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Abstract

Sick leave among healthcare workers (HCWs) can disrupt hospital operations and negatively affect patient care quality. This
study aimed to explore the factors associated with absenteeism due to sickness among HCWs in a tertiary hospital in Lebanon.
A retrospective review of sick leave records and corresponding health data was conducted for 2,850 HCWs from 2015 to 2018.
Sick leave events were classified by diagnostic categories. Associations between demographic, occupational, and health-related
factors and sick leave frequency were evaluated using bivariate analysis and negative binomial regression models. Over the
study period, employees experienced an average of 10.6 sick leave episodes. The most pronounced predictor of increased
absenteeism was employment in lower-grade positions (IR = 1.52; 95% CI = 1.39-1.67). Additional significant predictors
included being female (IR = 1.24; 95% CI = 1.14-1.36), older age (IR = 1.19; 95% CI = 1.08-1.30), marital status as married
(IR=1.21;95% CI=1.11-1.33), current smoking (IR =1.21; 95% CI = 1.11-1.32), and presence of selected medical conditions.
Sick leave occurrence among HCWs is shaped by a combination of personal, job-related, and health factors. Future
investigations should assess how socio-economic disparities influence health outcomes and guide tailored interventions to
support the well-being of essential healthcare personnel.
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Introduction schedules, tenure, and workplace conditions as important

predictors of sick leave [4]. More recently, infectious

Absenteeism due to sickness poses a significant
challenge to public health and workplace efficiency and
can serve as a proxy for individual health status [1, 2].
For healthcare systems, the absence of staff can
compromise service delivery, reduce efficiency, and
negatively affect patient outcomes [3]. Identifying the
factors that drive sick leave is essential for implementing
strategies to reduce excessive absenteeism. Previous
research, predominantly focusing on nurses, has
identified age, education level, type of job, shift
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disease outbreaks, such as the COVID-19 pandemic,
have led to notable increases in absenteeism among
healthcare staff [5, 6], with studies in Lebanon
highlighting age and job role as predictors of prolonged
COVID-19-related absences [7].

Most literature on HCW absenteeism originates from
high-income countries and is largely limited to nursing
staff [8]. Data from middle- and low-income countries
remain scarce, often incomplete, and not fully reliable
[8]. Healthcare delivery depends on a diverse workforce
that extends beyond nurses to include laboratory and
radiology technicians, pharmacists, nursing assistants,
clerical staff, dietary staff, transport personnel, and
housekeeping staff.

The present study aimed to investigate predictors of sick
leave over four years among a heterogeneous group of
HCWs. We hypothesized that absenteeism would be
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influenced by a combination of demographic, socio-
economic, occupational, and health-related factors.

Materials and Methods

Study design, setting, and data sources

This retrospective cross-sectional study analyzed sick
leave and health data of employees at the American
University of Beirut Medical Center from 2015 to 2018.
Health information included sick leave diagnoses,
duration, medical history, blood pressure, smoking,
alcohol use, and exercise, collected from the University
Health System electronic records. Demographic details,
including date of birth, sex, marital status, job grade, and
department, were obtained from Human Resources. Data
were anonymized prior to analysis. The study protocol
was approved by the Institutional Review Board at the
American University of Beirut (protocol SBS 2018-
0236), and informed consent was waived due to minimal
risk. All procedures conformed to the Helsinki
Declaration.

Population and inclusion criteria

All HCWs with at least one sick leave episode between
January 2015 and December 2018 were included. The
sample  encompassed staff,
administrative personnel, housekeeping, food services,
laboratory, medical and plant engineering, respiratory
therapy, physical therapy, endoscopy, outpatient labs,
and security staff. Sick leave was defined as any absence
from work lasting at least one day. Physicians were

medical nurses,

excluded due to consistently low sick leave usage
documented in prior research [9, 10]. The final cohort
included 2,850 employees, representing approximately
two-thirds of the workforce.

Variables

Demographic variables included sex (male/female), age
(<35/>35 years), marital status (married/not married),
and grade (lower: G1-G8, higher: G9-G13). Job roles
were grouped into 12 categories. Medical history and
lifestyle factors (alcohol use, exercise) were coded as
yes/no, and smoking was categorized as current, former,
or never. Sick leave diagnoses were grouped into 13
diagnostic categories.

Statistical analysis

Data were analyzed using SPSS version 22. Descriptive
statistics included frequencies and percentages for
categorical variables and means with standard deviations
for continuous variables. Predictors of sick leave
frequency were assessed using negative binomial
regression, including variables with p<0.2 in bivariate
analyses. Spearman’s correlation identified potential
multicollinearity; variables with correlation >0.4 were
selectively included [11]. Job grade and position
correlations were specifically evaluated. Statistical
significance was set at p<0.05.

Results and Discussion

Table 1 summarizes the characteristics of the 2,850
HCWs with at least one sick leave episode. Over the four
years, the mean number of sick leave episodes per
employee was 10.6. Females accounted for 52.6% of the
sample, and approximately half were aged 35 or older.
Registered nurses comprised 30.6% of the cohort, clerks
and clinical assistants 26.5%, and orderlies, practical
nurses, and nursing assistants 15.9%. Respiratory and
gastrointestinal conditions were the most commonly
reported medical issues, affecting 62.3% and 42.8% of
employees, respectively. Nearly half of the cohort
(49.1%) were current smokers.

Table 1. Characteristics of healthcare workers with sick leave episodes (n = 2850)

Variable

Mean = SD / Frequency (%)

Sick Leave

Number of episodes

10.6 + 10.6 episodes

Duration 2.60 + 4.5 days
Sex
Female 1499 (52.6%)
Male 1351 (47.4%)
Age
<35 years 1476 (51.8%)
>35 years 1374 (48.2%)

Marital Status
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Married 1686 (59.2%)
Unmarried 1164 (40.8%)
Job Grade
G9-G13+ 1541 (54.1%)
G1-G8 1309 (45.9%)
Position
Registered Nurse (RN) 871 (30.6%)

Clerk / Clinical Assistant (CA)

755 (26.5%)

Orderly / Practical Nurse (PN-NA)

454 (15.9%)

Physical plant, laundry, central sterilization, motor pool

205 (7.2%)

Laboratory Technician

164 (5.8%)

Housekeeping

124 (4.4%)

Dietary Staff

75 (2.6%)

Other (e.g., physical therapist, radiology, respiratory therapist, pharmacist)

202 (7.1%)

Medical History

Respiratory conditions

1787 (62.7%)

Gastrointestinal issues

1198 (42.0%)

Back pain 816 (28.6%)

Headache 293 (10.3%)

Dizziness 230 (8.1%)

Anemia 220 (7.7%)

Mental health (depression/anxiety) 153 (5.4%)
Hypertension / kidney disease 130 (4.6%)
Chest pain 74 (2.6%)
Diabetes 34 (1.2%)

Smoking Status

Current smoker

1378 (49.1%)

Ex-smoker

67 (2.4%)

Never smoked

1363 (48.5%)

Exercise

Yes: 1351 (55.2%)

Alcohol Use

Yes: 492 (17.3%)

Abbreviations: G = grade; CA = clinical assistant; PN = practical nurse; RN = registered nurse.

When examining the distribution of sick leave by
diagnosis, infectious diseases and musculoskeletal
disorders accounted for the largest share of episodes,
totaling 6598 (21.7 percent) and 6097 (20.0 percent),
respectively (Table 2). The average length of sick leave

varied slightly by diagnosis, ranging from 2.4 days for
genitourinary, gynecological, and obstetric conditions to
2.9 days for respiratory illnesses, with all diagnostic
categories showing relatively brief absences on average.

Table 2. Distribution of sick leave episodes and average duration by diagnosis

Sick Leave Diagnosis

Average Duration (days)

Episodes, n (%)*

Mean + SD
Infectious diseases (e.g., upp.e.r respira?o.ry infections, acute 26+5.0 6598 (21.7%)
gastroenteritis, cellulitis)
Musculoskeletal disorders 2.6=+5.1 6097 (20.0%)
Surgeries / injuries 25+45 4792 (15.7%)
Non-infectious gastrointestinal conditions 2.6+4.5 3714 (12.2%)
Other diagnoses® 25+44 3175 (10.4%)
Genitourinary, gynecological, obstetric conditions 24+39 1612 (5.3%)
Neurological, psychological, and behavioral disorders 2.6+6.2 1270 (4.2%)
Dental issues 27+5.1 931 (3.0%)
Non-infectious respiratory diseases 29+6.6 629 (2.0%)
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Ophthalmologic conditions 2.8+4.6 624 (2.0%)
Cardiovascular diseases 23+3.2 395 (1.3%)

Ear, nose, and throat (ENT) disorders 2.6+4.8 331 (1.0%)
Dermatologic conditions 23+3.5 250 (0.8%)

Total

- 30,418

*The total number of sick leave episodes recorded over the 4-year period; ¢ other diagnoses encompass metabolic, congenital, hematology/oncology

conditions, preventive health care, general symptoms, and unspecified or miscellaneous diagnoses.

Univariate analyses were performed to assess
associations between sick leave frequency and individual
predictors. Those with a p-value below 0.2 were retained
for the binomial regression model,
encompassing age, job grade, marital status, selected past

medical conditions (namely gastrointestinal disorders,

negative

back pain, chest pain, headaches, respiratory issues,
diabetes, and mental health disorders), along with
lifestyle variables including smoking status and physical
activity levels (Table 3). Gender was additionally forced
into the model given its established relevance.

Table 3. Bivariate analysis of sick leave frequency by potential predictors

Predictor Category Mean = SD of Sick Leave Episodes p-Value
S Mal 10.3 +10.6
s e 0.268
Female 10.8 + 10.6
A < 1£92
ge Group 35 years 9 9 <0.001 *
>35 years 12.1+11.8
Marital Stat Married 11.6+11.1
arital Status arrle. <0.001 *
Not married 9.1+£9.7
Job Grade G1-G8 13.5+£12.3 20.00] *#*
G9-G13 8.1+82
Position / Role Clerk / Clinical Assistant 8.5+9.0
Registered Nurse 10.3+£9.5
derly / Practical N 13.8+12.3
Orderly rac. ical Nurse <0.001 *
Housekeeping Staff 143+ 14.5
Dietary Staff 144+ 142
Laboratory Technician 82+8.6
Physical plant, laundry, sterilization, motor pool 142+ 129
Physical Therapist 6.9+55
Radiology Technician 69+74
Respiratory Therapist 93+64
Pharmacist 6.1+59
Other roles 53+£6.5
Health Conditions Respiratory problems Yes: 11.45 +10.95 20.00] ***
No: 9.05 +9.88
Gastrointestinal issues Yes: 11.88+11.19 <0.00] ***
No: 9.59 +10.09
Back pain Yes: 13.28 £11.45 20,001 ***
No: 9.46 + 10.07
Headache Yes: 12.2+10.8
0.006 ***
No: 10.4 +10.6
Dizziness Yes: 11.1£9.7 0.409
No: 10.5+10.7 '
A i Yes: 7.0+ 5.
nemia es: 7.0£5.3 0224
No: 10.6 £ 10.7
- - n
Mental health issues Yes: 13.95+13.78 <0.00] ***

No: 10.36 £ 10.39




Ferrari and Romano

J Med Sci Interdiscip Res, 2021, 1:114-122

Hypertension / kidney disease

Yes: 10.62+11.74

.94
No: 10.55+10.57 0947
Chest pain Yes: 13.2+13.5
No: 10.5+10.5 0.087
Diabetes Yes: 8.2+8.5
0.195
No: 10.6 £10.6
Lifestyle Factors Alcohol consumption Yes: 10.5+10.6 0.403
No: 10.9 +10.7 '
Regular exercise Yes: 10.5+10.5 0.119
No: 11.2+10.8 '
Smoking Current smoker: 12.2 £ 11.5
Ex-smoker: 11.99 £ 10.6 <0.001 ***

Never smoked: 8.9 +9.4

*p <0.05; *** p<0.001

Job grade and position were strongly associated
(Pearson’s chi-square = 1349.76, p <0.001), so each was
tested separately in the multivariate regression models.
Both models demonstrated a good fit, but the model
including job grade had the lowest Akaike’s Information
Criterion (AIC) and was therefore selected as the final
model. In this analysis, job grade emerged as the most
influential factor for sick leave frequency, with
healthcare workers in lower grades experiencing 1.59
times more sick leave episodes than those in higher
grades (IR = 1.52; 95 percent CI: 1.39-1.67). Additional

significant predictors of increased sick leave included
female sex (IR = 1.24; 95 percent CI: 1.14—1.36), older
age (IR = 1.19; 95 percent CI: 1.08-1.30), and being
married (IR = 1.21; 95 percent CI: 1.11-1.33). Among
medical conditions, back pain, headaches, respiratory
issues and allergies, gastrointestinal disorders, and
mental health conditions remained significant. Current
smoking was also associated with a higher incidence of
sick leave episodes (IR = 1.21; 95 percent CI: 1.11-1.32)
(Table 4).

Table 4. Negative binomial regression of the predictors of number of sick leave episodes.

95% CI Incidence Rate (IR) p-Value
Se";;;]ev[ale 1.14,1.36 124 <0.001 ***
Age—ref. <35 years 1.08, 1.30 1.19 <0.001 #*
>35 years old
Marital statt;z;rrizz Not married 111,133 121 20.00] ***
Grade—ref. G9 to G13+
G1to G8 1.39, 1.67 1.52 <0.001 ***
Medical History—ref. No
Mental health 1.03,1.48 1.24 0.021 *
Gastrointestinal problems 1.13,1.34 1.23 <0.001 ***
Respiratory problems and allergies 1.17, 1.40 1.28 <0.001 ***
Back pain 1.24,1.49 1.36 <0.001 ***
Chest pain 0.78, 1.33 1.02 0.892
Diabetes 0.59, 1.26 0.86 0.441
Headache 1.07, 1.41 1.23 0.003 **
Lifestyle factors
Exercise—ref. No exercise
Exercise (yes) 0.95,1.13 1.03 0.448
Smoking—ref. No smoking
Smoking—current smoker 1.11,1.32 1.21 <0.001 ***
Smoking—ex-smoker 0.83, 1.50 1.12 0.467
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* p<0.05; #* p < 0.01; *** p < 0.001.

This study, which sought to identify factors influencing
sick leave among healthcare workers (HCWs), revealed
that various demographic, socioeconomic, and health-
related variables significantly predicted
absenteeism, with job grade being the most powerful
predictor. Being female, older in age, married, and a
current smoker were all associated with a greater number
of sick leave episodes. Additionally, holding lower-grade
positions and having a prior history of certain
conditions—specifically  gastrointestinal  disorders,
mental health issues, back pain, headaches, and
respiratory illnesses—were linked to increased episodes
of sick leave.

sickness

These findings are consistent with prior research on
determinants of sick leave in HCWs, which has similarly
identified female gender, older age, being married, and
lower occupational grades as predictors of higher
absenteeism. Studies involving all hospital employees
have shown that women take more sick leave than men
[12]. Older workers also exhibit higher rates of
absenteeism [13]. A similar pattern has been noted
among married individuals [3]. Furthermore,
occupational hierarchy has been identified as a key
factor, with higher-ranking staff, such as physicians,
reporting fewer absences than others [8]. In Finland,
physicians had lower sick leave rates than nurses [14],
while in other research, ancillary staff demonstrated the
highest rates and durations of sick leave compared to
medical and dental personnel [15]. These patterns have
been replicated in studies from various countries [8].
Our results support the existing evidence that workers in
the lowest pay brackets experience poorer health and
higher rates of sick leave compared to those in higher-
paying roles. A longitudinal study following hospital
staff for one year found that sickness absences increased
as socioeconomic status decreased [16]; however, the
precise mechanisms remain unclear due to the potential
role of multiple interacting factors and mediators.
Investigating these could shed light on how lower
socioeconomic status contributes to greater absenteeism.
Possible explanatory factors include reduced control over
job tasks and schedules [17], high levels of job strain
[18], and physically intensive work [19]. One systematic
review indicated that job dissatisfaction and psychosocial
stressors may also elevate sick leave, particularly through
mental health issues [20].

Additionally, lower-paid roles, which are often more
physically demanding, may involve greater exposure to
workplace hazards, increasing the risk of acute injuries
and subsequent absences. Research has shown that lower
socioeconomic status is linked to higher rates of work-
related injury absences [21]. The disparities in injury-
related absences were even more pronounced than those
for general sickness absence [21].

As many of these factors are modifiable, workplace
interventions could be designed to reduce their impact
[22]. However, the literature also highlights non-
modifiable factors that add complexity. A twin study
demonstrated that while low education and income were
associated with increased sick leave, this association
weakened in dizygotic twins and became non-significant
in monozygotic twins [23], suggesting possible
confounding by genetic factors [23].

In addition to socioeconomic and occupational variables,
this study evaluated HCWs' medical histories and
lifestyle factors, including smoking and exercise. Those
with past gastrointestinal issues, mental health conditions
(especially anxiety and depression), back pain,
headaches, or respiratory problems had more sick leave
episodes than those without these conditions. These
results align with previous studies on the relationship
between chronic illnesses and absenteeism. Prior to the
COVID-19 pandemic in Qatar, HCWs with respiratory,
back/neck, or gastrointestinal conditions took more sick
leave [2]. In other contexts, the leading causes of sick
leave frequency and duration among HCWs were
musculoskeletal disorders, influenza, infectious diseases,
and mental/behavioral disorders [3, 24]. Research
worldwide has shown that sick leave days increase with
the number of chronic conditions [25]. Mental health
disorders have been identified as particularly strong
predictors of absence [26], with anxiety being the second
most common mental disorder in some populations, at a
prevalence of 15.9% [26].

Our findings also indicated higher sick leave among
current smokers compared to non-smokers or ex-
smokers, even after adjustment for age, occupational
factors, and health conditions. This is in agreement with
earlier literature. A systematic review on smoking and
sickness absence concluded that smoking increases both
the risk and the number of sick leave days [27]. However,
that review included only four studies specific to
healthcare and had limited data on absence duration [27].
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Strengths and limitations

A key limitation of this research is its confinement to a
single medical facility. While the participant pool may
resemble those in large medical centers within developed
nations, it might not reflect conditions in smaller or
differently structured hospitals. In Lebanon, for instance,
occupational health and safety protocols, along with
accreditation levels, vary considerably across institutions
based on size and ownership (private vs. public) [28].
Furthermore, several occupational and personal details—
such as shift patterns, age upon hiring, tenure in the role,
and parenthood status—were absent from the dataset.
Information regarding whether sick leave episodes were
work-related was also unavailable, preventing its
inclusion in the analysis. That said, the diagnostic
breakdown of absences suggests that the vast majority
were unrelated to workplace incidents. Additionally,
lifestyle variables like physical activity and alcohol
consumption were recorded only in binary form,
restricting deeper exploration of how intensity or
quantity might influence sick leave rates. The study
primarily examined individuals with at least one absence
episode, meaning it identified factors linked to higher
frequency of sick leave among those already taking it,
rather than predictors of any sick leave occurrence
overall. Lastly, both the frequency and length of absences
were notably low for mental health issues, which may
indicate under-reporting attributable to stigma concerns
prevalent in Middle Eastern cultures [29].
Notwithstanding these constraints, the study possesses
several notable strengths. Primarily, it drew from a
substantial cohort of healthcare workers (HCWs) who
incurred sick leave (n = 2850) across four years.
Secondly, in contrast to prior research limited to
particular professions like nursing or medicine, this
investigation encompassed the full spectrum of hospital
employees across varied socioeconomic backgrounds,
including doctors, registered nurses, nursing aides,
administrative personnel, housekeeping, dictary services,
laboratory technicians, medical plant
maintenance, respiratory therapists, physical therapists,
endoscopy staff, outpatient lab workers, and security
guards.  Thirdly, the comprehensive database
incorporated complete sick leave documentation (both
occupational and non-occupational) alongside clinical
histories, enabling the evaluation of prior medical
conditions as predictors of absentecism. This also
facilitated the identification of modifiable risk factors,

engineers,

which is valuable for developing targeted strategies to
lower sick leave in this population. Fourthly, unlike many
studies that examined predictors in isolation, this one
employed multivariable regression to concurrently assess
a broad range of variables—covering
socioeconomic, demographic, occupational, lifestyle,
and physical/mental health aspects—providing a more
integrated understanding of sickness absenteeism. The
results emphasize the necessity of incorporating
socioeconomic disparities into the design of sick leave
reduction programs.

relevant

Recommendations

The outcomes of this research offer guidance for
upcoming initiatives and policies. Interventions should
prioritize modifiable elements, particularly occupational
factors (such as job dissatisfaction, work strain, and
limited control over tasks or schedules) alongside
lifestyle habits (notably smoking), to mitigate the impact
of lower job grades on absenteeism due to illness. To
tackle health disparities, further investigations are
warranted to explore how socioeconomic variables
contribute to adverse health results. Additional studies
should employ mediation analyses to elucidate the
interactions among these factors, with particular attention
to environments with limited resources.

Conclusion

This investigation revealed strong links between multiple
risk factors—encompassing
demographic, and health-related domains—and elevated
counts of sick leave episodes, with the most prominent
being lower occupational grade. Gaining insight into
these determinants is essential for addressing the root
causes of illness-related absences among HCWs.
Targeted measures are required to shape policies and
practices that foster healthier, more efficient work
environments. Given the worldwide shortfall in
healthcare personnel [30], proactive steps to manage
sickness absenteeism are imperative. The findings
highlight the importance of customizing interventions for
sick leave to suit various worker subgroups, especially
those in the lowest socioeconomic tiers, to prevent
exacerbating health inequalities.

socioeconomic,
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