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Abstract
Background Obesity is a multifactorial condition and a major risk factor associated with several non-
communicable diseases, such as cardiovascular disease, and with a higher risk of premature death and
disability. Sex-speci�c factors have key roles and must be taken into consideration in studying occupational
factors associated with the risk of obesity. The aim of this study was to investigate gender differences in body
mass index (BMI) in a large cohort representative of Italian workers and, correlating this index with several
demographic and occupational variables, to verify sex- and work-dependent differences in the risk of obesity.

Methods We utilized data from INSuLa, a cross-sectional, nationally representative survey of the Italian worker
population conducted in 2013 by the Italian Workers’ Compensation Authority to investigate health and safety
at work. Analyses were run on a sample of 8,000 Italian workers, aged from 16 to 64 years. Logistic regression
models were employed to assess gender differences in the relation between occupational characteristics and
BMI. We adjusted for age, education, variables related to health protection at work, and chronic conditions and
diseases.

Results There were several signi�cant differences in the BMI between males and females, linked to some
occupational factors. For instance, female shift workers were 1.32 times (95% CI 1.11-1.57) more likely to be
overweight or obese than normal-weight workers, and this association was maintained when controlling for
confounders. The likelihood of overweight or obesity among women who worked 1-2 night shifts per week
was signi�cantly higher – 1.5-1.6 times – than those on day shifts.

Conclusions Gender-speci�c differences in occupational factors associated with the risk of obesity are useful
with a view to characterizing this risk and helping identify workplace-targeted intervention strategies.

Background
The World Health Organization (WHO) de�nes obesity as a condition of “abnormal or excessive fat
accumulation in adipose tissue to the extent that health may be impaired” (1, 2). This is a complicated,
multifactorial condition that should be considered a disease in its own right but it is also a major risk factor
associated with several non-communicable diseases and with a higher risk of premature death and disability
(2, 3-9). In recent decades the prevalence of obesity (and overweight) has steadily grown at an alarming rate,
so that nowadays we are openly talking about a pandemic of obesity (4, 10, 11). The most recent estimates
provided by the WHO Global Health Observatory indicate that nearly two billion adults worldwide are
overweight and more than half a billion of these are obese (12). The global prevalence of obesity is higher in
women than men in all continents, in both developed and developing countries (13-15).

In Italy the prevalence of obesity is 20% for both sexes, and the percentages of overweight subjects are 65% in
men and 52% in women (16). Although the current prevalence of obesity in Italy is in fact somewhat lower
than in many other countries, in the last 40 years the obese population has constantly risen from
approximately 7% in the 1970s to the current 20% (16).  Obviously, this has signi�cant consequences both in
terms of health and economic burden, since the reduction in life expectancy attributable to overweight is 2.7
years and obesity/overweight accounts for 9% of national health costs (16). In addition, the labor market is
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signi�cantly affected by the negative effects of obesity and the reduction in the workforce due to this
condition amounts to 571,000 full-time workers per year (16).

The pathogenesis of obesity is substantially correlated to a long-term energy imbalance between too many
calories consumed and too few calories expended, that can result from a combination of over-eating, scant
energy expenditure, and physical inactivity (17). Each of these parameters is strongly in�uenced by a myriad
of demographic, social, cultural and occupational factors (14, 17). Many such variables probably concur in
increasing obesity in women and some crucial aspects of metabolic homeostasis may affect the onset of
obesity in a substantially different manner in the two sexes, since they are regulated differently in males and
females (13). Fundamental sex differences include distribution and mobilization of adipose tissue storage,
different insulin sensitivity and lipoprotein pro�les, and effects of gonadal hormones (18, 19). Therefore sex-
speci�c biological factors play a key role in the etiopathogenesis and must be taken into consideration when
studying occupational factors associated with the risk of obesity.

Clearly individual physiology and behavior can also be affected by socio-cultural and environmental
determinants (14). In other words, certain sex-speci�c factors predispose to obesity, which in turn may develop
into speci�c obesogenic settings. All this information gives a fairly accurate picture of the incredible
complexity of the possible causal factors and their interplays behind obesity.

Workplaces should be considered in all respects potential obesogenic environments since they can directly
affect weight-related behaviors and the lifestyles of workers while at the same time exposing them to
occupational risk factors that can have a signi�cant impact on the physiology of the human body (20-23). For
example, scienti�c progress and technological innovation have greatly in�uenced the labor  market, leading to
increased levels of computerization, automation and mechanization (21, 24, 25). These changes have
modi�ed the types of task in which workers are involved, reducing strenuous heavy work while increasing
sedentary jobs (26-28). This trend is likely to be con�rmed (and may possibly even increase) in coming years
by the so-called “fourth industrial revolution” or Industry 4.0 (29). One must also bear in mind that adults of
working age spend as much as 50% of their days (for approximately 40 hours per week) in the workplace (30,
31). Therefore, considering that most workers eat at least one of their daily meals at work, the quality of food
or the time and facilities for meals that companies offer contribute substantially to the daily energy balance,
also considering that spending most of one’s waking hours at work inevitably reduces the possibility of
engaging in physical activity (30).

It is not surprising therefore that different research groups have investigated the prevalence of overweight and
obesity among several occupational groups and sectors in representative samples of the working population,
mainly employing the body mass index (BMI). This is a simple, widely used index calculated using a person’s
weight and height that classi�es underweight, overweight and obesity in adults. It is one of the most helpful
tools for establishing the prevalence of obesity in a population (2). For example, Caban et al. (32), using the
BMI in 603,139 United States workers belonging to 41 occupational groups, reported higher obesity rates in
workers employed as motor vehicle operators, police or �re�ghters and other protective service workers. A
similar study, in an Australian worker population (25,900 people), showed higher percentages of obesity in
advanced clerical, intermediate production and transport workers and laborers (30).  Comparable �ndings
indicating high BMI and obesity prevalence especially in transportation, commercial and protective services,
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health care support, welfare work and retail, wholesale trade and o�ce workers, were reported by Proper and
Hildebrand (31) and Birdsey and Sussel (20) in Dutch and US workers.

Other studies have looked further into this topic, seeking correlations between the obesity prevalence and
some speci�c occupational factors or work organization characteristics. Associations were found with
working hours, shift work, hostile work environment, sedentary work and low physical demand, company size
(21, 22, 33-39).

Some of these studies also showed gender divergence in the effects of work-related factors on obesity but in
most cases these results were not thoroughly analysed or discussed, and in fact several authors agree on the
need for more in-depth studies to clarify the causes of the weight disparity between male and female workers
(20, 30).

This is an important and timely topic especially considering the growing participation of women in the labor
force and the fact that female workers are increasingly entering previously male-dominated professions and
occupations (21). Therefore the present study investigated the BMI in a large cohort representative of Italian
workers, correlating this index with several demographic and work-related variables to verify the presence of
gender differences in the risk of obesity. The potential effects of some work-related variables in people with
weight over the normal range were investigated: these include the business sector, occupational position, type
of contract, shift work, night work, working hours and the size of the �rm. The purpose of the study is to
investigate whether the risk of overweight could be a consequence of exposure to certain occupational or
work-related factors, accounting for the differences in male and female workers, by controlling for some socio-
demographic determinants.

Methods
Study population and survey procedure

This study was based on data from INSuLa, a cross-sectional nationally representative survey of the Italian
workers population conducted in 2013 by the Italian Workers’ Compensation Authority (INAIL) to investigate
the health and safety at work. INSuLa counts a sample of 8,000 Italian workers that are representative of the
entire national workforce aged from 16 to 64 years according to the sampling strati�cation criteria applied.
Sampling was done starting from the national workforce identi�ed by the 2012 national Labour Force Survey
(excluding self-employed, military and civil protection personnel). This survey provided information to depict
the country as a whole and stratify the sample based on region, workers’ sex and age, type of contract,
occupational level and occupational sector, thanks to the collaboration of the Italian Institute for Statistics
(ISTAT).

The INSuLa survey was conducted in the period from July to December 2013 and data were collected through
structured interviews, using the Computer-assisted telephone interviewing (CATI) method, by trained
interviewers from TNS Italia. A random procedure was applied to contact eligible persons by telephone
(mobile and landline) and participants were selected proportionally based on the sampling strategy to match
the sample characteristics.
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The standardized questionnaire for the interviews was based on a literature review and benchmarking
analysis of the main European surveys in the �eld. It includes several questions to investigate the main
aspects linked to health and safety at work in terms of working conditions, risk exposure and perceptions,
health status and outcomes, management and prevention, occupational health and safety professionals and
legal aspects. We used the main demographic and occupational variables traditionally linked to the BMI, and
self-reported height and weight for computing the BMI.  

Demographic variables and health-related characteristics

Information collected by the participants included sex, age in years and education (lower and middle school,
high school, university graduate and post-graduate). Some information related to health were collected, asking
the participants whether they had any diseases and/or chronic conditions generally linked to overweight, such
as musculoskeletal, respiratory, gastrointestinal, cardiovascular diseases and insomnia. Participants were
also asked to report their height in cm and weight in kg, from which their BMI was calculated as weight in
kilograms divided by the square of the height in metres (kg/m2). Since we were interested in analysing the
potential effects of some work-related variables in people with weight over the normal range according to the
WHO[1], we set the cut-off for overweight as BMI ≥ 25.0 kg/m2. Descriptive statistics for mean BMI (+/- SD)
and prevalence of population overweight (BMI ≥25 kg/m2) or obesity (BMI ≥30 kg/m2) were tabulated by all
the demographic and occupational variables included in the study and divided for sex. Logistic regression
models were carried out to assess associations between occupational characteristics and BMI. 

Work-related variables

Some occupational characteristics reported by the participants were included in this study to investigate
possible effects on BMI. The occupational sector was based on the nine categories from the National
industrial classi�cation of all economic activities (ATECO), the occupational position (top and middle
manager, white collar, blue collar, apprentice or other), the type of contract (permanent, �xed-term or
temporary), shift work (yes/no), night work (none, 1 to 2 times a week, more than 2 times a week), working
hours (usual number of hours worked per week in the last 6 months); the size of the �rm (4 categories 1 to 9
employees, 10-49 employees, 50-249 employees and more than 250 employees). We also included some
information related to health and safety protection at work such as being included in health surveillance
(yes/no), exposure to Video Display Terminals (VDT; yes/no) and work-related stress risk (yes/no). These work
risks were included on account of the recognized link to the risk of overweight and obesity. Exposure to VDT
was included as an indicator of sedentary work related both to musculoskeletal discomfort and the increased
likelihood of sedentary behavior and reduced physical activity.      

Statistical analysis

Although the distribution of the participants was almost balanced, weighting was applied in data analysis to
reach the exact proportions and re�ect the population at the time of the survey, taking into account the
probability of being sampled and the differences in responses. BMI was computed by dividing weight in
kilograms by height in meters squared. Descriptive statistics for mean BMI (SD) and the prevalences of
overweight (BMI ≥25 kg/m2) and obesity (BMI ≥30 kg/m2) were tabulated in relation to all the demographic
and occupational variables, separately by sex.
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Differences in BMI by occupation type were investigated by logistic regressions using BMI as dichotomous
variable, taking overweight (BMI ≥25.0 kg/m2) as cut-off. To depict all the occupational characteristics that
can be involved in BMI differences, we modelled the differences by simple regressions adjusted for age,
education, variables related to health and safety protection at work (health surveillance, risk to VDT, and work-
related stress risk) and chronic conditions and diseases. Analyses were strati�ed by sex. Occupational
characteristics were entered as dummy variables and each category with the lowest mean BMI, separately for
men and women, was designated  the reference in all cases for ease of comparability.

Analysis was conducted in six steps: Model 1 not adjusted, Model 2 adjusted for age, Model 3 adjusted for
age and education, Model 4 adjusted for age and education, exposure to VDT and health surveillance, Model 5
adjusted for age and education, exposure to VDT, health surveillance and exposure to work-related stress risk,
Model 6 adjusted for age and education, exposure to VDT, health surveillance, exposure to work-related stress
risk and diseases and chronic conditions. The p values were considered signi�cant at p<0.05 with 95%
con�dence interval (CI). To check residuals and verify the presence of outliers, we ran common tests in logistic
regressions, namely the Hosmer-Lemeshow test and the casewise listing of residuals. Each model run showed
good �t and a small number of outliers (less than 5%). All analyses were done using the IBM SPSS Statistics
version 21.

 

[1] http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-
index-bmi   ???

Results
Table 1 summarizes the sample, presenting the means for continuous variable and showing the percentages
for categorical variables of socio-demographic and occupational features in relation to the BMI. Descriptives
related to the BMI were compared by sex. The mean age of respondents was 42.7 (±9.9) years, 53.8% were
men, and 49.3% had a high school education. As regard occupational characteristics, 23.2% of the sample
was employed in manufacturing/industry, followed by 17.7% in commerce, 14.9% in education and public
administration and 11.7% in other sectors. As regards the position held, 46.8% of respondents were blue
collars, 41% white collars, 8.9% top/middle managers; almost 85% of the sample had a permanent contract.
Thirty-three percent of respondents were shift workers; 5.2% had worked 1 to 2 night shifts during the last
week of work, and only 3.3% had worked more than two night shifts. Sixty-three percent of the sample had
worked between 35 and 40 hours per week in the six months preceding the survey; almost 38% worked in
companies with ≥250 employees.

With regard to health and safety protection at work, 67.8% of the respondents received health surveillance
because of exposure to a risk for health and safety at work; 90.1% reported exposure to VDT, and 55.4%
exposure to work-related stress risks (sociodemographic and occupational characteristics of the sample are
reported as supplemental materials).

Table 1 shows the descriptive statistics for BMI and prevalence of overweight and obesity by socio-
demographic, occupational and health-related characteristics. First, the mean BMI of the Italian workers was

http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
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25.1 kg/m2 with 38.1% overweight and 8.6% obese (data not shown in Table 1). Men had a signi�cantly
higher mean BMI (26.4 kg/m2) than women (23.6 kg/m2) and values rose with age for both sexes. As regards
education, both males and females presented a gradient, with mean BMI rising from the low to the high levels
of education.  

As regards the occupational sector, the BMI of male workers exceeded the normal range in all sectors, with
highst levels in healthcare (27.1 kg/m2; 56.2% overweight and 16.0% obesity). Females working in agriculture
had the highest BMI (25.0 kg/m2; prevalence of overweight: 36.4%).

There was a gradient from top/middle management to blue collar positions for both sexes, the latter having
the highest mean BMI (26.5 men and 24.1 kg/m2 women). However, a signi�cant difference was found only
for women. Female shift workers had signi�cantly higher BMI, while there were signi�cant differences for
working hours among men. No signi�cant differences were found for the type of contract, night shift or size of
the �rm.
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Table 1. Weight status by socio-demographic, occupational and health-related characteristics, 

among men and women in a representative sample of 8,000 Italian workers

  Males Females

 No. Mean BMI

(sd)

Overweight Obese No. Mean

BMI

(sd)

Overweight Obese

(%) (%) (%) (%)

Age group

16-24 243 25.4 (3.8) a 38.3 5.8 182 22.3

(3.4) a

18.1 1.6

25-34 897 25.8

(2.9) ab

48.6 7.6 752 23.0

(3.9) b

20.9 3.9

35-44 1,328 26.3

(3.2) bc

51.2 10.0 1,163 23.3

(3.8) bc

19.0 5.9

45-54 1,256 26.7 (3.3) c 52.5 12.7 1,105 24.0

(4.0) cd

23.9 8.1

55-64 581 27.2 (3.8) d 59.7 15.0 493 24.5

(3.7) d

31.0 6.9

Education

Lower or middle school  1,558 26.7 (3.3) c 55.1 12.5 904 24.4

(4.1) c

29.2 8.5

High school  2,039 26.3 (3.3) b 50.6 10.6 889 23.4

(3.8) b

19.7 3.5

University graduate and post-

graduate

648 25.8 (2.9) a 47.1 4.7 3,647 22.9

(3.4) a

22.6 6.1

Occupational sector

Agriculture, fishing, and hunting 131 26.5

(3.1) ab

52.7 12.2 55 25.0

(4.4) b

36.4 7.3

Manufacturing/Primary

industry/Mining/ Utilities

1,356 26.4 (3.3) ab 50.7 11.2 500 23.3

(3.6) a

20.0 5.4

Construction 409 26.3 (2.9) ab 54.1 9.0 35 23.1

(3.9) a

8.6 8.6

Wholesale and retail trade/

Automotive and motorcycle repair/

695 26.2 (3.3) a 49.2 9.4 719 23.5

(4.5) a

23.4 5.7
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 Accommodation and food services

Transportation and warehousing /

Information and communication

477 26.3 (3.3) ab 51.4 10.5 157 23.7

(3.9) ab

21.7 7.0

Professional, financial and business

services

421 26.1 (3.1) a 50.8 9.0 516 23.2

(3.6) a

19.8 4.8

Healthcare and social assistance 194 27.1 (4.7) b 56.2 16.0 505 23.8

(3.9) ab

21.8 8.5

Education services/ Public

administration, social security

463 26.6 (3.3) ab 52.3 12.1 731 23.6

(3.6) ab

22.3 5.6

Other public and personal services 159 26.3 (2.9) ab 54.1 10.7 479 23.9

(3.7) ab

26.7 6.3

Occupational position

Top and middle manager 430 26.1 (3.3) 50.2 8.1 284 23.2

(3.2) a

22.2 3.9

White collar 1,342 26.3 (3.4) 51.4 10.3 1,936 23.3

(3.6) a

20.2 5.0

Blue collar 2,406 26.5 (3.3) 52.1 11.5 1,339 24.1

(4.3) b

25.5 8.0

Apprentice or other type of

employment

127 26.1 (3.5) 44.1 11.0 138 23.5

(3.8) ab

23.9 7.2

Type of contract

Permanent  3,683 26.4 (3.2) 52.8 10.8 3,061 23.6

(3.9)

21.3 6.5

Temporary  597 26.2 (3.8) 43.9 10.4 611 23.5

(3.6)

28.2 3.8

Shift work

Yes 1,397 26.5 (3.4) 51.4 11.7 1,278 23.8

(4.1) f

24.6 7.7

No 2,908 26.3 (3.3) 51.5 10.3 2,418 23.5

(3.8) f

21.3 5.2

Night shifts

Never 3,837 26.3 (3.2) 51.0 10.6 3,486 23.5

(3.9)

22.1 5.9
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1 to 2 times/wk 267 26.7 (4.1) 58.4 10.5 145 24.3

(4.5)

24.1 10.3

>2 times/wk 200 26.9 (3.6) 51.5 13.5 64 24.1

(3.4)

35.9 3.1

Working hours

1 -34 h/wk 454 26.7 (3.7) b 50 13.0 1,405 23.5

(3.7)

22.5 5.3

35 - 40 h/wk 3,024 26.4 (3.3)

ab

51.8 10.7 2,013 23.7

(4.0)

22.0 6.9

41 - 48 h/wk 492 26.3 (3.1)

ab

52.4 10.6 184 23.2

(3.5)

26.1 3.3

49 -54 h/wk 202 25.9 (2.7) a 49.5 6.4 59 23.2

(3.5)

25.9 1.7

>=55h h/wk 134 26.3 (3.2)

ab

47.8 11.9 34 23.8

(4.5)

17.6 8.8

Firm size  (no. of employees)

1-9 651 26.2 (3.3) 47.3 10.8 665 23.2

(3.7)

23.3 4.4

10-49 887 26.2 (3.0) 54.0 8.8 727 23.6

(3.8)

22.1 5.8

50-249 892 26.4 (3.4) 51.8 11.3 796 23.9

(3.9)

25.4 7.0

≥ 250 1,706 26.5 (3.2) 52.8 11.6 1,313 23.5

(3.8)

20.9 6.7

Health surveillance

Yes 3,201 26.4 (3.3) 52.5 11.0 2,219 23.6

(3.9) f

21.9 6.9

No 322 26.5 (3.9) 45.3 12.7 408 23.2

(4.0) f

19.6 4.9

Exposure to work-related stress risk

No 2,514 26.3 (3.3) 51.4 10.6 1,922 23.5

(3.7)

22.6 5.6

Yes 1,792 26.4 (3.3) 51.6 11.0 1,774 23.6 22.3 6,6
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(4.0)

Exposure to VDT

Yes 473 26.4 (3.5) 55.2 10,4 319 23.1

(3.6) f

17.2 4,7

No 3,832 26.4 (3.3) 51.0 10,8 3,376 23.6

(3.9) f

22.9 6,2

Musculoskeletal diseases

No 1,567 25.9 (2.9) g 47.5 8.2 986 23.0

(3.7) g

18.7 3.3

Yes 2,734 26.6 (3.5) g 53.7 12.2 2,705 23.8

(3.9) g

23.8 7.1

Respiratory diseases

No 4,038 26.3 (3.3) g 51.5 10.2 3,347 23.5

(3.8) g

22.6 5.3

Yes  266 27.4 (4.1) g 51.1 19.2 344 24.4

(4.4) g

20.6 13.7

Gastrointestinal diseases

No 3,414 26.4 (3.2) 52.3 10.6 2,604 23.5

(3.8)

22.8 5.8

Yes 887 26.4 (3.8) 48.6 11.3 1,084 23.6

(4.1)

21.6 6.5

Cardiovascular diseases

No 4,012 26.2 (3.2) g 50.9 9.9 3,409 23.4

(3.8) g

21.9 5.5

Yes 292 28.1 (4.2) g 58.6 22.6 280 25.2

(4.6) g

29.3 13.2

Insomnia

No 3,373 26.3 (3.1) g 51.5 10.2 2,611 23.5

(3.9)

22.4 5.8

Yes 932 26.6 (4.0) g 51.3 12.9 1,080 23.7

(3.9)

22.5 6.7

Note: mean BMI for men is 26.4 (3.3); mean BMI for women 23.6 (3.9) (p<0.05). a, b, c, d Tukey's 

honestly significant difference test; e video display terminal; f p<0.05; g p<0.01 
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Findings of the multivariate logistic regression modelling are set out from Tables 2-5. The most signi�cant
�ndings are presented here. 

Men working in the healthcare sector had a signi�cantly larger Odds Ratio (OR 1.56, 95% CI 1.02-2.37) of
being overweight or obese, but this lost signi�cance after adjusting for confounders. Women working in
agriculture or in other public and personal services were signi�cantly associated with higher odds (4.4 and 2.8,
respectively) of being overweight or obese, in both unadjusted and adjusted models. Adjustment for age and
education (Model 3) raised the odds in transportation and healthcare (Table 2).

Male workers with permanent work contracts (Table 3) had a signi�cantly higher likelihood of overweight or
obesity (OR 1.52, 95% CI 1.23-1.88) than those with temporary contracts (Model 1), but the model was no
longer signi�cant after adjusting for age and education. A signi�cant difference was seen again by adjusting
for exposure to VDT and health surveillance (Model 4). However, women with permanent contracts were
signi�cantly associated with lower odds of overweight or obesity than those with temporary contracts, after
adjusting for confounders.

Shift work gave interesting �ndings (Table 4). After adjusting for age, male shift workers had a signi�cant
difference - 1.25 times (95% CI 1.06-1.46) -  in the likelihood of being overweight or obese. This association
disappeared when including exposure to work-related stress risk and chronic conditions as confounders.
There was a negative association with overweight or obesity also among female shift workers. In particular,
These women were 1.32 times (95% CI 1.11-1.57) more likely to be overweight or obese than day workers, and
the association remained when controlling for confounders.

Focusing on night shifts (Table 5), the likelihood of overweight or obesity was 1.5-1.6 times higher among
women who worked 1-2 night shifts per week compared to day shifts.

No signi�cant associations with overweight or obesity were found for occupational position, working hours
and size of the �rm.
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Table 2. Logistic regression analyses for overweight/obesity by occupational sector, for men and 

women in a representative sample of 8,000 Italian workers

Occupational sector Model 1 a Model 2 b Model 3 c Model 4 d  Model 5 e Model 6 f

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Males

Professional, financial

and business services

Ref Ref Ref Ref Ref Ref

Agriculture, fishing,

and hunting

1.26 (0.77-

2.07)

1.27 (0.77-

2.09)

1.11 (0.67-

1.84)

1.11 (0.67-

1.84)

1.11 (0.67-

1.84)

1.10 (0.66-

1.84)

Manufacturing/Primary

industry/Mining/

Utilities

1.11 (0.85-

1.45)

1.11 (0.85-

1.47)

0.92 (0.70-

1.23)

0.92 (0.69-

1.23)

0.92 (0.69-

1.23)

0.92 (0.69-

1.23)

Construction 1.26 (0.90-

1.76)

1.39 (0.98-

1.95)

1.11 (0.78-

1.57)

1.10 (0.77-

1.58)

1.11 (0.77-

1.58)

1.10 (0.77-

1.58)

Wholesale and retail

trade/Automotive and

motorcycle

repair/Accommodation

and food services

1.13 (0.83-

1.54)

1.24 (0.91-

1.69)

1.03 (0.75-

1.42)

1.03 (0.74-

1.42)

1.03 (0.74-

1.42)

1.04 (0.75-

1.44)

Transportation and

warehousing/

Information and

communication

0.94 (0.68-

1.30)

0.91 (0.66-

1.26)

0.81 (0.58-

1.13)

0.81 (0.58-

1.13)

0.80 (0.57-

1.12)

0.81 (0.58-

1.14)

Healthcare and social

assistance

1.56

g

(1.02-

2.37)

1.35 (0.88-

2.08)

1.50 (0.97-

2.30)

1.49 (0.96-

2.31)

1.46 (0.94-

2.26)

1.45 (0.93-

2.26)

Education

services/Public

administration, social

security

1.20 (0.85-

1.70)

0.96 (0.67-

1.37)

0.98 (0.69-

1.40)

0.98 (0.68-

1.40)

0.98 (0.68-

1.40)

0.95 (0.66-

1.36)

Other public and

personal services

1.05 (0.66-

1.67)

1.14 (0.71-

1.82)

1.05 (0.65-

1.68)

1.04 (0.65-

1.68)

1.04 (0.65-

1.67)

1.04 (0.65-

1.67)

Females

Construction Ref Ref Ref Ref Ref Ref



Page 14/27

Agriculture, fishing,

and hunting

4.41

g

(1.37-

14.24)

4.17

g

(1.28-

13.58)

3.81

g

(1.17-

12.45)

3.40

g

(1.04-

11.13)

3.37

g

(1.03-

11.07)

3.47

g

(1.05-

11.50)

Manufacturing/Primary

industry/Mining/

Utilities

2.05 (0.75-

5.56)

2.09 (0.77-

5.71)

2.05 (0.75-

5.59)

1.86 (0.68-

5.10)

1.85 (0.67-

5.08)

1.92 (0.69-

5.31)

Wholesale and retail

trade/ Automotive and

motorcycle

repair/Accommodation

and food services

2.32 (0.86-

6.29)

2.49 (0.91-

6.78)

2.44 (0.89-

6.67)

2.25 (0.82-

6.15)

2.24 (0.82-

6.12)

2.24 (0.81-

6.18)

Transportation and

warehousing/

Information and

communication

2.54 (0.90-

7.22)

2.78 (0.97-

7.94)

3.04

g

(1.06-

8.72)

2.93

g

(1.02-

8.40)

2.91

g

(1.01-

8.37)

2.96

g

(1.02-

8.57)

Professional, financial

and business services

2.16 (0.79-

5.89)

2.26 (0.82-

6.22)

2.50 (0.91-

6.89)

2.46 (0.89-

6.78)

2.45 (0.89-

6.75)

2.52 (0.91-

7.01)

Healthcare and social

assistance

2.63 (0.97-

7.11)

2.45 (0.90-

6.68)

2.87

g

(1.05-

7.85)

2.61 (0.95-

7.15)

2.58 (0.94-

7.10)

2.58 (0.93-

7.15)

Education

services/Public

administration, social

security

2.48 (0.91-

6.75)

2.17 (0.79-

5.95)

2.62 (0.95-

7.21)

2.50 (0.91-

6.88)

2.48 (0.90-

6.85)

2.48 (0.89-

6.91)

Other public and

personal services

2.78

g

(1.02-

7.57)

2.91

g

(1.06-

7.98)

3.07

g

(1.12-

8.45)

2.84

g

(1.03-

7.82)

2.82

g

(1.02-

7.78)

2.85g (1.02-

7.91)

a  Unadjusted; b adjusted for age; c adjusted for age, education; d adjusted for age, education, exposure to video display

terminal (VDT) and health surveillance; e adjusted for age, education, exposure to VDT and health surveillance, exposure

to work-related stress risk; f  adjusted for age, education, exposure to VDT and health surveillance, exposure to work-

related stress risk, diseases and chronic conditions; g= p<0.05; h= p<0.01 
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Table 3. Logistic regression analyses for overweight/obesity by type of contract, for men and women in a representative

sample of 8,000 Italian workers

Type of

contract

Model 1 a Model 2 b Model 3 c Model 4 d  Model 5 e Model 6 f

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Males

Permanent  1.52

h

(1.23-

1.88)

1.22 (0.98-

1.52)

1.24 (0.99-

1.54)

1.27

g

(1.01-

1.59)

1.27 g (1.01-

1.59)

1.27

g

(1.01-

1.60)

Temporary  Ref Ref Ref Ref Ref Ref

Females

Permanent  0.82 (0.65-

1.03)

0.69

h

(0.54-

0.88)

0.71h (0.56-

0.91)

0.71h (0.56-

0.91)

0.71 h (0.56-

0.91)

0.70

h

(0.55-

0.90)

Temporary  Ref Ref Ref Ref Ref Ref

a  Unadjusted; b adjusted for age; c adjusted for age, education; d adjusted for age, education, exposure to video display

terminal (VDT) and health surveillance; e adjusted for age, education, exposure to VDT and health surveillance, exposure

to work-related stress risk; f  adjusted for age, education, exposure to VDT and health surveillance, exposure to work-

related stress risk, diseases and chronic conditions; g= p<0.05; h= p<0.01
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Table 4. Logistic regression analyses for overweight/obesity by shift work, for men and women in a representative sample

of 8,000 Italian workers

Shift

work

Model 1 a Model 2 b Model 3 c Model 4 d  Model 5 e Model 6 f

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Males

Yes 1.16 (0.99-

1.36)

1.25

h

(1.06-

1.46)

1.19

g

(1.01-

1.40)

1.19

g

(1.01-

1.40)

1.18 (1.00-

1.38)

1.18 (1.00-

1.39)

No Ref Ref Ref Ref Ref Ref

Females

Yes 1.32h (1.11-

1.57)

1.38h (1.16-

1.64)

1.32h (1.11-

1.57)

1.28h (1.07-

1.53)

1.28 h (1.07-

1.53)

1.25g (1.04-

1.51)

No Ref Ref Ref Ref Ref Ref

a  Unadjusted; b adjusted for age; c adjusted for age, education; d adjusted for age, education,  exposure to video display

terminal (VDT) and health surveillance; e adjusted for age, education,  exposure to VDT and health surveillance, exposure

to work-related stress risk; f  adjusted for age, education,  exposure to VDT and health surveillance, exposure to work-

related stress risk, diseases and chronic conditions; g= p<0.05; h= p<0.01
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Table 5. Logistic regression analyses for overweight/obesity by night shifts, for men and women in a representative

sample of 8,000 Italian workers

Night shifts Model 1 a Model 2 b Model 3 c Model 4 d  Model 5 e Model 6 f

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Males

Never Ref Ref Ref Ref Ref Ref

1 to 2

times/wk

1.26 (0.86-

1.54)

1.24 (0.85-

1.81)

1.43 (0.97-

2.12)

1.41 (0.94-

2.10)

1.39 (0.93-

2.08)

1.38 (0.92-

2.07)

>2

times/wk

1.08 (0.58-

2.02)

1.04 (0.56-

1.95)

1.05 (0.56-

1.97)

1.04 (0.55-

1.95)

1.03 (0.55-

1.94)

0.99 (0.52-

1.86)

Females

Never Ref Ref Ref Ref Ref Ref

1 to 2

times/wk

1.45g (1.02-

2.07)

1.48g (1.03-

2.11)

1.59g (1.11-

2.28)

1.50g (1.04-

2.16)

1.49g (1.03-

2.16)

1.46g (1.01-

2.11)

>2

times/wk

1.38 (0.80-

2.40)

1.37 (0.79-

2.39)

1.29 (0.74-

2.26)

1.24 (0.71-

2.17)

1.23 (0.70-

2.17)

1.16 (0.66-

2.04)

a  Unadjusted; b adjusted for age; c adjusted for age, education; d adjusted for age, education,  exposure to video display

terminal (VDT) and

health surveillance; e adjusted for age, education,  exposure to VDT and health surveillance, exposure to work-related

stress risk; f  adjusted for age, education, exposure to VDT and health surveillance, exposure to work-related stress risk,

diseases and chronic conditions; g p<0.05

 

Discussion
The present study indicated that the risk of excessive fat accumulation in adipose tissue might be a
consequence of exposure to several occupational or work-related factors and differs markedly in male and
female workers. Previous studies observed sex differences in BMI levels and obesity prevalence in the same
occupational group or with reference to speci�c occupational variables (20, 30, 31). Although these data have
been explained by calling into question demographic, socio-economic, and cultural or lifestyle factors, the
common conclusion was that further research was needed on this topic. We obviously cannot exclude the
possibility that our results related to sex differences may be partly due to determinants other than those we
examined. However, the observation that in the adjusted analysis male and female workers showed different
susceptibility to obesity, even after taking account of some key variables (age, education, sedentary work,
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psychosocial stressors and chronic diseases) suggests that, at least for some occupational factors, sex-
speci�c differences have a signi�cant role.

Therefore, assuming that this hypothesis is valid and considering workplaces as optimal and privileged adult
settings where it is possible to plan and implement interventions to prevent and treat obesity, in our opinion
these measures should certainly include - though not necessarily be limited to – promotion of healthy
lifestyles. Regular physical activity and/or a healthy and balanced diet are general recommendations that are
always valid for all people (or workers) regardless of sex, demographic and socio-cultural variables and type
or characteristics of their work. Therefore, if we really want to take advantage of the workplace to work out
more strategies to win the battle against obesity, we have to begin by considering that this condition is not just
a consequence of a personal choice, but is caused more by a complex interplay between an individual and his
or her environment (14). To properly address this issue we need more qualitative and quantitative data to
answer unsolved questions. For example, what are the occupational groups or worker categories that are at
greater risk of obesity? Are there other occupational risk factors besides sedentary work and diet that may be
associated with obesity? Are they modi�able?  Considering the increase of women in the labor force and their
growing involvement in roles and activities that were traditionally male-focused, might there be some gender
differences in work-related factors potentially associated with obesity?  

Our �ndings provide helpful information to tackle some aspects of these questions. First of all, analysing the
main socio-demographic characteristics of the sample (sex, age and education), higher BMI and prevalence of
overweight or obesity were observed in males, at older ages and in workers with lower education (Table 1).
These results are in accordance with previous evidence, con�rming that these variables are correlated with
obesity (20-22, 30, 31, 38). Therefore these socio-demographic determinants should be taken into account
when trying to establish correlations between BMI and occupational groups or work-related factors, since they
may help explain some differences in BMI (31).

The analysis of BMI in different occupational sectors indicated that male workers involved in healthcare and
social assistance had the highest prevalence of overweight and obesity, while their female counterparts had
higher prevalences in agriculture, �shing and hunting (overweight) and in construction, healthcare and social
assistance (obesity) (Table 2). These data are in line with previous studies, further con�rming that
occupations requiring sedentary behavior or low levels of physical activity are marked by higher prevalences
of overweight and obesity (although the association was weaker in women) (21, 30, 31, 38). Nevertheless,
there are some important differences since, differently from our results, several other groups reported higher
prevalence rates in transportation and warehousing workers (20, 30-32, 38) and lower levels in the healthcare
sector (32, 38). In our study, using the ATECO classi�cation, transportation and warehousing workers were
included in the same group as information and communication workers, while in other studies workers in the
healthcare and social assistance sector, with different jobs (e.g. healthcare practitioners and technical,
healthcare support and protective services), were considered separately (32, 38). Therefore, it is quite likely
that these con�icting results are due to differences in classi�cation of some occupational sectors although we
cannot rule out an in�uence of socio-demographic and cultural factors (31).

With regard to socio-demographic characteristics, we also conducted an adjusted analysis to explore to what
extent the BMI (and related overweight/obesity prevalence rates) in the occupational groups were affected by



Page 19/27

differences both in the distribution of these variables and other work-related factors (Table 2). The �ndings
con�rmed that, for female workers, these determinants could have a signi�cant impact, changing the OR in
speci�c occupational groups. On the other hand, few occupational categories (agriculture, �shing and hunting
and other public and personal services) were associated signi�cantly with increased OR even after
adjustment, thus suggesting that other work-related factors, speci�c for these occupational groups and not
captured or assessed in the present study, can contribute to overweight and obesity.

In addition, the differences in occupational effects by gender indicate that sex-speci�c factors other than
socio-demographic and work-related determinants may in�uence the likelihood of overweight and obesity.
Therefore additional research investigating the reasons for weight disparity between male and female workers
in different job categories is much needed (20, 31).

Besides knowing the obesity prevalence rates for the different worker categories, it is also important to
understand the reasons for them, in other words to identify the work-related factors (besides sedentary work,
jobs with low physical demand, nutrition at work) that could possibly be associated with obesity. Subjects
who worked long hours had a high risk of overweight/obesity (35, 40); similarly, working ≥35 and >40 or >50
hours per week was signi�cantly associated with increased BMI in men (41) and with obesity in workers of
both sexes (22, 38), whereas Kim et al. (36) found an association between this condition and long working
hours only in women workers. We found no signi�cant association between long working hours and
overweight or obesity, even though women who worked >40 and ≥55 hours/week had the highest prevalence
of overweight and obesity, respectively. Surprisingly, the highest level of obesity was seen among the men with
the lowest working hours.

Shift workers had higher prevalence rates for overweight and obesity and the difference was signi�cant for
females. Luckhaupt et al. (38) and Di Milia and Mummery (35) obtained similar results, reporting higher
prevalences of obesity and BMI levels in shift workers on night or rotating shifts compared to those on day or
evening shifts. The increased odds of overweight/obese in female workers persisted after adjustment for
socio-demographic characteristics, variables related to health and safety protection and chronic diseases
(Table 4) and the trend was similar when taking night shifts (1 or 2 times per week) into account (Table 5).
However, male shift workers were associated with an increased OR only when considering age, education or
health surveillance and there was no signi�cant association with night shift work (Tables 4 and 5).

These �ndings suggest that the relations among shift, night work and obesity is in�uenced by gender-speci�c
variables. It has been suggested that inadequate or di�cult working conditions can trigger a stress response
that in turn may enhance the risk of obesity (42). Indeed, when a person experiences a stressful condition the
production of hormonal factors (especially of adipokines, which are strongly linked to appetite and fat
storage) changes substantially (43-45). Since the key sex differences in fat storage in men and women
include different insulin sensitivity and adipokine production it is plausible to hypothesize that the gender-
speci�c differences observed in our study are due to this sex asymmetry (13, 18, 19).

Then, assuming that stressors play a role in weight gain, few studies have investigated the association
between certain psychosocial working conditions and obesity (21, 38). In this regard, a correlation has been
reported between hostile work environment and, to a lesser extent, job insecurity (38), whereas in the study by
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Choi et al. (21) job demand, supervisor and/or co-worker support were not associated with increased obesity
prevalence and only low job control in female workers showed a signi�cant difference.  Our data are similar to
those of Choi et al. (21) as no association was established between male and female workers’ exposure to
work-related stress and prevalence rates for overweight and obesity.

We also studied the type of contract (permanent or temporary) as a possible work-related stress factor since a
temporary contract is a major source of concern about becoming unemployed. This variable was taken into
consideration by Luckhaupt et al. (38) who, while noting a higher prevalence of obesity among temporary
workers compared to permanent ones, failed to identify any signi�cant relation between boundary work and
obesity. Similarly, the present study found no overall differences as regards the type of contract. However, the
logistic regression models provided interesting �ndings highlighting important differences between male and
female workers (Table 3). For women permanent contract seemed to serve as a protective factor against the
risk of obesity, whereas this variable was associated with a higher OR in men.

Explaining these con�icting results is challenging since several other social, cultural and work-related factors
(that were not analysed here) could be responsible for the differences. Nevertheless, once again, the divergent
results for the two sexes suggests the need to focus primarily on the role of biological/physiological sex
differences in facilitating or combating obesity in the workplace. Further research should verify whether
exposure to speci�c occupational risk factors (long working hours, shifts and night work, psychosocial
stressors) can in�uence - and how - the expression of these biological and physiological characteristics, or the
functioning of some organ systems (e.g. the endocrine system) that could therefore explain the different
propensities to obesity in male and female workers, because of the signi�cant impact on metabolism and
adipose tissue storage.

Finally, our data showed a signi�cant association between overweight and obesity prevalence with several
chronic conditions such as musculoskeletal, respiratory and cardiovascular diseases, both in males and
females (Table 1). These results further underline the importance of preventing and treating obesity as excess
weight gain is an important risk factor for several non-communicable diseases. 

Strengths, limitations and future perspectives

The study has some strengths. First, it addresses a large representative sample of the Italian working
population, �lling the gap of the lack of studies on occupational factors and risk of obesity in this country.
 Studies on national representative samples add value when investigating overweight and obesity, since there
is ample evidence of external socio-cultural factors, such as diet, culture, acceptable lifestyles, and behavioral
patterns affecting a person’s weight. Secondly, we included several occupational factors in the risk of obesity
by adjusting for main confounders. Some studies have looked at occupational aspects, but they mostly refer
to speci�c occupational populations and sectors. Moreover, we considered a large set of occupational
variables including some that are generally less investigated (e.g. work shifts, night work, type of contract) in
relation to obesity, and relevant from the perspective of gender differences. Finally, this study is not limited to
checking for gender, but takes into consideration gender-speci�c differences in studying occupational factors
associated with the risk of obesity in order to characterize the risk of obesity categories better and help
identify workplace-targeted intervention strategies.
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Some limitations must be addressed too with a view to future improvements. First, the cross-sectional design
allows us to describe associations but not causation. In other words, we cannot draw causal inferences about
the effects of the different variables on overweight and obesity since we cannot de�ne the direction of the
associations. However, data were collected as part of a national project, INSuLa, a well-established worker
population survey, on a representative sample and included reliable information on several socio-demographic
variables and working conditions.

This survey is now becoming a monitoring system to follow changes over time. The data collected in the
study also gave some suggestions on how to integrate useful measures in the next waves attitudes and
behaviors related to meals at work and physical activity will be considered in the future and linked to the BMI.
  

As second limitation is related to the self-reporting of body weight and height. Consequently BMI calculations
are subject to error and our �ndings might be vulnerable to reporting bias. People have a tendency to
overestimate their height and underestimate their weight and this self-reporting bias is stronger among
overweight and obese individuals (46, 47). However, in adults measured and perceived BMI are strongly
correlated (48) and a limited number of studies analysing the differences between self-reported and measured
anthropometrics in selected working categories have provided evidence that self-reported weight and height
information is a reliable tool to assess BMI in large worker samples (49-51). Future studies might investigate
the validity of self-reported as opposed to measured BMI in speci�c Italian occupational groups, considering
some sociodemographic differences such as sex, age, and education).

Finally, the study is based on a standardised questionnaire to survey Italian workers on their perception of
health and safety at work. Even though we examined a broad set of factors related to work that can affect the
BMI, some factors such as life satisfaction, job satisfaction, or income could not be investigated. These
factors were not present in the standardised questionnaire aiming to provide a broad overview of different
factors related to work and health, but might usefully be considered in the future in the light of our �ndings.

Conclusions
Previous studies investigating the relationship between work and obesity found that BMI of workers may be
signi�cantly related to some work-related factors and also reported different obesity prevalence rates in
various occupational groups and/or sectors. Several authors have therefore rightly suggested the possibility
of speci�c measures to counteract obesity in the workplaces. These targeted intervention strategies should be
particularly aimed at workers in job categories at high risk of obesity or exposed to occupational factors
identi�ed as possible elements facilitating this condition. Unfortunately, the effectiveness of such
interventions is still unclear and uncertain. From a public health perspective, although there have been some
encouraging signs of improvement the identi�cation and promotion of up-to-date policies are yet under
investigation (including food package labelling, public campaigns to boost people’s awareness, and health
promotion, pricing and �scal measures and changes in portion sizes), speci�cally with a view to reducing
obesity (52-55). So far no single country has achieved a signi�cant and sustained decrease in obesity through
the application of comprehensive and multidisciplinary policies (4, 11, 56).
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The current study adds some interesting information to current knowledge on this topic, suggesting that
gender differences need to be properly taken into account in any evaluation of the complex and multifaceted
interactions between obesity and workers, work environment and/or working activities. This is an important
and innovative aspect in this research area since our results indicate that the same obesogenic setting – the
workplace - or more precisely the same occupational risk factors present in a work environment, may affect
weight gain in men and women workers in substantially different ways. This perspective opens up interesting
scenarios concerning the design and application of innovative strategies to tackle obesity in workplaces and
other life settings, especially since currently gender differences and the related occupational risk factors are
largely underestimated in the debate on the global obesity pandemic and therefore also in possible policies
and solutions. Having to hand separate prevalence rates for male and female workers, together with
knowledge of the possible sex-speci�c effects of some occupational risk factors, we can frame the issue of
obesity in a more detailed and comprehensive way. This information would enable policy-makers to devise
and implement programs and strategies to tackle obesity that would be surely more effective and speci�c.

 In our opinion, the cornerstone of an e�cient obesity prevention system should include a gender-tailored
communication strategy. We agree with Kanter and Caballero (57) that the same information (on obesity
prevention) if conveyed in a gender-speci�c manner to male and female workers could achieve much better
results. For example, particular attention should be paid to this communication aspect, that takes account of
gender differences, in combining public health actions in prevention packages. The incorporation of single
actions and/or tools into broader coherent prevention strategies, targeting different population groups, might
give better results at population level.  However, at the same time it should be borne in mind that if these
strategies are communicated too generically, without taking account of the speci�cities of individual groups,
they inevitably lose effectiveness.
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