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ABSTRACT

Background: Like other European systems, the Spanish national health system (NHS) is reaching a critical point.
This article analyses sickness absence (SA) trends, as a direct indicator of this crisis, among healthcare workers (HCWs)
in Spain, comparing the pre-pandemic, pandemic, and post-pandemic periods. Methods: 75is study was based on
a retrospective cobort of HCWs (n=7.918) hired at Hospital del Mar in Barcelona for at least three months during
2018-2023. The primary outcome was incident SA episodes. Incidence rates (IR) per 1,000 persons-day and 95%
confidence intervals (95% CI) were calculated by sex, period, and occupational variables. Longitudinal entropy re-
gression models were estimated to identify the factors influencing the frequency of transitions between the different
HCWs employment states (active or on SA). Results: Increasing trends in IR (95%CI) were observed, rising from
1.77 (1.71; 1.83) episodes of SA per 1,000 workers-day during the pre-pandemic period to 5.04 (4.93; 5.15) during
the post-pandemic among women, and from 1.23 (1.14;1.31) t0 3.79 (3.64; 3.95), respectively, among men. Nurses,
nurse aides, orderlies/technicians, workers under 30, and those in intensive care units and emergency rooms showed
the highest IR during and after the pandemic, with longitudinal entropy analysis revealing increased state changes,
primarily affecting these groups. Conclusions: This study demonstrates a significant rise in SA incidence among
HCWs during and after the pandemic and identifies vulnerable groups with higher incidence. Several hypotheses,
such as poor working conditions, burnout, and patient complexity, have been suggested to explain these results. Urgent
interventions are needed to safeguard HCW5’ health, thus maintaining the sustainability and safety of the NHS.

1. INTRODUCTION coupled with the rising prevalence and complexity
of various diseases, alongside the austerity measures

The Spanish health system, similar to those in stemming from the Great Recession of 2008 and,
other European countries, is reaching a critical junc-  more recently, the COVID-19 pandemic, are posing
ture. The ongoing aging of the general population,  an unprecedented challenge to the Spanish National
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Health System (NHS). It has been noted that the
system has long experienced diminished service
quality, resource shortages, and understaffing, which
have led to degrading working conditions, increased
exposure to occupational hazards, and an overall de-
cline in the health of healthcare workers (HCWs)
[1-3]. The pandemic worsened this situation.

In healthcare, hospitals are complex workplaces
regarding working conditions, exposing staff to vari-
ous occupational risks, including ergonomic, safety,
hygienic, and psychosocial factors. Employment
conditions also play a role, linked to long working
hours, variable shifts, workloads, understafting, and
an excessive ratio of patients to professionals [4]. As
highlighted, the health sector ranks among the most
stressful occupations [5]. Poor working conditions
increase HCW5s’ health problems, such as the high
prevalence of mental health disorders [6, 7] and
musculoskeletal disorders. [8]

Studies about the effect of the pandemic on
working conditions show that not all occupational
categories are equally affected. Within HCW, there
are several job roles, each with distinct tasks, form-
ing a hierarchical work environment that increases
health inequalities. For example, nurses have histor-
ically been disadvantaged through more precarious
employment conditions [2]. Furthermore, gender
imbalance is prevalent, with women occupying 90%
of aides’ positions but only 25% of high-level posi-
tions despite accounting for 70% of the workforce
[9]. Female HCWs experience poorer working con-
ditions and health outcomes, underscoring the im-
portance of gender perspective when assessing work
conditions [10].

Sickness absence (SA) is considered a global
measure of health status and functioning in the
working population [11], where poor working con-
ditions are associated with SA [12]. SA is a complex
phenomenon that affects quality of life and econom-
ics at different structural levels, having a significant
impact on both social and economic expenditures.
In Spain, the expenditure on SA has shown a grow-
ing trend in recent years, accounting for more than
€11 billion in 2023 [13]. However, SA research is
still modest and there is a need for evidence-based
knowledge regarding the causes and consequences

of SA [14].

HCWs have been identified as a group with a high
incidence of SA, particularly among females, older
employees, and those experiencing low control and
non-supportive management styles [15]. However,
there is a lack of studies examining the impact of this
issue during and beyond the pandemic, particularly
in comparing the years before and after 2020-2021
based on socio-demographic and employment condi-
tions. The main objective of this article is to describe
the trend in the incidence of SA episodes among
HCWs from 2018 to 2023 by comparing the pre-
pandemic (2018 and 2019), the pandemic (2020 and
2021), and the post-pandemic (2022-2023) periods.

2. METHODS
2.1. Study Design and Population

This study is a retrospective cohort conducted
from January 1, 2018, to June 30, 2023, at Barcelona
Hospital del Mar (HMar), a healthcare institution in
Barcelona, Spain. This facility has 1,902 beds, 33,000
annual discharges, and eight acute and long-term
care health centers. Information on (HCW) was
obtained from the Human Resources Department
databases. For each HCW, we collected sociode-
mographic and occupational variables, along with
all information on sick leave episodes. A participant
identification number was created to link all the data
and ensure confidentiality. Privacy and data safety

were guaranteed, and the study received approval
from the HMar Ethical Committee (2020/9379/1).

2.2. Inclusion and Exclusion Criteria

'The inclusion criteria were being a HCW engaged
either in direct patient care or not, aged 18-70 years,
and having been employed for at least 3 months dur-
ing the whole study period. We included a 3-month
employment criterion in the cohort because many
have successive employment. Workers must have
been afhiliated with Social Security for at least 6
months in the past 5 years to qualify for sickness ab-
sence benefits. The exclusion criteria were staff work-
ing in the hospital through an employment contract
with an external company (mainly kitchen, security,
maintenance, and cleaning staft).
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2.3. Variables Definitions

The main outcome was episodes of SA due to
any health problem, excluding work-related injuries
or accidents, which represent a minimally significant
percentage of the total [13] and are covered under
a different social security scheme. Employment
status was categorized as either actively working
or on sickness absence. Time was organized into
months and years, then classified into a new vari-
able called “period,” which has three categories:
“pre-COVID-19” (2018-2019), “COVID-19”
(2020-2021), and “post-COVID-19”. (2022-2023).

For each worker, the following information was
available: type of contract (permanent, temporary/
replacement); occupational category (physicians,
nurses, nurse aides, medical and other trainees, lab
technicians, and administration and management
staff); work unit (inpatient care, intensive care,
emergencies, surgery, outpatient care, central ser-
vices, administration/support); health center or fa-
cility (Hospital del Mar and Hospital de 'Esperanga
(acute care), Centre Forum (long-term care and
psychiatry), and CAEMIL Center (psychiatry));
work shift (day, night, other); age (18-29, 30-49,
and 50-70 years) and sex.

2.4. Statistical Analysis

The study variables for each period were de-
scribed as sample counts and percentages stratified
by sex and period. Incidence rates (IR) per 1,000
worker-days and their 95% Confidence Intervals
(95% CI) were calculated for every year, and period,
also stratified by sex and based on occupational
variables. Subsequently, we conducted a regression
analysis specifically focused on the entropy associ-
ated with employment status (whether active or on
sick leave). This analysis aimed to identify factors
influencing the frequency of transitions between
these two states [16]. Entropy values represent the
frequency of state changes within a group, with
higher values indicating more frequent changes
between active and sickness absence states. For
example, if Group A has an entropy of 0.05 and
Group B has an entropy of 0.20, workers in Group

B experience state changes more frequently than

those in Group A. Two approaches adjusted for age
were used: one fitted crude models for each occu-
pational variable (Model 1) and the other fitted a
single model including all occupational variables
(Model 2). All analyses were conducted with RStu-
dio (2024.04.2+764).

3. RESULTS

During the observation period, a total of 7,918
(HCWs) were employed by HMAR, with 72.7%
being female. In both genders, approximately 40%
were younger than 30 years old, 80% worked during
the day shift, more than half had permanent con-
tracts, around 40% were in inpatient care, and about
two-thirds were employed at Hospital del Mar, the
primary facility. Among women, roughly 32% were
nurses and 27% were nurse aides, while among men,
about 22% were physicians and 20% were admin-
istrative staff. No significant differences or clear
trends were observed by period concerning age or
any occupational variables (Table 1).

The IR per 1,000 workers-day and 95%CI of
SA showed clear, statistically significant increas-
ing trends across the periods both in women and
men, from 1.77 (1.71; 1.83) episodes of SA per
1,000 workers-day in 2018-2019, 3.28 (3.20; 3.35)
in 2020-2021, to 5.04 (4.93; 5.15) in 2022-2023
among women; and 1.23 (1.14; 1.31), 2.40 (2.29;
2.50) in 2020-2021, to 3.79 (3.64; 3.95), respec-
tively, among men. When stratifying by age and oc-
cupational variables, similar increasing trends were
observed for most categories, especially in younger
ages under 30 years, nurses and nurse aides, intensive
care, emergencies and inpatient care, psychiatric and
long-term care facilities (Centre Forum and CAE-
MIL), and the night shift. For female nurses, IR in-
creased from 1.63 (1.54;1.73) in 2018-2019 to 5.14
(4.95; 5.32) in 2022-2023, and for men from 1.51
(1.28;1.74) to 5.33 (4.88; 5.79). Nurse aides showed
similar increases to nurses, but had overall higher
IR, with IR for women rising from 2.63 (2.49; 2.77)
to 7.75 (7.48; 8.02) and men from 1.80 (1.53; 2.08)
to 6.47 (5.95; 7.00). In contrast, physicians had the
lowest increases, with female physicians showing an
increase from 1.05 (0.93; 1.17) to 2.50 (2.29; 2.71)
and men from 0.56 (0.46; 0.65) to 1.52 (1.33; 1.70).
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Across all occupational variables, women generally
had higher IRs than men (Table 2).

Longitudinal entropy analysis shows that, in the
tully adjusted model, both women and men expe-
rienced an increase in state changes (active or SA)
during and after the pandemic, particularly among
nurses, aides, and orderlies/technicians compared to
physicians. Female nurses exhibited entropy values
rising from 0.07 (in the pre-COVID-19 period) to
0.14 (in the post-COVID-19 period), while nurse
aides also surged from 0.11 to 0.25. Male orderlies/
technicians, along with male nurse aides, repre-
sented the occupational groups with the highest en-
tropy values in the post-COVID-19 period (0.27)
(Tables 3 and 4).

Workers with temporary and replacement con-
tracts experienced fewer changes in state compared
to those with permanent contracts. While this trend
already existed in the pre-COVID-19 period, these
differences expanded after the pandemic (e.g., fe-
male temporary healthcare workers went from
-0.09 state changes to -0.28). In both men and
women, workers in inpatient care, intensive care
units, and emergency services saw significant in-
creases in state changes compared to administration
and support workers. During the pandemic, those
in emergency and intensive care roles exhibited sig-
nificantly higher entropy values (0.24 and 0.21, re-
spectively, among women, and 0.15 and 0.18 among
men), with female healthcare workers continuing
this trend in the post-COVID-19 period. Health
centers and shifts had almost no explanatory power
in the adjusted models.

4. DISCUSSION

Our analysis of SA in healthcare workers in a
complex healthcare institution shows a signifi-
cant increasing trend in SA incidence, with post-
pandemic rates doubling and even tripling those
before the pandemic. An increase in state changes
from active to SA can also be observed, primarily
affecting nurses, aides, orderlies/technicians, and
those working in intensive care units and emergency
rooms. Furthermore, SA IRs are always higher
among women and, during the post-pandemic pe-
riod, among workers younger than 30 years old.

While previous studies focused on the SA evo-
lution before and/or during the pandemic [17,18],
this study is the first to analyse HCWSs’ SA trends
over a long period comprising before, during, and
after the pandemic, shedding light on the HCWs’
post-pandemic situation in Spain, and probably
in other similar settings. Before the pandemic, SA
had been identified as a significant problem among
HCWs [19]. Their higher levels of SA have been re-
lated to the high exposure to occupational risks and
poor employment conditions (such as long working
hours, workload and understaffing), the high preva-
lence of burnout [8, 20] and musculoskeletal disor-
ders which characterize the health sector [4, 5].

It has been shown that, at least during the first
months of the pandemic, there has been a substantial
increase in sickness absence among HCWs all over
Europe [18, 21, 22]. Our findings are coherent with
these results, and broadens them, showing how this
increase is maintained after the pandemic, even af-
ter the decline in COVID infection rates from 2022
onwards in Europe due to vaccination programmes.
So, the results obtained show that the COVID-19
pandemic exacerbated an already strained sector [5],
that has not returned to normal. In this regard, a
significant decline in Spanish HCWs’ working con-
ditions was found [3] and several systematic reviews
showed that the pandemic caused generalized anxi-
ety and major depression disorders, insomnia, and
burnout [6,20], as well as an increasing turnover
intention, especially among medical and nursing
staff [23]. Also, the increase in SA incidence since
the pandemic period could be partly explained by a
governmental decision to cover up to 100% of the
salary of NHS HCWs during all SA episodes from
July 2021 onwards. This could be interpreted as a
protective mechanism to support a highly strained
health system due to the pandemic. This deserves a
specific analysis comparing SA IR before and after
July 2021, combined with a qualitative approach to
understand the impact of this measure on the inci-
dence of SA since then.

We found that the SA incidence rate was sig-
nificantly higher among women throughout the
entire observation period. This finding aligns with
research on SA in Europe [24-26], which indicates

that women experience more SA than men [27].
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Table 3. Longitudinal entropy analysis. Relationship of employment state transitions (from active to sickness absence), and
age and occupational variables among women, by period. Hospital del Mar 2018-2023.

Model 1 Model 2
2018-19  2020-21  2022-23  2018-19  2020-21  2022-23
Occupational Physician (ref) 0 0 0 0 0 0
Category Nurse 0.07 ** 0.19™* 0.17* 0.07* 0.16™* 0.14™*
Nurse aide 0.10™ 0.25™* 0.26™* 0.11™ 0.26™ 0.25™*
Medical & other trainees 0.06** 0.09* 0.03 0 0.01 -0.07**
Orderly/technician 0.06™* 0.08™* 0.15™* 0.07** 0.11™ 0.17"*
Administration 0.02 0.05™* 0.07* 0.06™* 0.12%* 0.17**
Work unit Administration/ 0 0 0 0 0 0
Support (ref)
Inpatient Care 0.07"* 0.17* 0.17"* 0.05™* 0.17"* 0.17"
Critical Care 0.08™* 0.20™* 0.20%* 0.06™* 0.21™* 0.21%*
Emergencies 0.05** 0.17%* 0.17%* 0.06™* 0.24% 0.24%*
Surgery 0.05™* 0.13"™* 0.13™ 0.05™* 0.15™* 0.15™
Outpatient Care 0.05** 0.10%* 0.10%* 0.06™* 0.13** 0.13%*
Central Services 0.06** 0.09** 0.09*** 0.06*** 0.10** 0.10%*
Health center ~ Hospital del Mar (ref) 0 0 0 0 0 0
Hospital Esperanga 0 0 0 0 -0.01 -0
Centre Forum 0.04** 0.04* 0.04* 0 0.01 0
CAEMIL 0.05*** 0 0.06™* 0.04" -0.03 0.01
Other -0.04™ -0.12™* -0.08™* -0.02 -0.05* -0.02
Shift Day (ref) 0 0 0 0 0 0
Night 0.03™* 0.10™ 0.05™* 0.02* 0.03™ 0
Other -0.06™* -0.28™** -0.33** 0.01 -0.21%* -0.18™**
Type of Permanent (ref) 0 0 0 0 0 0
contract Temporary -0.10™* -0.13™ -0.28™* -0.09™* -0.09™* -0.28™
Replacement -0.08** -0.10%* -0.10** -0.12% -0.20** -0.20%*

Model 1: age adjusted; Model 2: fully adjusted; *p<0.1, *p<0.05, *p<0.01.

This pattern has been linked to the gendered divi-
sion of paid labor and family responsibilities, and
the related women’s double presence [24]. Ad-
ditionally, it relates to their higher exposure to
precarious employment and adverse working con-
ditions in the segmented European labor markets
[28,29].

In terms of age, since the pandemic, there has
been an unexpected shift in the age distribution of
SA IR, with individuals under 30 now showing the
highest incidence. This change may be attributed to

their limited experience (many are residents) and
the increased risk of poor working conditions faced
by younger workers after the pandemic began [30].
These conditions may expose younger workers to
heightened physical and psychological stress. Be-
yond occupational factors, rates of depression and
anxiety among young adults in Catalonia rose by
144% and 133% from 2008 to 2022 [31]. Paradoxi-
cally, older adults reported less psychological distress
despite being at a higher risk for COVID-19, likely

due to better emotional regulation with age [32].
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Table 4. Longitudinal entropy analysis. Relationship of employment state transitions (from active to sickness absence), and

age and occupational variables among men, by period. Hospital del Mar, 2018-2023.

Model 1 Model 2
2018-19  2020-21  2022-23  2018-19  2020-21  2022-23
Occupational Physician (ref) 0 0 0 0 0 0
Category Nurse 0.07"* 0.18™* 0.22% 0.08"™* 0.15™* 0.20™
Nurse aide 0.07* 0.22%* 0.26™* 0.08™* 0.24* 0.27"
Medical & other 0.06™* 0.10™* 0.07* 0.03 0.02 -0.01
trainees
Orderly/technician 0.11%* 0.21%* 0.26™* 0.13** 0.22" 0.27*
Administration 0.04™* 0.08™ 0.08™* 0.08™* 0.13™ 0.14™*
Work unit Administration/ 0 0 0 0 0 0
Support (ref)
Inpatient Care 0.03* 0.08*** 0.10%* 0.04* 0.08** 0.10**
Critical Care 0 0.17%** 0.06 0.02 0.18*** 0.07
Emergencies 0.03* 0.11%* 0.07* 0.05* 0.15%* 0.11*
Surgery 0.02 0.04 0.07* 0.06™* 0.07* 0.11™
Outpatient Care 0.04* 0.08** 0.06* 0.05* 0.09** 0.08*
Central Services 0.02 -0.03 -0.01 0.02 -0.03 -0.02
Health center Hospital del Mar (ref) 0 0 0 0 0 0
Hospital Esperanca 0 0.02 0.01 -0.02 0 -0.05
Centre Forum 0.01 0.06 0.04 0.01 0.02 -0.03
CAEMIL 0.05™* 0.04 0.07** 0.04* -0.02 -0.01
Other -0.01 -0.05 -0.03 -0.01 -0.02 0
Shift Day (ref) 0 0 0 0 0 0
Night 0.02* 0.08™* 0.07** 0.01 0.02 0
Other -0.04* -0.18™* -0.26™* 0.03 -0.07 -0.09*
Contract type Permanent (ref) 0 0 0 0 0 0
Temporary -0.06"*  -0.15™*  -0.20"*  -0.07**  -0.16"*  -0.19"*
Replacement -0.04™ -0.07* -0.03 -0.07" -0.17"* -0.13™*

Model 1: age adjusted; Model 2: fully adjusted; *p<0.1, *p<0.05, **p<0.01.

Moreover, this finding could signify a paradigm
shift in the relationship between younger workers
and employment, indicating a need for further re-
search to fully understand this phenomenon.
Furthermore, our investigation revealed signifi-
cant differences among occupational categories,
with nurses, aides, and orderlies/technicians exhib-
iting the highest SA incidence, alongside increasing
trends over the study periods and transitions from
active employment to SA across all three phases.

These results appear to confirm that, beyond un-
derlying health issues, SA can be influenced by
poor working conditions. Nurses and nurse aides
inherently face a higher risk of occupational health
problems due to the nature of their work, which
is why our study, as well as previous research [33],
indicated that they already had the highest levels
of SA IR even before the pandemic. Recent scien-
tific literature has further corroborated that nurses
experience the most signiﬁcant negative impacts
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from poor working conditions stemming from the
pandemic [2, 34], potentially explaining the sub-
stantial increases in SA observed during the entire
period. Additionally, nurses and nurse aides were at
the frontline of COVID-19 patient care and dealt
with the suffering of their patients throughout their
shifts, which may have contributed to mental health
challenges due to traumatic work-related experi-
ences. The longitudinal entropy analysis indicated
that these occupational categories exhibited more
transitions from active employment to SA, suggest-
ing these transitions were associated with short and
frequent SA spells rather than long-term episodes.
There is an urgent need for further research regard-
ing the duration of SA spells.

A key finding of this study is that certain work
units have experienced disproportionately greater
increases, thereby exacerbating workplace health in-
equalities. Several reports indicate that following the
COVID-19 pandemic, healthcare workers in criti-
cal care or emergency settings are among the most
at-risk populations for developing mental health
problems or burnout [35, 36]. In fact, the incidence
rates and the increases in incidence, as well as the
transitions from active employment to SA among
workers in these two medical departments, and those
in inpatient care, were the highest during and after
the pandemic, with post-pandemic rates nearly tri-
pling those prior to the pandemic. This aligns with
the hypothesis that burnout and mental health is-
sues are driving this sudden increase [37]. Despite
these differences, it is important to note that all work
units have experienced significant increases that re-
quire attention. Factors such as higher patient intake,
increased workload, and a chronic lack of resources
within healthcare systems may have placed additional
burdens not only on direct patient-care workers but
also created ripple effects throughout all occupa-
tional categories. Administrative and central services
workers, while not directly involved in patient care,
have likely faced heightened stress associated with
coordinating resources, adapting to rapidly changing
protocols, and managing logistical and operational
challenges. The pressure to swiftly adapt to evolving
protocols while providing administrative and logisti-
cal support during the pandemic likely contributed
to psychological stress and burnout.

Finally, workers in long-term care and psychia-
try (CAEMIL and Centre Forum) experienced
the highest SA IR throughout the period. While
no scientific publications have investigated explic-
itly whether workers in long-term and psychiatric
care are more vulnerable to SA, the results are not
surprising given that mental health workers report
alarmingly high levels of burnout prevalence [38]
and have been recognized as a risk group for work-

place violence [39].
4.1. Limitations and Strengths

'The primary limitation of this study is the lack of
information regarding the underlying health issues
related to SA spells, due to data protection regula-
tions. Additionally, by classifying state transitions in
the regression model as a dichotomous variable, the
model may oversimplify SA dynamics and poten-
tially obscure complex patterns. Nevertheless, SA
remains a well-validated and comprehensive indica-
tor for monitoring the health of working individuals.
We also lack additional data on potential confound-
ers, such as pre-existing medical conditions or
domestic workloads. Finally, the study relies on ret-
rospective data from a single institution, which may
limit the external validity of the findings to other
settings or regions with different healthcare systems
and employment conditions. A significant strength
of the study is the use of a large sample followed over
almost six years, allowing us to analyze the evolution
of the SA trend before and after the pandemic. The
data sources were reliable administrative and health
records, previously collected, to provide relevant in-
formation on the health of HCWs. Furthermore,
the data is not self-reported, as all sickness absence
spells are validated by physicians. To our knowledge,
this is the first study that compares the incidence
of SA among HCWs before, during, and after the
pandemic, considering occupational characteristics
as well as contextual factors.

5. CONCLUSION
Sickness absence is a complex social measure

of health status and functioning in the working
population [11, 14], with significant consequences
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for individuals, workplaces, and society. The ob-
served upward trend in sickness absences among
(HCWs) is influenced by the occupational context,
job characteristics, and poor working conditions,
along with the pandemic’s impact on an already
strained healthcare system. Furthermore, individ-
ual health and the social determinants of health
are key elements [11], highlighting the necessity
of a comprehensive approach that considers the
interplay of these factors to develop effective inter-
ventions aimed at alleviating the inequity in health
outcomes faced by specific vulnerable groups such
as nurses, aides, orderlies/technicians, and those
working in intensive care units and emergency
rooms.

It is essential to support healthcare workers by
ensuring their safety, providing optimal working
and employment conditions, and promoting their
mental and physical health. Recommendations to
address these challenges include ensuring adequate
staffing, guaranteeing professional development op-
portunities, and enhancing autonomy and participa-
tion in the workplace, among other organizational
aspects [41, 42]. The findings of this study indicate
the need to account for the vulnerability of certain
occupational groups in any proposed interventions.
Rather than viewing this issue solely as a human
resources challenge, these urgent measures must be
implemented to maintain the sustainability of the

NHS safety.
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