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Abstract: Background: The Work Ability Index (WAI) measures how well employees’
abilities match their job demands. This study assessed the WAI among health workers and
explored how age, gender, and job roles affected it. The research was conducted in a central
Italian hospital, with a focus on health workers undergoing health surveillance between
September 2020 and April 2021. Methods: Data were collected using validated question-
naires that assessed the WAI and risk factors for metabolic syndrome among participants.
Demographic information, including age, gender, and occupation, was also obtained. The
study involved 1847 health workers, with an average age of 43 years, predominantly
women (67.6%). Occupational categories included administrative staff, nurses/healthcare
workers (HCWs)/midwives, physicians, and healthcare technicians. Statistical analyses,
such as t-tests, ANOVA, and chi-squared tests, were performed to explore the relationships
between WAI scores and demographic/occupational variables. Results: The study sug-
gested a relationship between WAI scores and gender, age, and occupation. Men workers
exhibited higher mean WAI scores than women workers, while older workers (>55 years)
had lower WAI scores compared with their younger counterparts. WAI scores varied by
job role, with physicians scoring the highest. Conclusions: The findings suggested that
demographic and occupational factors were associated with variations in work ability
among health workers. These findings can help improve workforce management, occu-
pational health, and research on aging workers. However, it is important to acknowledge
the limitations of this study. Given its cross-sectional design, causal inferences cannot
be established, and further longitudinal research is needed to confirm these findings and
explore potential causal relationships.

Keywords: Work Ability Index; healthcare workers; aging work population; occupational
health; gender differences

1. Introduction

The concept of work ability has become increasingly relevant in modern workplaces,
particularly in light of demographic shifts and an aging workforce. First introduced in 1981,

Healthcare 2025, 13, 702

https://doi.org/10.3390/healthcare13070702


https://doi.org/10.3390/healthcare13070702
https://doi.org/10.3390/healthcare13070702
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0003-2045-9145
https://orcid.org/0000-0001-8297-7701
https://orcid.org/0000-0003-3976-3112
https://orcid.org/0000-0002-4024-9877
https://orcid.org/0000-0002-4360-4627
https://orcid.org/0009-0002-8470-4381
https://doi.org/10.3390/healthcare13070702
https://www.mdpi.com/article/10.3390/healthcare13070702?type=check_update&version=1

Healthcare 2025, 13, 702

20f17

the Work Ability Index (WAI) was developed as a tool to assess how well employees could
meet occupational demands given their psychophysical capabilities [1-3]. As populations
age globally, the proportion of older workers in the labor force is growing, bringing new
challenges and considerations for workforce sustainability [4].

Aging affects both physical and cognitive functions, altering employees’ abilities to
perform their job roles effectively. With age, individuals experience physiological changes
such as reduced muscle strength, cardiovascular efficiency, and lung function, alongside
cognitive shifts that impact memory, processing speed, and problem-solving abilities.
These changes inevitably influence how employees approach their work and adapt to
occupational demands [5-7].

In healthcare, where physical and mental demands are significant, understanding the
factors that influence work ability is crucial [8,9]. The present study aimed to evaluate the
Work Ability Index among healthcare professionals and examine how various factors—
both non-modifiable (such as age and gender) and modifiable (such as job type)—affected
work ability. By exploring these correlations, this research sought to provide insights that
could help optimize workforce management, improve job sustainability, and ensure that
healthcare professionals maintain a high level of work ability despite demographic shifts.

1.1. Population Aging

Over the past decades, global population aging has accelerated due to declining
birth rates and increased life expectancy. The number of individuals aged 60 and older is
projected to double by 2050 [10]. In Europe, the percentage of people over 65 rose from
17.1% in 2008 to 19.7% in 2018, with a median age increase from 40.4 years in 2008 to 44 years
in 2020 and an expected rise to 49 years by 2070 [11]. In Italy, this trend is particularly
pronounced, with the over-65 population increasing from 9.3% in 1960 to 22.8% in 2019 and
projections suggesting it could reach 33% by 2040-2045 and 31-37% by 2060 [12,13]. This
demographic transformation, driven by the post-World War II baby boom and persistently
low birth rates since the 1980s, has significant implications for labor markets and economic
structures [14].

1.2. Effect of Aging

Aging is a continuous and multifaceted process that brings about gradual changes
in both physical and cognitive functions, typically beginning in the fourth decade of life.
Physiologically, aging leads to a decline in muscle strength [9,15] and an increased risk of
cardiovascular diseases [16], accompanied by functional changes such as reduced heart
rate variability and a lower maximum heart rate [17]. Lung function also deteriorates over
time, following an initial phase of development that peaks around age 20 in women and 25
in men. From approximately age 35 onward, both structural and functional lung capacity
begin to decline [18,19].

Another key aspect of aging is the progressive reduction in maximal oxygen consump-
tion (VOomax), which starts once full physical maturity is reached, typically by age 30 [14].
Additionally, aging is closely associated with metabolic syndrome, a cluster of conditions
that significantly increase the risk of chronic diseases [20].

Cognitive function is also affected by aging but in distinct ways. “Crystallized”
intelligence, which includes accumulated knowledge and acquired skills, generally remains
stable. In contrast, “fluid” intelligence, responsible for problem-solving, working memory,
and processing speed, tends to decline with age [21]. Understanding these changes is
essential for promoting healthy aging and developing strategies to support both physical
and cognitive well-being.
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1.3. Aging and Work

As workforce demographics shift, the average age of workers continues to rise [22].
The process of information processing in work environments can be divided into
three key stages:

1.  The sensory-perceptive system, responsible for receiving information from the envi-
ronment through the senses.

2. The cognitive system, which processes sensory input and interacts with memory.

3. The motor system, which executes actions based on cognitive decisions.

Each of these systems slows down with age, potentially affecting work perfor-
mance [14]. However, despite the physical and cognitive decline, older workers often
compensate by leveraging their extensive experience and accumulated knowledge. Re-
search suggests that while older employees may have lower physical and mental endurance
compared with younger workers [23], they are less prone to burnout, which is more com-
monly seen in younger employees at the start of their careers [24].

Workplace values and priorities also evolve with age. Older workers tend to place
a higher emphasis on responsibility and the significance of their roles, whereas younger
employees prioritize learning and career growth. Meanwhile, middle-aged workers often
balance work commitments with family responsibilities [25].

One challenge associated with an aging workforce is skill obsolescence. Some studies
indicate that older employees may struggle with acquiring new skills, adapting to techno-
logical advancements, and undergoing training for updated work practices [25]. However,
few organizations recognize aging as an opportunity. Actively investing in aging workers
and leveraging their experience could be a strategic approach to addressing current labor
shortages [26].

1.4. Work Ability Index

The concept of work ability was first introduced in 1981 by Ilmarinen J. et al. and
was defined as the answer to the question, “How good are workers at present and in the near
future and how able are they to do their job with respect to work demands, health, and mental
resources?” [27].

The “Work Ability Index” was created by the authors to measure the level of employees’
work ability, a score measured using a questionnaire which was divided into seven areas:

1. Subjective estimation of present work ability compared with the lifetime best (1-10 points);
2. Subjective work ability in relation to both physical and mental demands of the work
(2-10 points);

Number of diagnosed diseases (1-6 points);

Subjective estimation of work impairment due to disease (1-6 points);

Sickness absence during past year (1-6 points);

Own prognosis of work ability after two years (1-7 points);

NS O W

Psychological resources (enjoying daily tasks, activity and life spirit, optimistic about the
future) (1-4 points).

The results can therefore vary between 7 and 49 points; based on the score obtained,
the work ability is divided into four classes: poor, moderate, good, and excellent.

The WAI can be used to define the risk of early retirement for illness [28] or prolonged
absence for illness [29,30]. WAI can be used to find links between work skills and physical
and psychosocial risk factors in the work environment, thus enabling work to improve the
longevity of the workforce [31].
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In a study conducted among nurses working in intensive care and the emergency
department, the correlation between WAI and cognitive failures was observed, indicating
that a decrease in WAI corresponds to an increase in cognitive failures [32].

1.5. WAI and Non-Modifiable Variables (Gender and Age)

The relationship between age and WAI scores has been widely studied, with inconsistent
findings. Some studies report a negative correlation between age and work ability [32-36],
while others find no significant association between the two variables [37-39].

Similarly, the impact of gender on WAI scores remains debated. Several studies
report no significant difference in work ability between men and women [37-39], although
some evidence suggests that men tend to rate their own work ability higher than women
do [38]. Other studies highlight gender-based differences in mean WAI scores [35,36] or
variations based on job type. Specifically, women working in physically demanding or
mixed (physical and mental) jobs tend to report higher WAI scores than men, whereas in
mentally focused jobs, men score higher than women [40].

Nilsson et al. further explored this gender disparity, emphasizing that high physical
workload among women, particularly in social and healthcare sectors, contributes to these
differences [41].

This study sought to bridge existing gaps in research by examining how gender, age,
and occupational factors influenced work ability among healthcare professionals. Rather
than simply comparing Work Ability Index (WAI) scores between men and women, our
analysis delved deeper into the occupational challenges and physiological differences that
may contribute to these disparities.

Additionally, we explored the impact of aging on work ability, with a particular focus
on the healthcare sector, where both physical and cognitive demands are substantial. As
workers grow older, their ability to meet job requirements may change, making it essential
to understand how aging interacts with different professional roles.

Another key objective of this research was to investigate work ability across various
healthcare professions, determining whether certain groups—such as nurses, physicians, or
healthcare technicians—were more susceptible to a decline in work ability and identifying
the underlying reasons for these differences.

By addressing these aspects, this study enhances the existing body of literature by
offering a more comprehensive perspective on the factors influencing work ability in
healthcare. Furthermore, it underscores the necessity of targeted occupational health
strategies, tailored to mitigate gender disparities, address aging-related challenges, and
consider the specific demands of different healthcare roles. These insights are crucial for
fostering a sustainable and resilient workforce in the healthcare sector.

Scope and Research Question

This study aimed to explore the relationships between gender, age, and occupational
roles in determining work ability among healthcare professionals. Specifically, we examined
how gender differences influenced WAI scores; whether older healthcare workers exhibited
significantly lower work ability compared with their younger colleagues; and how different
occupational roles, such as physicians, nurses, and healthcare technicians, contributed
to variations in WAI scores. By addressing these aspects, this study sought to answer
the research question, “How do gender, age, and occupational roles influence the Work
Ability Index (WAI) among healthcare professionals in a hospital setting?”. Furthermore,
we investigated whether gender- and age-related disparities in WAI were mediated by
occupational roles, shedding light on the specific challenges faced by different professional
categories within the healthcare sector.



Healthcare 2025, 13, 702

50f17

2. Materials and Methods
2.1. Design of the Study

A cross-sectional study was conducted on health workers in a hospital in central
Italy through the administration of two questionnaires during health surveillance visits
(Legislative decree 81/08). The first questionnaire was validated for the calculation of the
work ability index, and the second investigated the risk factors of metabolic syndrome
(BMI, waist circumference, total cholesterol, LDH, LDL, triglycerides, glycemia, uricemia,
systolic blood pressure, diastolic blood pressure, and smoking habit). A personal data sheet
was attached to the two questionnaires to determine the age, gender, and job.

2.2. Population of the Study

The study population included health workers under surveillance for Legislative
Decree 81/2008 in the period from September 2020 to April 2021; workers accepted and
signed the privacy consent according to Law 675/1996. A total of 1847 workers were
considered, 599 men and 1248 women, and the average age was 43 years. The study
population consisted of 207 administrative workers, 882 non-medical health workers
(nurses, socio-health workers, midwives), 544 physicians, and 214 health technicians.
Considering the WHO definition of an older adult worker, the study population was made
up of 474 older adult workers (>55 years of age) and 1372 young workers (<55 years of
age). The study population was divided into 4 categories: administrative, physicians (this
included both physicians in specialty training and medical managers), nursing and health
care (nurses, HCWs, and midwives), and health care technicians (all hospital staff who
did not fall into the previous categories). The study protocol was approved by the Ethics
Committee of Umbria Region (CET) (Approval No. 4809/24). The research was conducted
in accordance with the Declaration of Helsinki. All participants provided informed consent
and voluntarily participated.

Inclusion and Exclusion Criteria

The study included healthcare professionals undergoing occupational health surveil-
lance at a hospital in central Italy between September 2020 and April 2021, in compliance
with Legislative Decree 81/08. The inclusion criteria were as follows:

e  Being a healthcare professional (nurses, physicians, healthcare technicians, and mid-
wives) employed at the facility under study.

e  Undergoing mandatory occupational health surveillance.

e  Providing informed consent in accordance with Law 675/1996.

The following individuals were excluded from the study:

e  Workers not belonging to healthcare categories (e.g., administrative staff not involved
in clinical activities and non-healthcare support personnel).

e Individuals who did not provide informed consent.

e Individuals not subject to mandatory occupational health surveillance during the
study period.

2.3. Data Collection Tools

The study utilized three main instruments for data collection. The first was the Work
Ability Index (WAI) questionnaire, a validated tool designed to assess employees’ perceived
ability to perform their job-related tasks. This questionnaire provided insights into how well
individuals felt they could meet the demands of their profession. The Work Ability Index
(WAL) is a tool developed to assess an individual’s work ability in relation to job demands,
health status, and personal resources. It consists of seven dimensions evaluating key
aspects such as current work ability, diagnosed diseases, functional limitations, sick leave,
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self-perceived future work ability, and mental resources like concentration and motivation.
The WAI score ranges from 7 to 49 and classifies work ability into four categories: poor,
moderate, good, and excellent [27].

Subsequently, we cross-referenced workers” demographic data with anthropometric
and laboratory data (age, gender, BMI, waist circumference, total cholesterol levels, LDL
and HDL cholesterol, triglycerides, glycemia, and uricemia, as well as systolic and diastolic
blood pressure) collected during occupational health surveillance visits, in accordance with
Legislative Decree 81/08.

2.4. Statistical Analysis

The quantitative data collected are presented with mean and standard deviation
for the groups of patients analyzed. Groups were formed according to certain sample
characteristics. Qualitative variables were described in percentages. In some cases, data
were represented graphically. For quantitative data, the Kolmogorov-Smirnov test was
used to determine whether the data were normally distributed. Based on the result obtained,
the non-parametric Mann-Whitney test was used for comparison between two groups.
For comparison between multiple groups (above two) we used the Kruskal-Wallis test.
Post hoc analysis used the Bonferroni or the Bonferroni-Dunn test. A Chi-Square test was
used in the analysis of qualitative contingency tables. A p-value below 0.05 was considered
statistically significant. The processing was performed with SPSS 25 software for Windows
(IBM Corp., Armonk, NY, USA).

3. Results

A total of 1847 workers were considered; 32.4% of the participants were men, while
67.6% were women. Regarding age distribution, 74.3% of the workers were under the age
of 55, while 25.7% were 55 or older. When considering occupation, 11.2% of participants
were classified as administrative staff; 47.8% were nurses, healthcare workers (HCWs), or
midwives; 29.5% were physicians; and 11.6% were technicians (Table 1). The mean WAI
within the women working population was 41.22 &+ 5.5 with a median and interquartile
range (IQR) of 42.0 & 7.0. Among men, the mean WAI was 42.50 £ 5.1 with a median
and IQR of 43.50 £ 5.50, indicating a statistically significant difference between genders
(p < 0.001). The older working population (>55 years old) exhibited an average WAI of
39.51 £+ 5.9 with a median and IQR of 40.00 &+ 7.50, in contrast to the younger working
population, which averaged 42.37 £ 5.0 with a median and IQR of 43.00 £ 5.50; this
disparity was also deemed statistically significant (p < 0.001).

Table 1. Description of the sample under study with the percentage of gender, age groups, and

profession.
Variables n %
Gender
Women 1248 67.6
Men 599 324
Age group (yrs.)
<55 1373 74.3
>55 474 25.7
Profession
Administrative personnel 207 11.2
Nurses/HCWs/midwives 882 47.8
Physicians 544 29.5

Technicians 214 11.6
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Considering WAI across various occupations, we found that physicians possessed
the highest WAI with an average of 43.30 & 4.08 (median £ IQR: 44.00 £ 5.00), health
care technicians had an average WAI of 42.36 £ 4.93 (median + IQR: 44.00 &+ 6.00), and
administrative staff had an average WAI of 41.51 £ 5.30 (median &+ IQR: 42.40 £ 6.00).
Finally, nurses/HCWs/midwives had an average WAI of 40.47 £ 5.91 (median + IQR:
42.00 £ 6.75). These discrepancies were statistically significant (p < 0.001) (Figure 1).
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Figure 1. Means and confidence intervals of WAI by profession.

The mean, SD, and confidence intervals (CIs) of WAI across activities revealed
significant differences between the administrative and medical groups, between the
nurses/HCWs/midwives group and the medical and health technician groups, and be-
tween the medical group and the administrative and nurses/HCWs/midwives groups, as
well as between the health technician group and the nurses/HCWs/midwives group.

In this study, the average WAI related to workers’ professions was computed, account-
ing for the gender-based segregation of the entire worker cohort. Within the working popu-
lation of women, the Kruskal-Wallis test demonstrated statistical significance differences
between professions (p < 0.001). The highest average WAI was observed within the cohort
of physicians with a mean value of 43.30 & 3.68 and a median and IQR of 44.00 & 5.00.
In descending order, we found health technicians with a mean WAI of 42.04 4= 5.04 and a
median and IQR of 43.00 £ 6.00 and administrative staff with a mean WAI of 40.82 + 5.83
and a median and IQR of 42.00 & 7.00. Finally, the nurses/HCWs/midwives group had
a mean value of 40.10 + 590 and a median and IQR of 42.00 £ 7.00. In the working
population of men, statistical significance was also found (p < 0.001), despite being less
pronounced compared with the working population of women. The highest average WAI
was found within the group of physicians that reached a mean value of 43.16 &= 4.57 and a
median and IQR of 44.00 £ 5.00, followed, in descending order, by health technicians with
a mean value of 42,97 + 4.69 and a median and IQR of 44.00 £ 5.00 and administrative
staff with 42.54 £ 4.18 and 43.30 £ 4.25, respectively. Finally, the nurses/HCWs/midwives
group reached a mean value of 41.61 £ 5.82 and 43.00 =+ 6.50 (Figure 2).
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Figure 2. Means and confidence intervals of WAI by profession and gender.

The statistical significance of the difference in WAI for the same profession between
women and men workers was confirmed solely within the nurses/HCWs/midwives group
(p < 0.001). The Bonferroni test revealed a statistically significant difference only within the
medical nurses/HCWs/midwives group.

Moreover, the average WAI related to profession was examined, with the working
population divided by age into two groups: younger workers and older workers. Among
younger workers, there existed statistical significance between the task and the WAI ac-
cording to the Kruskal-Wallis test (p < 0.001). The highest WAI was observed within
the administrative sector with a mean value of 43.76 & 3.85 and a median and IQR of
44.25 + 5.63. In descending order, we found physicians with a mean value of 43.63 + 3.88
and a median and IQR of 44.00 + 4.00, followed by health technicians with a mean value of
43.44 & 3.84 and a median and IQR of 44.00 = 5.00. Finally, the nurses/HCWs/midwives
group reached a mean WAI of 41.61 £ 5.82 and a median and IQR of 42.50 &+ 7.00. Con-
versely, among older workers, the highest WAI was found within the physicians’ cohort
with a mean of 41.62 &+ 6.67 and a median and IQR of 41.75 & 6.00. In descending order,
we found health technicians with a mean WAI of 40.32 + 6.03 and a median and IQR of
41.00 £ 8.00 and administrative staff with a mean WAI of 39.85 &+ 5.62 and a median and
IQR of 41.00 £ 7.00. Finally, we found the nurses/HCWs/midwives group with a mean
WAI of 37.96 + 6.18 and a median and IQR of 39.00 + 8.25.

The statistical significance of the difference in WAI, for the same profession, between
younger and older workers was confirmed by the Mann—-Whitney U test for all four tasks.
Bonferroni’s test indicated statistical significance in the difference in WAI, for the same task,
between men and women in all four groups (Figure 3).

Table 2 presents the values of the WAI and the seven dimensions categorized by gender
and age class.

The results indicated that total WAI, work capacity in relation to demands (W2),
number of pathologies diagnosed by the physician (W3), and psychological resources (W7)
tended to be higher in men compared with women (p < 0.05), except for the current work
capacity (W1) dimension. For dimensions expressed by categorical variables, such as a
reduction in work capacity due to illness (W4), absences due to illness in the last 12 months
(W5), and personal forecast of work capacity in the following two years (W6), p-values of
the Chi Square test were almost consistently significant, with lower percentages of positive
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situations observed in women, except for the W5 dimension “absences due to illness”,
where there were no statistically significant association with gender.
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Figure 3. Means, standard deviations, and confidence intervals of WAI by profession and age.

Table 2. WAI and its seven dimensions by gender and age group.

Gender Class of Age
M F P <55 Y.O. >55Y.0. p
Median IQR Median IQR Median IQR Median IQR

WAI 43.50 5.50 42.00 700 <0.001®  43.00 5.50 40.00 750 <0.001%
W1—Current
work ability
compared to 8.00 2.00 8.00 1.00 0.168% 8.00 2.00 8.00 200 05292
highest work

ability ever

W2—Work ability
in relation to the
demands of the

job
W3—Number of
current diseases
diagnosed by a
physician

W4—Estimated

work impairment N % N Yo p N % N Yo p
due to diseases

9.00 2.00 9.00 2.00 0.0022 9.00 2.00 9.00 2.00 0.1932

5.00 4.00 5.00 500 <0.001% 5.00 3.00 3.00 4.00 <0.001%
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Table 2. Cont.

Gender Class of Age
M F p <55 Y.0. >55Y.0. p
Median IQR Median IQR Median IQR Median IQR

In my opinion I
am entirely 2 0.3% 2 0.2% 1 0.1% 3 0.6%
unable to work.

Because of my

condition. I feel I

am able to do 0 0.0% 13 1.0% b 4 0.3% 9 1.9% b
only part time 0.002 <0.001

work

I'must often slow
down my work
pace or change 11 1.8% 35 2.8% 24 1.7% 22 4.6%
my work
methods.

I must sometimes
slow down my

work pace or 30 5.0% 76 6.1% 59 4.3% 47 9.9%
change my work
methods
I am able to do
my job. but it 63 10.6% 194  155% 146 106% 111 23.4%
causes some
symptoms.
There is no 490  822% 928  74.4% 1138 829% 282  59.5%
hindrance
W5—Sick leave
during the past N % N Yo p N % N Yo p
12 months
100-354 days 7 1.2% 15 1.2%  0.087°P 11 0.8% 11 2.3% <0.001b
25-99 days 27 4.5% 81 6.5% 62 4.5% 46 9.7%
10-24 days 65 10.9% 154 12.4% 156 11.4% 63 13.3%
Max 9 days 123 20.6% 291 23.4% 305 22.3% 109 23.0%
None 374 62.8% 704 56.5% 835 61.0% 245 51.7%
W6—Personal
prognosis of work o o o o
ability 2 years N Yo N %o p N Yo N %o p
from now
Unlikely 16 2.7% 36 2.9% 30 2.2% 22 4.7%
Not certain 33 5.5% 122 9.8%  0.017P 84 6.1% 71 15.0% <0.001P
Relatively certain 548 91.8% 1089 87.3% 1259 91.7% 380 80.3%
W7—Mental . . . .
capacities Median IQR Median IQR p Median IQR Median IQR p

Mental capacities 4.00 1.00 4.00 1.00  <0.001% 4.00 1.00 4.00 1.00  0.002%

2 Mann-Whitney U test. ® Chi-Square test.
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Regarding age, the total WAI tended to decrease significantly with age (p < 0.001).
The W3 dimension “pathologies diagnosed by a physician” (p < 0.001) and W7 dimension
“psychological resources” (p = 0.002) tended to be higher among younger individuals.
Concerning the dimensions related to the reduction in work capacity due to illness (W4),
absences due to illness in the last 12 months (W5), and personal forecast of work capacity
in the following two years (W6), p-values of the Chi-Square test consistently indicated
significance, with lower percentages of positive situations observed among the older group
of workers.

Table 3 displays the results of the total WAI and the seven dimensions categorized by
different professions, classified into the four classes: administrative, nurses/HCWs/midwives,
physicians, and healthcare technicians. In the W1 and W2 dimensions (current work
ability and work capacity in relation to demands, respectively) nurses/HCWs/midwives
consistently showed lower values compared with administrative and technicians. In the
W3 dimension (number of pathologies diagnosed by the physician), physicians had the
highest values among all job categories. Psychological condition values (W7) were notably
lower among nurses/HCWs/midwives compared with physicians and technicians. Post
hoc multiple comparisons were conducted using the T3 Dunnett test and Bonferroni.

Table 3. WAI dimensions by profession.

Profession 1: Profession 2: Profession 3: Profession 4:
Administrative Nurs‘es/I-.ICWs/ Physicians Technicians
Midwives p

Median IQR  Median IQR Median IQR Median IQR
WAI 42.50 6.00 42.00 6.75 44.00 5.00 44.00 6.00 <0.0012

W1—Current work ability
compared to highest work 9.00 2.00 8.00 2.00 8.00 3.00 9.00 200 <0.001%
ability ever
W2—Work ability in
relation to the demands of 9.50 2.00 9.00 2.00 9.00 2.00 9.00 200 <0.001%
the job

W3—Number of current
diseases diagnosed by a 4.00 3.00 4.00 5.00 5.00 3.00 5.00 400 <0.001%
physician

W4—Estimated work
impairment due to diseases

In my opinion I am entirely

unable to work. 0 0.0% 2 0.2% 0 0.0% 2 0.9%

Because of my condition. I
feel I am able to do only 1 0.5% 11 1.2% 0 0.0% 1 0.5%  <0.001P
part time work

I must often slow down my
work pace or change my 6 2.9% 34 3.9% 2 0.4% 4 1.9%
work methods.

I must sometimes slow
down my work pace or 14 6.8% 70 7.9% 12 2.2% 10 4.7%
change my work methods

I am able to do my job. but

. 32 15.5% 153 17.4% 50 9.2% 22 10.3%
1t causes some symptoms.
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Table 3. Cont.

Profession 1: Profession 2: Profession 3: Profession 4:
Administrative Nﬁizs;/vlg‘i‘:y Physicians Technicians p
Median IQR Median IQR Median IQR Median IQR
There is no hindrance 154 74.4% 611 69.4% 480 88.2% 175 81.8%
WS_?:; eave during the % N % N % N % p
100-354 days 4 1.9% 13 1.5% 1 0.2% 4 1.9%  <0.001°
25-99 days 18 8.7% 59 6.7% 16 2.9% 15 71%
1024 days 21 10.1% 134 15.2% 42 7.7% 22 10.4%
Max 9 days 44 21.3% 238 27.0% 85 15.6% 47 22.2%
None 120 58.0% 436 49.5% 400 73.5% 124 58.5%
W6—Personal prognosis of
work ability 2 years from N % N % N % N % p
now
Unlikely 5 2.4% 37 4.2% 7 1.3% 3 1.4%
Not certain 11 5.3% 110 12.5% 20 3.7% 15 7.0%  <0.001P
Relatively certain 190 92.2% 735 83.3% 517 95.0% 196 91.6%
W7—Mental capacities Median IQR  Median IQR  Median IQR Median IQR p
Mental capacities 4.00 1.00 4.00 1.00 4.00 1.00 4.00 1.00 0.001 2

2 Kruskal-Wallis test. ® Chi-Square test.

For dimensions W4 (reduction in work capacity due to illness), W5 (absences due to
illness in the last 12 months), and W6 (personal forecast of work capacity in the following
two years), p-values of the Chi Square test consistently indicated significance, with lower
percentages of positive situations for nurses/HCWs/midwives compared with physicians.

4. Discussion

Numerous studies consistently demonstrate an inverse relationship between age and
the Work Ability Index (WAI) [27,35,41,42]. The present study corroborated this trend, indi-
cating that older healthcare professionals exhibited lower WAI scores than their younger
counterparts. However, the existing literature provides mixed results regarding the mag-
nitude and causes of this decline. For example, some studies attribute the reduction in
WAL to age-related physiological deterioration, including diminished muscle strength, car-
diovascular efficiency, and cognitive function [9,15,17,20]. Others suggest that workplace
factors, such as excessive workloads, lack of ergonomic adaptations, and inadequate job
flexibility, significantly contribute to the observed decline in work ability among older em-
ployees [43,44]. The present findings supported the latter view, highlighting the importance
of occupational factors in determining work ability outcomes.

The study also found significant gender disparities in WAI scores, with women re-
porting lower values than men. This result aligned with prior research indicating that
women healthcare workers experienced higher physical and psychological workloads
due to job demands and caregiving responsibilities outside the workplace [35,36,38]. One
possible explanation was that women in healthcare professions, particularly in nursing and
caregiving roles, were more likely to experience high physical strain and burnout, leading
to a perceived decline in work ability [41]. Additionally, gender-based differences in health
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conditions and access to workplace support may contribute to this disparity. Studies sug-
gest that women workers are more prone to musculoskeletal disorders and chronic stress,
which could negatively impact their WAI scores [37,38]. However, conflicting evidence
exists as some studies report no significant gender differences in WAI, emphasizing the
need for further research on gender-specific occupational risks [39].

Occupational roles emerged as another significant determinant of WAI, with nurses,
healthcare workers (HCWs), and midwives reporting the lowest scores compared with
physicians and health technicians. This finding was consistent with previous studies
highlighting the physically and emotionally demanding nature of nursing and caregiving
professions [32-34]. Nurses and HCWs frequently work long shifts, engage in physically
strenuous tasks, and experience high emotional exhaustion due to patient care responsibili-
ties. As a result, they are at greater risk of work-related fatigue, burnout, and decreased
work ability over time [42]. In contrast, physicians and technicians generally report higher
WAL scores, likely due to differences in job demands, work schedules, and task autonomy:.
Physicians, for example, often have more control over their schedules and may experience
lower levels of physical exertion compared with nurses and HCWs.

One of the key contributions of this study was the in-depth analysis of WAI dimen-
sions across different demographic and occupational groups. The results indicated that
psychological resources played a critical role in work ability, with younger workers and
men employees reporting higher levels of optimism and job engagement than their older
and women counterparts. This aligned with the existing literature suggesting that psycho-
logical factors, such as motivation, job satisfaction, and perceived work control, influenced
work ability scores [21,44]. Given the decline in psychological resources with age, interven-
tions targeting mental well-being and workplace support systems could help mitigate the
negative effects of aging on work ability.

The study’s findings have important implications for workforce management and
occupational health interventions. Given the observed decline in WAI with age, health-
care institutions should implement targeted strategies to support older workers. These
may include flexible work arrangements, ergonomic workplace adaptations, and job re-
design initiatives that accommodate age-related physical and cognitive changes. Moreover,
addressing gender disparities in work ability requires policies that promote work-life
balance, ensure equitable access to health resources, and mitigate occupational stressors
disproportionately affecting women workers.

Future research should focus on longitudinal studies to establish causal relationships
between demographic factors and work ability trends over time. Additionally, further
exploration of organizational policies, psychosocial work conditions, and job satisfaction
factors could provide deeper insights into the mechanisms influencing WAL Investigating
the role of workplace interventions, such as mentorship programs and occupational health
initiatives, may also offer valuable strategies for enhancing work ability across different
healthcare professions.

5. Conclusions

This study reinforced the critical relationship between demographic and occupational
factors and the Work Ability Index (WAI) among healthcare professionals. The findings
confirmed that work ability declined with age, with older workers exhibiting lower WAI
scores than their younger counterparts. Additionally, women workers reported lower WAI
scores compared with men, highlighting potential gender-related disparities in occupational
health. Furthermore, occupational roles significantly influenced work ability, with nurses,
healthcare workers (HCWs), and midwives displaying the lowest WAI scores, likely due to
the physically and mentally demanding nature of their roles.
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However, this study was not without limitations. The cross-sectional design prevented
the establishment of causal relationships, necessitating further longitudinal research to
track changes in WAI over time and assess the long-term impact of aging and occupational
demands on healthcare workers. Additionally, self-reported data may introduce bias as
individual perceptions of work ability and health conditions can vary. Future studies should
incorporate objective physiological and psychological assessments to complement self-
reported measures. Furthermore, external factors such as organizational policies, workplace
conditions, and psychosocial stressors were not extensively analyzed, warranting further
exploration to understand their role in shaping work ability outcomes.

Future research should focus on intervention strategies aimed at improving work
ability across different age groups and professional categories. Implementing targeted
workplace modifications, ergonomic interventions, and wellness programs can help miti-
gate the negative effects of aging on work ability. Investigating flexible work arrangements,
job rotation policies, and mental health support services can also contribute to a healthier
and more sustainable workforce.

Ultimately, these findings underscore the urgent need for tailored occupational health
strategies to support an aging workforce and address gender disparities in work ability. By
adopting a proactive approach, healthcare institutions can enhance worker well-being, sus-
tain productivity, and ensure the long-term resilience of the healthcare sector. As the health-
care industry continues to evolve, prioritizing workforce adaptability and occupational
health will be key to maintaining high-quality patient care and a robust healthcare system.
Limits

This study provides valuable insights into the factors influencing the Work Ability
Index (WAI) among healthcare professionals, particularly in relation to gender, age, and
occupational roles. However, several limitations should be considered when interpreting
the findings.

One key limitation is the cross-sectional design of the study, which restricted our
ability to establish causality between the variables examined. While the data suggested
significant associations between WAI scores and demographic as well as occupational
factors, these relationships should be interpreted with caution as cross-sectional studies
capture only a snapshot in time. Consequently, it remains unclear whether the observed
differences in WAI scores were the result of long-term trends or short-term influences.

A longitudinal approach would be necessary to determine whether WAI declines
progressively with age and occupational demands or if fluctuations in work ability are
linked to transient external factors such as workload variations, organizational changes, or
short-term health conditions.

Another limitation is the potential for self-reporting bias. The WAI is based on self-
assessments, which may be influenced by subjective perceptions, recall bias, or social
desirability bias. For example, some participants may have overestimated or underesti-
mated their work ability due to personal attitudes, job satisfaction, or external pressures.

Incorporating objective physiological and cognitive assessments, such as physical
endurance tests, stress biomarkers, or neuropsychological evaluations, could provide a
more comprehensive understanding of work ability and mitigate the influence of subjective
reporting biases.

Additionally, the study was conducted within a single hospital setting in central Italy,
which may limit the generalizability of the findings to other healthcare environments,
different regions, or other occupational groups. Future research should consider multi-
center or longitudinal designs to explore how work ability evolves over time and whether
targeted interventions could mitigate age-related declines in work ability.
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Expanding the study to include healthcare professionals from multiple hospitals, in
both urban and rural areas, as well as from private and public healthcare settings, would en-
hance the external validity of the findings. Furthermore, cross-national comparisons could
provide insights into how different healthcare systems influence work ability outcomes.

Finally, while this study controlled for demographic and occupational variables, con-
founding factors such as work environment conditions, psychosocial stressors, and specific
job demands were not extensively analyzed. Future studies should incorporate a more
detailed assessment of these factors to better understand their role in shaping WAI scores.

For instance, variables such as shift patterns, workload intensity, access to work-
place support, and exposure to ergonomic risks could have a substantial impact on work
ability. Investigating these elements through qualitative research or mixed-method ap-
proaches could offer a more nuanced perspective on the challenges faced by different
healthcare professions.

Author Contributions: V.P, conceptualization, methodology, and writing—review and editing;
C.G., methodology, validation, and review and editing; L.T., formal analysis and visualization and
review and editing; G.B., validation and data curation; B.M.R,, validation and data curation; B.P,,
methodology and resources; D.F., methodology, formal analysis, and validation; M.d., supervision
and data curation; C.P,, visualization and formal analysis, A.G., conceptualization, supervision,
funding acquisition, and writing—review and editing. All authors have read and agreed to the
published version of the manuscript.

Funding: The study was supported by the Italian Ministry of Health, within the National Centre
for Disease Prevention and Control Project “Lavoro: politiche e interventi di prevenzione mirati e
strategie di work life balance tra differenze di genere, reinserimento lavorativo e invecchiamento
della popolazione”, bando CCM 2019.

Institutional Review Board Statement: The study protocol was approved by the Ethics Committee
of Umbria Region (CET) (Approval No. 4809/24), approved on 18 September 2024.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy restrictions.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Ilmarinen, ]J. The Work Ability Index (WAI). Occup. Med. 2007, 57, 160. [CrossRef]

2. Tuomi, K,; Ilmarinen, J.; Jahkola, A.; Katajarinne, L.; Tulkki, A. Work Ability Index, 2nd ed.; Finnish Institute of Occupational
Health: Helsinki, Finland, 1998.

3. El Fassi, M.; Bocquet, V.; Majery, N.; Lair, M.L.; Couffignal, S.; Mairiaux, P. Work ability assessment in a worker population:
Comparison and determinants of Work Ability Index and Work Ability score. BMC Public Health 2013, 13, 305. [CrossRef]

4. Robson, W.B.P. Aging Populations and the Workforce: Challenges for Employers; British-North American Committee: Washington, DC,
USA, 2001.

5. U.S. Department of Health and Human Services. Physical Activity Guidelines for Americans Midcourse Report: Implementation
Strategies for Older Adults; U.S. Department of Health and Human Services: Washington, DC, USA, 2023.

6. de Souto Barreto, P.; Rolland, Y.; Vellas, B.; Maltais, M. Association of long-term exercise training with risk of falls, fractures,
hospitalizations, and mortality in older adults: A systematic review and meta-analysis. JAMA Intern. Med. 2018, 179, 394-405.
[CrossRef]

7. Jin,H; Zhou, J.; Zhang, J.; Fu, Y. Factors influencing healthcare workers’ performance before and after the coronavirus disease
2019 pandemic: A bibliometric analysis with supplementary comparative analysis. Work 2024, 79, 1175-1194. [CrossRef]

8. Kymialdinen, H.; Hujala, T.; Haggstrom, C.; Malinen, J. Workability and productivity among CTL machine operators—Associations
with sleep, fitness, and shift work. Int. |. For. Eng. 2023, 34, 426-438.


https://doi.org/10.1093/occmed/kqm008
https://doi.org/10.1186/1471-2458-13-305
https://doi.org/10.1001/jamainternmed.2018.5406
https://doi.org/10.3233/WOR-230327

Healthcare 2025, 13, 702 16 of 17

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

Danneskiold-Samsee, B.; Bartels, E.M.; Biilow, PM.; Lund, H.; Stockmarr, A.; Holm, C.C.; Wétjen, I.; Appleyard, M.; Bliddal, H.
Isokinetic and isometric muscle strength in a healthy population with special reference to age and gender. Acta Physiol. 2009, 197
(Suppl. 673), 1-68. [CrossRef]

World Health Organization. Decade of Healthy Ageing: Plan of Action. 2020. Available online: https://www.who.int/initiatives/
decade-of-healthy-ageing (accessed on 9 March 2025).

Report from the Commission to the European Parliament, the Council, the European Economic and Social Committee Ante
Committee of the Regions on the Impact of Demographic Change. 2020. Available online: https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52020DC0241 (accessed on 8 March 2025).

ISTAT Istituto Nazionale di Statistica. Invecchiamento Attivo e Condizioni di Vita Degli Anziani in Italia. 2020. Available online:
https:/ /www.istat.it/it/archivio/246504 (accessed on 8 March 2025).

ISTAT Istituto Nazionale di Statistica. Ricostruzione della Popolazione, Rilevazione della Popolazione per Sesso eta e Stato Civile,
Previsioni Demografiche Base 1.1.2021. 2021. Available online: https://www.istat.it/it/files /2022 /09 /REPORT-PREVISIONI-
DEMOGRAFICHE-2021.pdf (accessed on 9 March 2025).

IlImarinen, J.E. Aging workers. Occup. Environ. Med. 2001, 58, 546-552. [CrossRef]

Justice, J.N.; Gregory, H.; Tchkonia, T.; LeBrasseur, N.K.; Kirkland, J.L.; Kritchevsky, S.B.; Nicklas, B.]. Cellular Senescence
Biomarker p16INK4a+ Cell Burden in Thigh Adipose is Associated With Poor Physical Function in Older Women. J. Gerontol. Ser.
A 2018, 73, 939-945. [CrossRef]

Lakatta, E.G.; Levy, D. Arterial and cardiac aging: Major shareholders in cardiovascular disease enterprises: Part I: Aging arteries:
A “set up” for vascular disease. Circulation 2003, 107, 139-146. [CrossRef]

Antelmi, I; de Paula, R.S.; Shinzato, A.R.; Peres, C.A.; Mansur, A.].; Grupi, C.J. Influence of age, gender, body mass index,
and functional capacity on heart rate variability in a cohort of subjects without heart disease. Am. J. Cardiol. 2004, 93, 381-385.
[CrossRef]

Sharma, G.; Goodwin, J. Effect of aging on respiratory system physiology and immunology. Clin. Interv. Aging 2006, 1, 253-260.
[CrossRef]

Lowery, EM.; Brubaker, A.L.; Kuhlmann, E.; Kovacs, E.J. The aging lung. Clin. Interv. Aging 2013, 8, 1489-1496. [CrossRef]
[PubMed]

Bonomini, F.; Rodella, L.F.; Rezzani, R. Metabolic syndrome, aging and involvement of oxidative stress. Aging Dis. 2015, 6,
109-120. [CrossRef]

Park, D.C.; Bischof, G.N. The aging mind: Neuroplasticity in response to cognitive training. Dialogues Clin. Neurosci. 2013, 15,
109-119. [CrossRef] [PubMed]

Toossi, M. Labor Force Projections to 2024: The Labor Force is Growing, But Slowly. In Monthly Labor Review; U.S. Bureau of
Labor Statistics: Washington, DC, USA, 2015.

Alkjaer, T.; Pilegaard, M.; Bakke, M.; Jensen, B.R. Effect of aging on performance, muscle activation and perceived stress during
mentally demanding computer tasks. Scand. ]. Work Environ. Health. 2005, 31, 152-159. [CrossRef]

De Lange, A.H.; Taris, T.W,; Jansen, P.G.W.; Smulders, P.; Houtman, I.L.D.; Kompier, M.A J. Age as a factor in the relation between
work and mental health: Results from the longitudinal TAS study. In Occupational Health Psychology: European Perspectives on
Research, Education and Practice; Houdmont, J., Mclntyre, S., Eds.; ISMAI Publications: Guimaraes, Portugal, 2006; pp. 21-45.
Wong, C.M,; Tetrick, L.E. Job Crafting: Older Workers” Mechanism for Maintaining Person-Job Fit. Front. Psychol. 2017, 8, 1548.
[CrossRef]

Merkel, S.; Ruokolainen, M.; Holman, D. Challenges and practices in promoting (ageing) employees working career in the health
care sector—Case studies from Germany, Finland and the UK. BMC Health Serv. Res. 2019, 19, 918. [CrossRef]

Imarinen, J.; Tuomi, K.; Klockars, M. Changes in the work ability of active employees over an 11-year period. Scand. ]. Work
Environ. Health. 1997, 23 (Suppl. 1), 49-57.

Roelen, C.A.; Heymans, M.W.; Twisk, ].W.; van der Klink, J.J.; Groothoff, ] W.; van Rhenen, W. Work Ability Index as tool to
identify workers at risk of premature work exit. J. Occup. Rehabil. 2014, 24, 747-754. [CrossRef]

Reeuwijk, K.G.; Robroek, S.J.; Niessen, M.A.; Kraaijenhagen, R.A.; Vergouwe, Y.; Burdorf, A. The Prognostic Value of the Work
Ability Index for Sickness Absence among Office Workers. PLoS ONE 2015, 10, €0126969. [CrossRef]

Martinez, M.C.; Latorre Mdo, R.; Fischer, EM. Validity and reliability of the Brazilian version of the Work Ability Index
questionnaire. Rev. Saude Publica. 2009, 43, 525-532. [CrossRef] [PubMed]

Rothmore, P.; Gray, ]. Using the Work Ability Index to identify workplace hazards. Work 2019, 62, 251-259. [CrossRef]

Abbasi, M.; Zakerian, A.; Kolahdouzi, M.; Mehri, A.; Akbarzadeh, A.; Ebrahimi, M.H. Relationship between Work Ability Index
and Cognitive Failure among Nurses. Electron. Physician 2016, 8, 2136-2143. [CrossRef]

Carel, R.S.; Zusman, M.; Karakis, I. Work Ability Index in Israeli hospital nurses: Applicability of the adapted questionnaire. Exp.
Aging Res. 2013, 39, 579-590. [CrossRef] [PubMed]


https://doi.org/10.1111/j.1748-1716.2009.02022.x
https://www.who.int/initiatives/decade-of-healthy-ageing
https://www.who.int/initiatives/decade-of-healthy-ageing
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0241
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0241
https://www.istat.it/it/archivio/246504
https://www.istat.it/it/files/2022/09/REPORT-PREVISIONI-DEMOGRAFICHE-2021.pdf
https://www.istat.it/it/files/2022/09/REPORT-PREVISIONI-DEMOGRAFICHE-2021.pdf
https://doi.org/10.1136/oem.58.8.546
https://doi.org/10.1093/gerona/glx134
https://doi.org/10.1161/01.cir.0000048892.83521.58
https://doi.org/10.1016/j.amjcard.2003.09.065
https://doi.org/10.2147/ciia.2006.1.3.253
https://doi.org/10.2147/CIA.S51152
https://www.ncbi.nlm.nih.gov/pubmed/24235821
https://doi.org/10.14336/AD.2014.0305
https://doi.org/10.31887/DCNS.2013.15.1/dpark
https://www.ncbi.nlm.nih.gov/pubmed/23576894
https://doi.org/10.5271/sjweh.862
https://doi.org/10.3389/fpsyg.2017.01548
https://doi.org/10.1186/s12913-019-4655-3
https://doi.org/10.1007/s10926-014-9505-x
https://doi.org/10.1371/journal.pone.0126969
https://doi.org/10.1590/S0034-89102009005000017
https://www.ncbi.nlm.nih.gov/pubmed/19347177
https://doi.org/10.3233/WOR-192860
https://doi.org/10.19082/2136
https://doi.org/10.1080/0361073X.2013.839316
https://www.ncbi.nlm.nih.gov/pubmed/24151917

Healthcare 2025, 13, 702 17 of 17

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44.

Camerino, D.; Conway, PM.; Van der Heijden, B.I.J.M.; Estryn-Behar, M.; Consonni, D.; Gould, D.; Hasselhorn, H.; the NEXT-
Study Group. Low-perceived work ability, ageing and intention to leave nursing: A comparison among 10 European countries.
J. Adv. Nurs. 2006, 56, 542-552. [CrossRef]

Magnavita, N.; Meraglia, I.; Viti, G.; Borghese, L. The Work Ability Index (WAI) in the Healthcare Sector: A Cross-
Sectional /Retrospective Assessment of the Questionnaire. Int. J. Environ. Res. Public Health 2024, 21, 349. [CrossRef]

Ronchese, F.; Ricci, E; Peccolo, G.; Persechino, B.; Rondinone, B.M.; Buresti, G.; Negro, C.; Bovenzi, M.; Miani, A. Relation of
the work ability index to fitness for work in healthcare and public employees in a region of Northeastern Italy. Int. Arch. Occup.
Environ. Health 2023, 96, 1203-1210. [CrossRef] [PubMed]

Pranjic, N.; Gonzales, ] M.G.; Cvejanov-Kezunovi¢, L. Perceived Work Ability Index of Public Service Employees in Rela-tion to
Ageing and Gender: A Comparison in Three European Countries. Slov. . Public Health 2019, 58, 179-188. [CrossRef]

Padula, R.S.; da Silva Valente Ldo, S.; de Moraes, M.V.; Chiavegato, L.D.; Cabral, C.M. Gender and age do not influence the ability
to work. Work 2012, 41 (Suppl. 1), 4330-4332. [CrossRef]

La Torre, G.; Grima, D.; Romano, F.; Polimeni, A. Perceived work ability and work-family conflict in healthcare workers: An
observational study in a teaching hospital in Italy. . Occup. Health 2021, 63, €12271. [CrossRef]

Lin, S.; Wang, Z.; Wang, M. Work ability of workers in western China: Reference data. Occup. Med. 2006, 56, 89-93. [CrossRef]
Nilsson, K.; Hydbom, A.R.; Rylander, L. Factors influencing the decision to extend working life or retire. Scand. . Work Environ.
Health 2011, 37, 473-480. [CrossRef] [PubMed]

Monteiro, M.S.; IImarinen, J.; Corraa Filho, H.R. Work ability of workers in different age groups in a public health institution in
Brazil. Int. |. Occup. Saf. Ergon. 2006, 12, 417-427. [CrossRef] [PubMed]

Rostamabadi, A.; Zamanian, Z.; Sedaghat, Z. Factors associated with work ability index (WAI) among intensive care units’ (ICUs’)
nurses. J. Occup. Health 2017, 59, 147-155. [CrossRef]

Linaker, C.H.; D’Angelo, S.; Syddall, H.E.; Harris, E.C.; Cooper, C.; Walker-Bone, K. Body Mass Index (BMI) and Work Ability in
Older Workers: Results from the Health and Employment after Fifty (HEAF) Prospective Cohort Study. Int. ]. Environ. Res. Public
Health 2020, 17, 1647. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1111/j.1365-2648.2006.04046.x
https://doi.org/10.3390/ijerph21030349
https://doi.org/10.1007/s00420-023-02001-7
https://www.ncbi.nlm.nih.gov/pubmed/37584735
https://doi.org/10.2478/sjph-2019-0023
https://doi.org/10.3233/WOR-2012-0727-4330
https://doi.org/10.1002/1348-9585.12271
https://doi.org/10.1093/occmed/kqi195
https://doi.org/10.5271/sjweh.3181
https://www.ncbi.nlm.nih.gov/pubmed/21725583
https://doi.org/10.1080/10803548.2006.11076703
https://www.ncbi.nlm.nih.gov/pubmed/17156617
https://doi.org/10.1539/joh.16-0060-OA
https://doi.org/10.3390/ijerph17051647

	Introduction 
	Population Aging 
	Effect of Aging 
	Aging and Work 
	Work Ability Index 
	WAI and Non-Modifiable Variables (Gender and Age) 

	Materials and Methods 
	Design of the Study 
	Population of the Study 
	Data Collection Tools 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

