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Abstract: Background: The prevalence of obesity and sleep disorders within the Italian
workforce mirrors a global trend where sedentary lifestyles, poor eating habits, and elevated
stress levels significantly contribute to these health issues. These conditions have profound
economic implications, including rising healthcare costs and diminished productivity due
to absenteeism and presenteeism, adversely affecting organizational sustainability and
employee well-being. Addressing these problems necessitates a holistic approach that
integrates individual health interventions, workplace policies, and broader societal changes
to promote healthy lifestyles. This cross-sectional study examines the influence of obesity
and insomnia, both individually and combined, on work productivity within the context of
occupational health and sustainability. Materials and Methods: A cross-sectional analysis
was conducted with 397 participants from various professions over a six-month period.
Self-reported work productivity impairments were assessed using the Work Productivity
and Activity Impairment (WPAI) questionnaire. Body Mass Index (BMI) and Insomnia
Severity Index (ISI) scores were utilized to evaluate obesity and insomnia levels, respec-
tively. Results: Statistical analyses revealed a significant association of higher BMI and
ISI scores with reduced work productivity. Both obesity and insomnia independently
and synergistically contributed to productivity losses, with obesity exerting a more sub-
stantial effect. These findings indicate that obesity and insomnia increase presenteeism,
thereby negatively impacting organizational performance and workplace sustainability.
Conclusions: Our study underscores the critical impact of obesity and insomnia on work
productivity and highlights the necessity of addressing these health issues not only for
individual well-being but also for organizational sustainability. Integrating targeted health
management strategies within workplaces to address these conditions can enhance produc-
tivity, improve employee well-being, and promote occupational health and safety. These
interventions align with the current concept of sustainable work and are essential steps
toward achieving sustainability in the workplace.

Keywords: obesity; insomnia; work productivity; presenteeism; workplace sustainability

1. Introduction
Productivity, in economic terms, is defined as the ratio of value added in volume to one

or more factors of production used to generate it. It measures the efficiency with which the
primary factors—labor and capital—are employed in the production process. According to
this definition, labor productivity can be expressed as the ratio of value added to total hours
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worked [1]. “Hours worked” refer to the time during which a worker is present at work,
at the employer’s disposal, and engaged in their activities or duties. Therefore, absences,
whether due to holidays or illness, can be considered a measure of non-productivity [2].

Productivity in the workplace is an outcome that holds significance not only in the
economic sphere but also in health, serving as an indicator of an individual’s health sta-
tus [3]. Numerous factors can influence productivity—both extrinsic to the individual (i.e.,
linked to the work environment) and intrinsic (i.e., related to physical and psychological
factors) [4]. Intrinsic factors include workers’ psychological and physical conditions, such
as metabolic conditions [5], sleep–wake rhythms [6], and psychological alterations, whether
work-related or not [7].

Among metabolic conditions that impair daily and working life, obesity plays a central
role. An individual is classified as obese if they have a body mass index (BMI) greater
than 30, calculated by dividing their weight in kilograms by the square of their height in
meters [8].

Obesity can limit an individual’s ability to perform certain work tasks, although there
is no definitive list of tasks that a person with obesity cannot perform absolutely. Limita-
tions depend on the degree of obesity, general health, and other specific considerations [9].
Some limitations that an individual with obesity may experience in the workplace include
performing physically demanding work (obesity may affect physical endurance and mo-
bility, making it difficult to perform tasks requiring intense physical effort or involving
frequent and repetitive movements), working in confined or restricted environments (as
movement may be more challenging), working at heights (tasks that require being on
platforms or ladders may be dangerous for those with balance problems or limited mobil-
ity) [10], high-responsibility jobs (since obesity may affect general health and the ability to
handle stress, potentially limiting one’s capacity to manage tasks with high emotional pres-
sure) [11], and jobs with specific uniform or dress requirements that may not comfortably
fit an individual with obesity [12].

It is important to note that laws prohibiting discrimination based on race, gender, age,
physical and/or socio-cultural differences, and disability also protect obese individuals
from workplace discrimination [13].

The European Court, drawing upon Directive 2000/78/EC concerning the prohibition
of discrimination on the grounds of disability, expressed, in judgment C-354/13 of 2014, that
obesity can constitute a genuine obstacle to the full performance of work duties [14]. The
Organization for Economic Co-operation and Development (OECD) has also emphasized
obesity as a factor that not only leads to productivity losses but also contributes significantly
to management costs [15]. Obesity and, more specifically, the nutritional status related to
or predisposing individuals to chronic diseases, is a problem that demands continuous
attention in both youth and adults [16]. To formulate and implement effective interventions
for the prevention and treatment of diseases associated with a high body mass index (BMI),
up-to-date quantitative global data are essential [17]. Despite advancements in clinical
and scientific knowledge, which have enhanced our understanding of the pathogenesis
of obesity and improved patient management, the prevalence of high BMI values has
continued to show an increasing trend in recent decades [18].

Sleep disorders are among the well-known sequelae that obese individuals may expe-
rience, a factor on which occupational medicine focuses its attention—particularly on how
sleep, circadian rhythms, and sleep disturbances affect workplace safety, general health,
and productivity [19]. Individuals with sleep disorders have a significantly higher risk of
cardiovascular diseases such as hypertension and cardiac and cerebral ischemic episodes,
with effects that may lead to or aggravate various neurological or psychiatric conditions,
including dementia, anxiety, depression, and post-traumatic stress disorder (PTSD) [20,21].
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In addition to metabolic comorbidities, certain specific work-related tasks seem to influence
the onset of pathologies associated with disruptions in the sleep–wake cycle [21–23] and
may also precisely favor the onset of obesity [24]. The pathogenetic mechanism appears
to be related to factors such as workplace organization and environment, along with con-
ditions that contribute to increased stress levels. Particularly noteworthy are occupations
that involve night shifts (requiring at least three hours of work between midnight and
5 a.m.) [25], which seem to negatively influence an individual’s functional adaptation to
the circadian rhythm and play a central role in the genesis of various pathologies [26].

Recognizing the interconnectedness of obesity and sleep disorders, the objective of this
study was to analyze the impact of these conditions on work productivity, both individually
and in their interrelation.

The prevalence of obesity and sleep disorders within the Italian workforce reflects
a broader global trend where sedentary lifestyles, unhealthy dietary patterns, and stress
significantly contribute to these health challenges [27]. Prior research has established links
between these conditions and workplace outcomes; however, studies predominantly focus
on their individual effects rather than their combined impact on work productivity. This gap
is particularly critical within the context of sustainability, where promoting occupational
health is key to long-term organizational performance [28]. Addressing these conditions
collectively can provide novel insights into strategies for improving workplace productivity
and reducing economic costs. This study explores these synergistic effects, emphasizing
the need for integrated interventions in workplace health promotion.

2. Materials and Methods
2.1. Sample

Data were collected from January 2023 to December 2023. Participation was volun-
tary, and all participants were informed about the purpose of the research, providing
informed consent prior to participation. To ensure privacy and anonymity, respondents
were instructed not to mention their name or company name.

The study was conducted using an anonymous questionnaire that participants filled
out while waiting for their mandatory health surveillance visit—periodic examinations
required for continued employment—which was carried out immediately after completing
the questionnaire at a private occupational medicine clinic located in Palermo. The subjects
were examined by physicians specialized in occupational medicine.

The companies, which were informed of the initiative and the purpose of the research,
actively participated by providing each worker, regardless of their participation in the
study, with a summary of the days of sick leave or holidays taken in the last six months.

The volunteers were employed individuals across occupational sectors with varying
physical and cognitive demands, including food service workers, drivers, video display
terminal operators, clerical workers, and factory workers. Given the focus of this study
on productivity loss influenced by physical and mental health, the sample primarily
targeted roles that involve physical effort and cognitive engagement. This criterion ensured
relevance to our research objectives. While generalization to sedentary occupations may
be limited, this targeted approach provides focused insights into high-risk job categories
where obesity and insomnia could have more pronounced effects.

The inclusion criteria for analyzing the questionnaires were current employment
status, legality of employment in terms of contract, and a contract duration of at least
one year.

Exclusion criteria were individuals not yet employed, individuals who declared not
having a regular contract, night workers, those with seasonal contracts (quarterly), subjects
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deemed fit for work with restrictions or prescriptions, individuals with alcohol or drug
abuse issues, and those attending preventive visits.

As the data were obtained in a completely anonymous manner, exclusively through a
self-administered questionnaire with informed consent given at the time of collection, the
study, in accordance with the World Health Organization’s provisions on scientific research,
did not require the approval of local ethics committees [29].

Out of the total number of completed questionnaires (n = 416), a sample of 397 subjects
was selected, belonging to different production activities, of both genders (female: 190;
male: 207), and aged between 27 and 64.

Nineteen questionnaires were excluded because they were incomplete or had un-
reliable data (e.g., identical answers to every question). Specifically, 12 questionnaires
reported weight-related data that deviated by at least 5 kg from the actual figure measured
during the visit and were found to be incomplete in all questions, while 7 questionnaires
contained correct anthropometric data but did not have all answers completed. All other
questionnaires had anthropometric data corresponding to those measured during the visit
and were complete in every part.

2.2. Tools

The questionnaires described below were provided in a single format divided into
three sections: anamnestic and socio-demographic data (including gender; age; height;
weight; and risk factors such as comorbidities/medications, smoking, and alcohol con-
sumption), questions on sleep disorders, and questions on work activity.

2.2.1. Nutritional Status/Obesity

To assess the nutritional status of the participants, the body mass index (BMI) was
calculated using the self-reported data from the anamnestic section of the questionnaire.
BMI was determined by dividing weight in kilograms by the square of height in meters.
This value categorizes individuals according to their body weight status as follows: severely
underweight (BMI < 16.5), underweight (BMI between 16.00 and 18.49), normal weight
(BMI between 18.5 and 24.99), overweight (BMI between 25.00 and 29.99), obesity class I
(BMI between 30.00 and 34.99), obesity class II (BMI between 35.00 and 39.99), and obesity
class III (BMI ≥ 40.00) [30].

2.2.2. Sleep Disorders

Among sleep disorders, insomnia was selected for analysis, as it is the most common
in the adult population and the most extensively studied in the literature.

For the assessment of sleep disorders, the Insomnia Severity Index (ISI) questionnaire
was utilized. The ISI combines diagnostic criteria for insomnia drawn from the Diagnostic
and Statistical Manual of Mental Disorders [31] and the International Classification of Diseases,
10th Edition [32] and includes considerations of the use of sleep-promoting products, both
prescribed and over-the-counter.

The ISI questionnaire [33], modified to reflect the past six months, was administered to
participants. This instrument assesses parameters such as the severity of insomnia problems,
difficulties with sleep maintenance and early morning awakenings, dissatisfaction with
sleep, interference of sleep difficulties with daily functioning, perception of sleep problems
by others, and distress caused by poor or unsatisfactory sleep. It consists of seven questions,
each with five response options scored from 0 (no problem) to 4 (very severe problem).

Based on the ISI responses, participants were categorized into four groups: No Clin-
ically Significant Insomnia (NCSI; scores 0–7), Subthreshold (mild) Insomnia (SI; scores
8–14), Moderate Clinical Insomnia (MCI; scores 15–21), and Severe Clinical Insomnia (SCI;
scores 22–28) [34].
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2.2.3. Work Productivity

To investigate the impact of illness on productivity, we employed the Work Produc-
tivity and Activity Impairment (WPAI) questionnaire [35], an instrument designed to
measure impairments in both paid and unpaid work. The WPAI assesses absenteeism,
presenteeism, and impairment in unpaid activities due to health problems over the past
seven days [36]. In alignment with methodologies adopted in other studies utilizing the
same questionnaire [37,38], the reference period was extended from ‘7 days’ to ‘6 months’
to broaden the assessment scope and account for ‘sickness absences’ reported by workers
attributable to the illnesses under examination. To ensure that this modification did not
compromise the validity of the questionnaire, control tests were conducted by comparing
the proportionality of the results [39].

The WPAI consists of six questions which, when the respondent is a wage earner
(question 1), enable the measurement of the number of work hours missed due to health
reasons (question 2), hours missed for other reasons (question 3), actual hours worked
(question 4), the extent to which health problems affected productivity while at work
(question 5), and impairment of activities of daily living (question 6).

To assist workers in accurately completing the questionnaire, the company provided a
conversion table to translate days into hours, which included values for weekly working
hours and total working hours over the past six months, along with the number of any days
of absence taken, distinguished between ‘sickness’ and ‘other reasons’. For respondents
who, due to various difficulties—often related to their level of education—completed the
questionnaire by indicating days instead of hours, the authors performed the conversion
into hours.

Based on the responses obtained from the questionnaire, we calculated several metrics
to estimate productivity losses, expressed as percentages. Higher values indicate a greater
percentage of time lost at work, reflecting lower productivity or reduced activity levels:

- Absenteeism: [Q2/(Q2 + Q4)] × 100;
- Presenteeism: Q5/10 × 100;
- Work productivity reduction: Q2/(Q2 + Q4) + [(1 − Q2/(Q2 + Q4)) × (Q5/10)] × 100;
- Impairment of activities of daily living: Q6/10 × 100

Furthermore, to gain a more comprehensive understanding of the extent of the prob-
lem, we took into account the number of sick days taken by the workers, as reported in the
relevant section of the questionnaire.

2.3. Data Analysis

Data analysis was performed using the GraphPad Prism 10.0 statistical software
package (GraphPad Company, San Diego, CA, USA).

A database was established containing the collected information, organized into the
following columns: subject number, gender, age, weight, height, BMI, ISI score, responses
to the WPAI questionnaire, number of sick days taken, absenteeism, presenteeism, reduced
work productivity, and impairment in activities of daily living (ADL).

Initially, simple linear regression models were employed, alternately using BMI and
ISI as independent variables and work productivity reduction (WPR) as the dependent
variable to analyze the impact of each variable on labor productivity. Furthermore, to assess
the degree of correlation between BMI, ISI, and WPR, Pearson correlation coefficients were
calculated. The same parameters were also analyzed with consideration of gender and age.

Subsequently, a multiple linear regression analysis was conducted to evaluate the joint
impact of BMI and ISI variables on WPR.
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To analyze differences in activity reduction among the various groups identified based
on BMI and ISI scores, a one-way repeated measures ANOVA was performed, followed by
Tukey’s post hoc test with an alpha level of 0.05.

Mutually exclusive groups were created based on body mass index and the presence
of insomnia. Specifically, the following reference ranges were considered:

• BMI > 30: obese subjects;
• BMI between 25.00 and 29.99: overweight subjects;
• BMI < 24.99: normal-weight subjects;
• ISI score ≥ 8: subjects with insomnia;
• ISI score ≤ 7: subjects without insomnia.

For each group, work productivity reduction was assessed for both genders combined
and separately for males and females.

3. Results
A total of 397 individuals participated in the study, comprising 207 males (M, 52.14%)

and 190 females (F, 47.86%). The mean age of the participants was 46.02 years (range:
27–64 years; standard deviation [SD]: 9.13). Other socio-demographic characteristics are
presented in Table 1.

Table 1. Socio-demographic characteristics of final study population.

Age Mean Age Min Max

45.5 27 64
Gender n %

Male (M) 207 52.14
Female (F) 190 47.85
Smoking Status

Smoker 212 53.40
Non-Smoker 185 46.59
Alcohol Consumption

Occasional Consumer 192 48.36
Non-Consumer 205 51.63
Comorbidities/Medications

Hypertension 107 26.95
Diabetes 106 26.70
Thyroid Disease 67 16.87
None 117 29.47
Occupation

Food Service Workers 65 16.37
Drivers 61 15.36
Video Screeners 60 15.11
Employees 75 18.89
Construction Workers 66 16.62
Farmers 70 17.63

The mean body mass index (BMI) was 25.25 (SD 2.95), with values ranging from 18.43
to 34.34. A total of 31 subjects had a BMI greater than 30, representing approximately
7.80% of the total sample; 179 participants (45.09%) had a BMI between 25 and 30; and
187 participants (47.10%) had a BMI of less than 25.

The mean Insomnia Severity Index (ISI) score was 5.19 (SD 5.04), with scores ranging
from 0 to 25; 103 subjects had an ISI score greater than 7.
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Analysis of the results obtained from the WPAI scores revealed that the entire sample
missed 13,939 h of work due to illness (males: 7755 h (55.53%); females: 6184 h (44.46%)),
representing 2.92% of the total working hours to be completed.

The average number of sick days taken was 4.69 days (range: 0–12.30 days; SD: 3.03),
with absenteeism representing 2.91% of total hours worked.

The calculated absenteeism rate over the last six months of employment was 2.98%.
The overall reduction in labor productivity for the entire sample was 1.74%. Detailed
comparisons of these variables between groups are presented in Table 2.

Table 2. Absenteeism rates and work productivity reduction in groups stratified by BMI and ISI-scores.

Group n Absenteeism % Work Productivity
Reduction %

Subjects with insomnia
(ISI score ≥ 8)

Obese 21 3.50 2.38
Overweight 58 2.80 1.64
Normal weight 24 3.09 1.71
Subjects without
insomnia (ISI Score ≤ 7)

Obese without insomnia 10 3.31 2.27
Overweight without
insomnia 121 2.81 1.67

Normal weight without
insomnia 163 3.04 1.70

3.1. Impact of BMI on Work Productivity Reduction

To specifically examine the impact of body mass index (BMI) on work productivity
reduction (WPR), a simple linear regression analysis was conducted. The analysis yielded
an R-squared value of 0.145, a BMI coefficient of 0.1288, and a p-value < 0.001, indicating
a statistically significant association between BMI and WPR. Furthermore, the Pearson
correlation coefficient between BMI and WPR was 0.38, with a highly significant p-value
(approximately 4.07 × 10−15), demonstrating a moderate positive correlation between the
two variables (Figure 1).
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Figure 2 shows a general trend indicating that higher BMI values are associated with
increased work productivity reduction (WPR), aligning with the findings from the linear
regression analysis and Pearson’s correlation calculation. Among males, the strongest
association is observed in overweight individuals, whereas in females, the relationship is
most pronounced among obese individuals.
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3.2. Impact of Sleep Disorders on Work Productivity Reduction

A simple linear regression analysis was performed to examine the relationship between
the ISI score (independent variable) and the reduction in labor productivity (dependent
variable). The analysis yielded an R-squared value of 0.058, with an ISI-score coefficient of
0.0448 and a statistically significant p-value (<0.001). Additionally, the Pearson correlation
coefficient between the ISI score and the reduction in labor productivity was calculated as
0.24, with a highly significant p-value (approximately 1.28 × 10−6). These results indicate a
moderate, statistically significant positive correlation between the two variables (Figure 3).

Sustainability 2025, 17, x FOR PEER REVIEW 9 of 17 
 

(A) (B) 

Figure 3. (A) Linear regression graph and (B) bar graph explaining the relationship between ISI 
score and WPR. 

The figure illustrates a general trend indicating that higher ISI values are associated 
with greater reductions in work productivity, aligning with the findings of the linear re-
gression analysis and Pearson’s correlation coefficient calculations. Notably, among 
males, the association is most pronounced in overweight individuals, whereas among fe-
males, the strongest relationship is observed in obese individuals. 

3.3. Impact of BMI and Sleep Disorders on Work Productivity Reduction 

To analyze the combined effect of body mass index (BMI) and ISI score on work 
productivity reduction, we conducted a multiple linear regression analysis, setting both 
BMI and ISI score as independent variables (predictors) and work productivity reduction 
as the dependent variable. 

This methodology allowed us to assess the impact of each independent variable on 
the dependent variable while controlling for the influence of the other predictors in the 
model. Additionally, we examined the coefficient of determination (R-squared) to evalu-
ate the extent to which the model explains the variance in work productivity reduction. 

The multiple linear regression analysis produced the following results: an R-squared 
value of 0.162, a BMI coefficient of 0.1147 (p-value < 0.001), and an ISI-score coefficient of 
0.0256 (p-value < 0.005) (Figure 4). 

 

 

Figure 4. BMI + ISI multiple linear regression graph on WPR and summary table. 
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and WPR.

The figure illustrates a general trend indicating that higher ISI values are associated
with greater reductions in work productivity, aligning with the findings of the linear
regression analysis and Pearson’s correlation coefficient calculations. Notably, among
males, the association is most pronounced in overweight individuals, whereas among
females, the strongest relationship is observed in obese individuals.
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3.3. Impact of BMI and Sleep Disorders on Work Productivity Reduction

To analyze the combined effect of body mass index (BMI) and ISI score on work
productivity reduction, we conducted a multiple linear regression analysis, setting both
BMI and ISI score as independent variables (predictors) and work productivity reduction
as the dependent variable.

This methodology allowed us to assess the impact of each independent variable on
the dependent variable while controlling for the influence of the other predictors in the
model. Additionally, we examined the coefficient of determination (R-squared) to evaluate
the extent to which the model explains the variance in work productivity reduction.

The multiple linear regression analysis produced the following results: an R-squared
value of 0.162, a BMI coefficient of 0.1147 (p-value < 0.001), and an ISI-score coefficient of
0.0256 (p-value < 0.005) (Figure 4).
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These results suggest that both body mass index (BMI) and ISI score have a significant
impact on work productivity reduction when considered together. Although BMI appears
to have a greater influence on WPR than ISI score, based on the coefficients in the model, we
recognize that the presented estimates are crude and not standardized (BMI is a continuous
index calculated as weight divided by height squared (kg/m2), with values generally
above 10 and ranging up to 40 or more, while ISI is a discrete scale based on a score
ranging from 0 to 28, dividing participants into categories such as mild, moderate, and
severe insomnia). Because the independent variables are measured on different scales,
direct comparisons should be interpreted with caution. We attempted to use standardized
coefficients (z-scores); however, the sample was too small to allow this.

3.4. Comparing BMI and Sleep Disorder Groups in Terms of Work Productivity Reduction
Using ANOVA

Considering the p-values of less than 0.001 for both the BMI groups and the ISI-
score groups, the interaction between the BMI groups and the ISI-score groups was also
significant (p-value = 0.014), indicating that the interaction between BMI and ISI-score
groups has a statistically significant effect on work productivity reduction.

The results of the one-way repeated measures ANOVA revealed significant differences
[F(11, 385) = 10.08; p < 0.0001] in work productivity reduction when comparing subjects
with different BMI and ISI-score categories. Specifically, Tukey’s post hoc test highlighted
a significant work productivity reduction in subjects with SCI compared to those with
NCSI, SI, and MCI (q = 5.431, p < 0.0079; q = 4.804, p < 0.0358; q = 5.271, p < 0.0118).
Additionally, there was a pronounced work productivity reduction among obese subjects
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with SCI compared to overweight subjects with SCI (q = 4.822, p < 0.0344) and compared to
obese subjects with MCI/SI/NCSI (Figure 5).
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Figure 5 presents a grouped bar graph illustrating the mean work productivity reduc-
tion across different BMI categories on the X axis, with each ISI-score group represented by
distinct bar colors. Each bar signifies the average work productivity reduction for a specific
BMI category, differentiated by the corresponding ISI-score group through color coding.

Statistical significance is indicated by asterisks: “*” for p < 0.05 (significant), “**” for
p < 0.01 (very significant), and “***” for p < 0.001 (extremely significant).

Furthermore, an ANOVA comparing the two genders (male and female) was con-
ducted, yielding a p-value of 0.0135 and an R-squared value of 0.153, indicating a statistically
significant difference in work productivity reduction between genders (Figure 6).

Sustainability 2025, 17, x FOR PEER REVIEW 11 of 17 
 

Furthermore, an ANOVA comparing the two genders (male and female) was con-
ducted, yielding a p-value of 0.0135 and an R-squared value of 0.153, indicating a statisti-
cally significant difference in work productivity reduction between genders (Figure 6). 

 

Figure 6. Differences in WPR by gender. Data are shown as SEM −0.2494 ± 0.1005; * p < 0.05. 

4. Discussion 
Obesity constitutes a significant health and economic burden in Italy. According to 

ISTAT data, approximately 10.37% of the Italian population is obese, and 32.53% is over-
weight [40]. These figures are particularly concerning in an era that emphasizes preven-
tion, healthy eating lifestyles, and regular physical activity [41]. 

Obesity and sleep disorders are critical risk factors that play a significant role both in 
the development of complex syndromes and in adversely affecting individuals’ daily lives 
[2]. 

As highlighted in the literature, the impact of body mass index (BMI) and insomnia 
on reduced work activity is multifaceted. Ćopić et al. (2020) investigated the effect of shift 
work on nutritional status and found that physical activity is strongly associated with 
lower BMI values. This indicates that lifestyle factors and regular physical activity can 
play a crucial role in managing BMI and mitigating its negative impact on work activity 
[42]. Conversely, Vitale et al. (2023) examined how shift work influences the onset of con-
ditions such as anxiety, depression, and sleep disorders. Their study did not find a signif-
icant correlation of BMI and insomnia with the reduction in work activity in nurses per-
forming shift work, suggesting that the relationship between BMI, insomnia, and work 
activity may be more complex and influenced by other factors such as the type of work 
and lifestyle [43]. 

In our study, focusing on workers and considering the primary disorders that may 
impair work activity, we sought to assess the relationship between reduced work produc-
tivity and two potential predictors: BMI and the insomnia severity index (ISI). Under-
standing these relationships is crucial, as they can inform interventions to improve work 
productivity, with potential benefits for both individual well-being and organizational 
performance. 

Our sample included various parameters, encompassing demographic, health, and 
productivity measures. Descriptive statistics provided insights into study population 
characteristics such as age distribution, BMI and insomnia prevalence, and a higher prev-
alence of reduced productivity in males compared to females. 

Regarding BMI, our data revealed a significant relationship between BMI and re-
duced work productivity. This finding indicates that overweight and obesity can have a 
direct impact on an individual’s ability to work, possibly due to associated illnesses that 
may affect concentration, energy levels, and workplace attendance. 

Research consistently shows that individuals with a higher BMI often face various 
health problems, such as cardiovascular disease, diabetes, and musculoskeletal issues 

Figure 6. Differences in WPR by gender. Data are shown as SEM −0.2494 ± 0.1005; * p < 0.05.

4. Discussion
Obesity constitutes a significant health and economic burden in Italy. According

to ISTAT data, approximately 10.37% of the Italian population is obese, and 32.53% is
overweight [40]. These figures are particularly concerning in an era that emphasizes
prevention, healthy eating lifestyles, and regular physical activity [41].
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Obesity and sleep disorders are critical risk factors that play a significant role both
in the development of complex syndromes and in adversely affecting individuals’ daily
lives [2].

As highlighted in the literature, the impact of body mass index (BMI) and insomnia
on reduced work activity is multifaceted. Ćopić et al. (2020) investigated the effect of
shift work on nutritional status and found that physical activity is strongly associated with
lower BMI values. This indicates that lifestyle factors and regular physical activity can play
a crucial role in managing BMI and mitigating its negative impact on work activity [42].
Conversely, Vitale et al. (2023) examined how shift work influences the onset of conditions
such as anxiety, depression, and sleep disorders. Their study did not find a significant
correlation of BMI and insomnia with the reduction in work activity in nurses performing
shift work, suggesting that the relationship between BMI, insomnia, and work activity may
be more complex and influenced by other factors such as the type of work and lifestyle [43].

In our study, focusing on workers and considering the primary disorders that may im-
pair work activity, we sought to assess the relationship between reduced work productivity
and two potential predictors: BMI and the insomnia severity index (ISI). Understanding
these relationships is crucial, as they can inform interventions to improve work productivity,
with potential benefits for both individual well-being and organizational performance.

Our sample included various parameters, encompassing demographic, health, and
productivity measures. Descriptive statistics provided insights into study population char-
acteristics such as age distribution, BMI and insomnia prevalence, and a higher prevalence
of reduced productivity in males compared to females.

Regarding BMI, our data revealed a significant relationship between BMI and reduced
work productivity. This finding indicates that overweight and obesity can have a direct
impact on an individual’s ability to work, possibly due to associated illnesses that may
affect concentration, energy levels, and workplace attendance.

Research consistently shows that individuals with a higher BMI often face various
health problems, such as cardiovascular disease, diabetes, and musculoskeletal issues [44].
These health conditions can directly impair an individual’s ability to perform work tasks,
particularly those requiring physical activity. Additionally, the presence of chronic diseases
associated with obesity can lead to increased absenteeism due to medical appointments,
treatments, and hospitalizations [45].

Beyond physical health, obesity is linked to negative mental health outcomes, includ-
ing depression and anxiety [46]. These mental health conditions can further reduce work
productivity by impairing concentration, motivation, and cognitive functions. Mental
health problems can lead to presenteeism, where employees are physically present at work
but are significantly less productive due to their condition.

Similarly, in our study, a reduction in work productivity was found in subjects with
a high degree of insomnia, with a directly proportional correlation between the ISI score
and work productivity reduction. Insomnia—characterized by difficulty falling asleep or
staying asleep or experiencing non-restorative sleep—affects a significant portion of the
working population. The ISI score, a clinical assessment tool, measures the nature, severity,
and impact of insomnia. The relationship between insomnia, as measured by the ISI score,
and work productivity is complex, involving direct and indirect pathways through physical
and mental health, cognitive function, and broader socioeconomic implications.

Insomnia directly affects cognitive functions critical for work performance, including
attention, concentration, decision making, and memory [47] and can be exacerbated by
substance abuse such as alcoholism [48]. Individuals with a high ISI score often experi-
ence daytime fatigue, decreased alertness, and impaired executive functions, leading to
errors, reduced efficiency, and the possibility of workplace accidents. The direct impact of
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insufficient sleep on cognitive and physical abilities can significantly hinder an individual’s
productivity and overall work performance. Furthermore, separate analyses by gender
showed that the ISI score has a much stronger effect on females than BMI, which has a
homogeneous impact on both sexes. This suggests that intervention strategies need to be
tailored according to gender to effectively address sleep-related problems.

There is also a strong bidirectional relationship between insomnia and mental health
disorders, particularly anxiety and depression [49]. These mental health problems can
exacerbate the effects of insomnia on work productivity, leading to disrupted sleep cycles
and deteriorating mental health. Individuals with high ISI scores and concomitant mental
health problems are at increased risk of presenteeism, absenteeism, and job dissatisfaction.

Regarding the joint effect of BMI and ISI on the reduction in labor productivity, the
analyses conducted in our study yielded statistically significant results. Both BMI and ISI
scores demonstrated a synergistic impact on the reduction in labor productivity in our
sample. The synergistic impact of BMI and insomnia on reduced work productivity is
an emerging area of interest in occupational health research. This dual-factor approach
recognizes that the interaction between physical and mental health factors, represented by
BMI and insomnia, respectively, can exacerbate effects on an individual’s work performance
beyond what might be expected from each factor in isolation.

Future studies employing standardized coefficients will be needed to draw more
definitive conclusions about the relative impact of BMI and ISI on productivity. Further-
more, given the relatively low R-squared value, it is plausible to infer that other variables
not included in the model may also influence work productivity reduction.

When insomnia is simultaneously present, poor sleep quality and reduced sleep
duration can exacerbate comorbidities, introducing additional cognitive and psycholog-
ical burdens such as impaired memory, decreased concentration, and increased risk of
depression and anxiety [50].

The economic implications of both the individual and combined impacts of BMI and
insomnia on labor productivity are significant. Studies have shown that the costs associated
with obesity and sleep disorders in the workplace amount to billions of dollars per year
due to healthcare expenses, lost workdays, and decreased productivity [51]. Organizations
face not only the direct costs of these health problems but also indirect costs associated with
employee turnover, decreased morale, and the need for workplace adjustments or changes.

Among workplace health protection and prevention programs that can be imple-
mented for the prevention and management of obesity, valuable examples can be drawn
from interventions promoted in studies conducted by Malaeb et al. (2019), which included
low-energy physical activity to improve nutritional status [52], or from interventions men-
tioned in the review by Brierley et al. (2019), aimed at identifying behaviors that can
modulate cardiometabolic risk [53].

For the treatment of sleep disorders, non-pharmacological interventions are desirable
due to the incompatibility of some work activities with pharmacological treatments. These
interventions are among those established in the Workplace Health Promotion Programs
of the Centers for Disease Control and Prevention. These initiatives target workplace
health through a comprehensive and holistic strategy, incorporating components such as
programs, policies, environmental support, benefits, and engagement with the broader
community, all aimed at fulfilling the health and safety needs of every employee. Workplace
health programs also incorporate strategies to improve sleep and reduce fatigue among
employees. Such interventions could include offering workers access to tools that assess
their sleep and provide targeted advice based on their results; adjusting room brightness
to maximize alertness and minimize negative effects on subsequent sleep quality; and
regulating temperature to avoid excessive warmth, which is not conducive to sleep [54,55].
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As reported in recent studies, in order to fully achieve the concept of sustainable
work, it is important that there are initiatives to promote physical and psychological job
well-being in order to achieve suitable job satisfaction, with the establishment of trust
between workers and employers reflected in improved productivity [56]

Finally, it should be considered that although both BMI and ISI scores play significant
roles in determining work productivity reduction, other factors may also be critical. Further
research and analysis, possibly with models that include additional variables, could provide
a more comprehensive understanding of this phenomenon.

5. Conclusions
The findings of this study underscore the significant impact of obesity and insomnia,

both independently and synergistically, on workplace productivity. These results highlight
the need for integrated workplace interventions to concurrently address physical and
mental health concerns. By incorporating nutritional counseling, physical activity programs,
and cognitive behavioral therapies for insomnia, organizations can effectively reduce
productivity losses and improve employee well-being.

This necessity extends to the combined role of BMI and insomnia, underscoring
the need to implement comprehensive wellness programs and to support research on
effective interventions. Only through such integrated efforts can the negative effects of
these factors on productivity be mitigated, thereby enhancing both individual well-being
and organizational performance.

Therefore, effective intervention strategies must address both weight management
and sleep health to mitigate the individual and combined impacts of BMI and insomnia
on work productivity. Workplace wellness programs that incorporate components such
as nutritional counseling, initiatives to promote physical activity, cognitive behavioral
therapy for insomnia (which is an effective tool for improving sleep parameters, particularly
beneficial when tailored to the needs of individuals with high BMI), sleep hygiene education,
and stress management can be especially helpful.

Future research should aim to further elucidate the mechanisms underlying the impact
of BMI and insomnia on labor productivity. Longitudinal studies are needed to assess the
long-term effects of adopted health interventions on productivity outcomes. Furthermore,
exploring personalized intervention strategies that take into account individual differences
in the response to treatment of obesity and insomnia could lead to even more effective
management approaches.

6. Limitations of the Study
However, our study has several limitations. First, the sample consisted exclusively

of workers from companies in Sicily who voluntarily participated in the survey, which
limits the generalizability of the findings. Although the questionnaire was structured using
validated scales, it relies on self-reported data (self-assessment), which may introduce bias
related to participant preferences and the method used [55]. Employing numerical data,
such as the number of health services provided, the ratio of employees, shift hours, and so
forth, could potentially reduce this bias.
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