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Abstract.
BACKGROUND: Nutritional aspects are important for the prevention of diseases and disorders, and few studies have focused
on the relationship between risk of work injury and nutritional variables.
OBJECTIVE: This study aimed to verify whether nutritional variables constitute risk factors for work-related accidents.
PARTICIPANTS: 1,422 industrial workers (600 cases plus 822 controls).
METHODS: A case-control study was carried out in an industrial city in south-east Brazil. A multiple logistic regression model
was adjusted using work-related accidents as the response variable and nutritional variables as predictors. The associations were
assessed by Odds Ratio (OR), with a p-value < 0.05.
RESULTS: 47.29% of the workers were overweight or obese. Protective factors for work-related accidents were (a) attending
formal education for an above average number of years (OR = 0.91, p < 0.0001) and (b) eating a traditional dinner (OR = 0.67,
p = 0.0087). Risks factors were (a) hard physical effort in the workplace (OR = 1.37, p < 0.0001), (b) having lunch in the
workplace (OR = 1.57, p < 0.0001) and (c) receiving government benefits in the form of food stamps (OR = 1.39, p = 0.0350)
or food baskets (OR = 1.30, p = 0.0414).
CONCLUSION: Our findings suggest an association between nutritional variables and work-related accidents. This indicates the
need, during the formulation of policies for these kinds of government benefits, to include nutrition aspects in order to minimize
work-related accidents risks.
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1. Introduction

Work-related accidents are an important public
health concern in Brazil. According to official data,
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723,452 occurrences were registered in 2009, which
represent a 12.2% increase, compared with the previ-
ous year [1].

Concerning the investigation of the causes, research-
ers focused on risk factors related to socio-economic,
demographic, occupational or chemical agent vari-
ables [2–5]. Nevertheless, there appears to have been
no previous research on the association between work-
related accidents and nutritional variables. Investi-

1051-9815/14/$27.50 c© 2014 – IOS Press and the authors. All rights reserved



620 M.A.T. de Medeiros et al. / Nutritional variables and work-related accidents

gations into the relationship between dietary habits,
lifestyle and the increase in the prevalence of obesity
and chronic diseases among workers, have identified
the epidemiological factors of obesity [6–12]. In a co-
hort investigation with Japanese workers, it was found
that work overload was positively associated with total
energy consumption as well as intake of fiber, vitamins
and saturated fat [12].

Work-related accidents can occur due to symptoms
of weakness or indisposition, because of nutritional
disorders including iron deficiency anemia [13] and
other typical signs of hypoglycemia [14]. Thus, ad-
dressing workers’ nutritional needs is of utmost impor-
tance for the full accomplishment of work tasks.

In Brazil, the recognition of the role of nutritional
variables in the prevention of work-related accidents
was one of the reasons for the creation of a pub-
lic policy. This was the Programa de Alimentação do
Trabalhador (PAT – Worker Food Program), which
allows companies to make tax deductions when in-
vesting in employees’ food. This program was estab-
lished by the Brazilian Ministry of Labor in the 1970s,
when extremely high levels of work-related accidents
were recorded. Improvements in workers’ health and
a reduction in work-related injuries were among the
aims of the PAT [15]. This research aimed to investi-
gate whether nutritional variables were associated with
work-related accidents.

2. Methods

In 2005, a hospital-based, case-control study was
carried out in an industrial city with an estimated pop-
ulation of 318,383, in south-east Brazil [16]. The tar-
get population was the economically active popula-
tion (EAP) of this city, estimated at 138,913 workers;
86,543 and 52,370 of whom were formally and precar-
iously employed, respectively. The following criteria
were used for sample calculation: sample size was de-
signed so that a relative risk of 2.0 could be detected; a
critical α of 0.05; a β of 0.2 (statistical power of 0.8);
a ratio between cases and controls of 1:1. Thus, a min-
imum of 559 cases and 559 controls were necessary.

Cases were defined as industrial workers aged be-
tween 15 and 60 years who had been recently injured
in the workplace, resided in this municipality and had
sought immediate assistance from the Orthopedics and
Traumatology Governmental Centre (OTC) [17]. The
participants were those considered clinically able to
answer a questionnaire during treatment, and signed,

informed consent was provided by all. Two groups
of workers were selected as control: (a) non-injured
workers, who accompanied the injured workers to be
treated, and (b) workers who had been injured but not
while performing occupational activities. The mem-
bers of both groups were aged between 15 and 60,
resided in this municipality, and agreed to participate.

The participants were described according to gen-
der, age, socio-economic status, nutritional status and
dietary habits. Data on the causes of the occupational
accidents were collected for all the cases. Educational
status was quantified as complete years of formal edu-
cation. Occupation type was characterized using ques-
tions on shift work (day shift, alternated, night shift, ir-
regular or mixed), working hours, extra hours per week
and length in the present job position. The type of em-
ployment contract; the workplace (fixed or not), and
whether the workers had a formal employment contract
or were self-employed, were also investigated.

Participants’ weight and height were used to calcu-
late their Body Mass Index (BMI). Waist circumfer-
ence was used to estimate the risk of cardiovascular
diseases [18]. Information about changes in workers’
body weight during the 12 months prior to the inves-
tigation, as well as the level of physical effort in work
tasks, were obtained.

Qualitative data on dietary practices were collected,
using an instrument developed specifically for this
study, to verify whether workers’ diets were structured
into regular meals, including the various food groups
comprising the standard Brazilian diet [19]. The instru-
ment consisted of asking open and closed questions.
Experts evaluated the responses to validate its global
quality. After the evaluation, a pilot test was carried
out.

The quality of meals was classified using three cate-
gories, as follows. (1) Good Dietary Practice: daily in-
take of fruit/vegetables, rice/beans, dairy products and
meat in general; occasional consumption (two or three
times a week) of bread and flour derivatives; and rare
ingestion (once or less a week) of fried food/snacks,
sweets/soft drinks. (2) Reasonable Dietary Practice:
daily or occasional consumption of fruit/vegetables,
rice/beans, meats and bread and flour derivatives; and
rare intake of fried food/snacks, sweets/soft drinks. (3)
Bad Dietary Practice: rare intake of fruit/vegetables;
daily ingestion of rice/beans, bread and flour deriva-
tives, fried food/snacks, sweets/soft drinks; daily or
occasional consumption of meats; occasional or rare
consumption of dairy products. Rice and beans were
grouped together for assessing the consumption fre-
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quency of these foods, which are typical of the lunch
and dinner of the Brazilian population, in the diet of the
participants. Other classifications were applied: i) Tra-
ditional lunch or traditional dinner: consisting of rice,
beans, meat, salad and slide dishes. ii) Fast lunch or
fast dinner: sandwich, stuffed pasta (fried or baked), or
other kind of fast food. iii) Lunchbox food provided
by the company: traditional meal transported in dispos-
able wrapping.

The participants’ dietary patterns were identified us-
ing a single variable with two categories: “Individ-
ual who had three daily meals (breakfast, lunch and
dinner)” and “Individual who had two daily meals
(lunch and dinner)”. The consumption of food between
meals, during the work shift, was identified as a vari-
able with three categories: “Worker who ate daily be-
tween meals”, “Worker who ate occasionally between
meals”, and “Worker who ate rarely between meals”.
Occasional consumption was defined as two or more
times per week (but less than daily), and rare consump-
tion, once or less per week.

Whether the participants received the PAT was also
investigated. Companies participating in this program
can offer meals in different forms: (i) on-site, produced
by the company itself; (ii) on-site, by an outsourced
caterer, or (iii) off-site, from an outside supplier. An-
other alternative is the distribution of food baskets or
food stamps for employees to purchase food at selected
shops and restaurants [15].

A non-conditional logistic regression model was
employed to investigate the association between nu-
tritional variables and work-related accidents. In this
model, the dichotomous response variable was the oc-
currence of a work-related accident (case = 1 and
control = 0), whereas the predictor variables were
those representing socio-demographic and occupa-
tional variables, an assessment of dietary practices,
the nutritional status, the time elapsed between meals,
BMI, and waist circumference. The presence of an as-
sociation between these variables was assessed using
adjusted Odds Ratio (OR) statistics, with a 95% Con-
fidence Interval (CI).

Univariate logistic regression models were initially
adjusted by using nutritional variables as predictors.
Dummy variables were created in order to represent
the different levels of the categorical variables. Af-
ter that, multivariate logistic regression models [20]
were adjusted by using predictor variables that gener-
ated OR estimations with p values lower than, or equal
to, 0.25 in the univariate analysis. The adjustments
were achieved using the backward method, where a p

Table 1
Occupational variables of workers included in the case-control study
(n = 1422). Piracicaba/SP, Brazil, 2005

Variable Cases (%) Controls (%)
Type of contract

Fixed employment 55.53 62.04
Formal employment 84.22 80.29
Typical work contract 86.07 79.80

Work shift
Fixed, day shift 90.60 90.63
Alternated 3.36 2.07
Fixed, night shift 2.35 4.50
Irregular distribution 0.33 –
Mixed 3.35 2.79

Most frequent occupations
Industry worker 59.75 43.14
Services sector 22.38 26.26

Physical effort by work tasks
Light 20.47 25.43
Average 35.91 42.34
Hard 43.62 32.24

value less than 0.05 was the maintenance criterion [20].
For adjustment of the multivariate model, the possible
confounders of these associations were controlled by
considering the following socio-economic and occupa-
tional variables: educational status, fixed or changeable
workplace, type of work shift, daily working hours,
and extra hours worked per week. In view of the small
number of women among cases and controls, sex was
not included as an independent variable in the final
model. For the sake of quality control, data were en-
tered using a double-entry system and then analyzed
using the software The SAS R© System for Windows,
Version 8.

This research was approved by the Research and
Ethics Committee of the Faculty of Medicine of Botu-
catu, Universidade Estadual Júlio de Mesquita Filho –
UNESP/Botucatu/Brazil (Process number 445/2004 –
CEP).

3. Results

The study comprised 1,422 workers: 600 cases and
822 controls, most of whom were male (87.41% of
cases and 78.47% of controls), with a mean age of
33 years (Standard Deviation [SD] = 10.41), and at-
tended formal education for an average of 8.39 years
(SD = 3.36). Table 1 presents the profile of the partic-
ipants according to occupational variables.

The participants worked an average of 8.99 hours
daily (SD = 1.59), which corresponded to an average
of 3.58 extra hours worked per week (SD = 7.00). The



622 M.A.T. de Medeiros et al. / Nutritional variables and work-related accidents

Table 2
Nutritional and dietary features of workers included in the case-
control study (n = 1422). Piracicaba/SP, Brazil, 2005

Variable Cases Controls
(%) (%)

Nutritional status
Low weight 3.85 4.14
Normal weight 50.00 47.45
Overweight 28.26 27.62
Obesity I 13.54 15.94
Obesity II 4.35 4.87

Cardiovascular risk
Moderate 16.39 18.25
High 13.04 17.64

Weight gain during the previous 12 months 59.43 61.46

Included in the PAT∗ 85.33 82.36

Type of food benefit
Employer-based restaurant or canteen 23.63 26.55
Outsourced restaurant or canteen 13.48 13.01
Food stamp 21.48 19.56
Food baskets 37.30 33.43
Others 1.57 1.24
No information 2.54 6.21

most common immediate causes of work-related acci-
dents were machinery and equipment (23.67%), falling
objects (23.67%), excessive effort or load (13.00%),
and falls (8.63%), resulting in contusion (46.67%), tor-
sion (14.83%), contusion-cut wounds (10.33%) and
fractures (9.00%). The most common areas of the
body injured were hands (36.50%), feet (18.50%), up-
per limbs (14.67%), lower limbs (14.00%), and back
(9.33%).

Table 2 lists issues related to the nutritional status
and participation in the PAT. The high prevalence of
overweight/obese individuals among cases and con-
trols is noteworthy. Referring to the PAT, 37.30% of
cases and 33.43% of controls received food baskets.

Tables 3 and 4 summarize the OR estimations achi-
eved by univariate logistic regression. Variables associ-
ated with occupational accidents with p values < 0.25,
are highlighted.

Table 5 displays the OR and CI estimations ob-
tained by the multivariate logistic regression model,
adjusted from variables that had p values < 0.25 in the
univariate analysis, and controlled according to socio-
economic and occupational variables. Analysis of the
regression residuals gave no evidence of violations of
the variables assumed in the logistic model. There was
no indication of interaction or confounding between
the selected variables.

The socio-economic, occupational and lifestyle vari-
ables that maintained an association with work-related
accidents were (1) alternating or mixed-work shifts, (2)

Table 3
Estimation of risk of work-related accidents according to socio-
economic, occupational and nutritional variables (univariate logistic
regression) Piracicaba/SP, Brazil, 2005

Co-variables Odds ratio p-value
(CI∗ 95%)

Sex 1.91 (1.42–2.56) <0.0001
Years of formal education 0.90 (0.87–0.93) <0.0001

Type of work
Precarious employment 0.76 (0.58–1.01) 0.0576
Formal employment 1.31 (1.06–1.62) 0.0139
Daily working hours 1.07 (1.00–1.15) 0.0368
Extra hours per week 1.02 (1.00–1.03) 0.0146
Administrative 0.56 (0.35–0.89) 0.0138
Agricultural 0.58 (0.22–1.53) 0.2738
Management 0.29 (0.08–1.02) 0.0529
Maintenance 1.21 (0.80–1.82) 0.3662
Industry worker 1.96 (1.57–2.43) <0.0001
Services 0.76 (0.59–0.98) 0.0347
Technical 0.34 (0.19–0.61) 0.0003

Lifestyle
Ingestion of distilled beverages 1.62 (0.87–3.02) 0.1292
Ingestion of beer 0.94 (0.76–1.16) 0.5538
Ingestion of wine 0.69 (0.23–2.02) 0.4952
Smoker 1.38 (1.10–1.75) 0.0061
Ex-smoker 0.99 (0.72–1.35) 0.9447

Physical effort at work
Light physical effort 0.76 (0.61–0.95) 0.0146
Hard physical effort 1.63 (1.31–2.02) <0.0001

Type of Food Benefit (PAT)
Included in PAT 0.73 (0.58–0.92) 0.0064

Outsourced service 1.08 (0.96–1.57) 0.6386
Food stamp 1.16 (1.31–2.02) 0.0398
Food baskets 1.29 (1.02–1.63) 0.0306
Others 0.84 (0.64–1.10) 0.2012

Nutritional status
Weight loss 0.99 (0.97–1.00) 0.1506
Weight gain 1.06 (0.86–1.31) 0.0866
BMI∗∗ 0.99 (0.96–1.01) 0.2494
Obesity 1.24 (0.92–1.66) 0.1599
Overweight 0.80 (0.60–1.08) 0.1430
Waist Circumference 0.99 (0.98–1.00) 0.1095

∗CI – Confidence Interval. ∗∗BMI – Body Mass Index.

work requiring hard physical effort and (3) smoking
habitually. The nutritional variables associated with an
increased risk of work-related accidents were (1) hav-
ing lunch in the workplace and (2) receiving benefits
in the modality of food stamps or food baskets. Eating
a traditional dinner was associated with a lower risk of
work-related accidents.

4. Discussion

With respect to the socio-economic variables, work-
ers with a higher number of years of formal educa-
tion were at lower risk of work-related accidents (OR
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Table 4
Estimation of the risk of work-related accidents according to the
variables related to dietary practice (univariate logistic regression).
Piracicaba/SP, Brazil, 2005

Co-variables Odds ratio p-value
(CI 95%)

Dietary Practice: meals
No breakfast 1.41 (0.93–2.15) 0.1067
Occasional lunch 1.61 (0.88–2.96) 0.1254
No lunch 0.46 (0.12–1.70) 0.2424
Lunch in the workplace 1.64 (1.32–2.03) <0.0001
Lunch outside the workplace 0.69 (0.49–0.98) 0.0396
Traditional lunch 0.66 (0.40–1.09) 0.1059
Fast-food lunch 0.69 (0.49–0.98) 0.0396
Meal provided by the company 1.28 (1.02–1.61) 0.0308
Lunchbox food provided by 1.39 (1.10–1.77) 0.0064
the company
Occasional dinner 0.82 (0.49–1.38) 0.4530
No dinner 1.62 (0.54–4.83) 0.3904
Traditional dinner 0.56 (0.42–0.74) <0.0001
Fast-food dinner 0.71 (0.43–1.18) 0.1860
Dinner provided by the company 1.02 (0.56–6.17) 0.9324
Three meals daily 1.16 (0.92–1.46) 0.2166
Two meals daily 0.96 (0.66–1.40) 0.8254
Occasional food between meals 0.84 (0.64–1.11) 0.2254
No food between meals 1.2 (0.97–1.48) 0.0964

Dietary Practice: food
No ingestion of vegetables 0.82 (0.51–1.32) 0.4251
Occasional ingestion of 1.10 (0.89–1.36) 0.3874
vegetables
No ingestion of fruit 1.18 (0.82–1.70) 0.3716
Occasional ingestion of fruit 0.9 (0.72–1.11) 0.8956
No ingestion of rice/beans 0.55 (0.32–1.26) 0.4763
Occasional ingestion of rice/ 0.32 (0.13–0.79) 0.0139
beans
No ingestion of milk/dairy 1.17 (0.78–1.75) 0.4583
products
Occasional ingestion of milk/ 1.12 (0.88–1.41) 0.3475
dairy products
Frequent ingestion of bread/ 0.87 (0.66–1.15) 0.3178
flour derivatives
No ingestion of bread/flour 4.16 (0.84–2.70) 0.0812
derivatives
No ingestion of meat 0.23 (0.03–1.90) 0.1724
Occasional ingestion of meat 1.05 (0.73–1.51) 0.7993
Frequent ingestion of fried food 1.04 (0.84–1.30) 0.7017
Occasional ingestion of fried 0.98 (0.79–1.21) 0.8387
food
Frequent ingestion of sweets/ 0.95 (0.77–1.17) 0.6122
soft drinks
No ingestion of sweets/soft 1.09 (0.88–1.35) 0.4205
drinks

Classification of dietary practice
Good 0.86 (0.59–1.26) 0.4550
Reasonable 1.11 (0.87–1.40) 0.3994
Bad 4.37 (0.52–36.41) 0.1724

= 0.91, CI = 0.88–0.95). This is possibly because the
higher educational status of these employees enables
them to perform jobs with lower risks, e.g. manage-
ment positions, which have less exposure to high phys-
ical work demand [2]. The chances of accidents were

Table 5
Estimation of risk of work-related accidents according to nutritional
variables, controlled by socioeconomic and occupational variables
(multivariate logistic regression). Piracicaba/SP, Brazil, 2005

Co-variables Odds ratio (CI 95%) p-value
Socio-economic and occupational

Years of formal education 0.92 (0.88–0.95) <0.0001
Alternated shift 1.99 (1.01–3.93) 0.0464
Mixed shift 2.07 (1.11–3.86) 0.0229
Smoking habit 1.29 (1.01–1.65) 0.0388
Hard physical effort 1.37 (1.08–1.73) 0.0087

Nutritional
Lunch in the workplace 1.57 (1.25–1.98) 0.0001
Traditional dinner 0.67 (0.50–0.90) 0.0087
Food stamps 1.39 (1.02–1.89) 0.0350
Food baskets 1.30 (1.01–1.68) 0.0414
Weight gain 0.96 (0.92–0.1) 0.0365

higher for individuals working mixed (OR = 2.07, CI
= 1.11–3.86) and alternating shifts (OR = 1.99, CI =
1.01–3.93). This corroborates the already documented
studies about the role of changing workplaces with the
aim of facilitating the adaptation of the worker’s body,
to reduce internal desynchronization, in order to pre-
vent accidents [9,21,22]. Work tasks demanding hard
physical effort increased the probability of accidents
(OR = 1.37, CI = 1.08–1.73). These findings concur
with those of Lima et al. [2], who analyzed workload
and concluded that intense physical effort elevates the
chances of work accidents.

Population-based surveys indicate a deterioration of
dietary patterns in Brazil over the last three decades,
especially with an increased consumption of processed
foods. The growth in the number of people in the
workforce, who are overweight/obese and have co-
morbidities, confirms the trend that this deterioration
in food patterns contributes to weight gain and its co-
morbidities [23].

In the present study, eating a traditional dinner, in-
stead of a fast-food meal, remained a protective factor
for workplace accidents. This seems reasonable, since
health improvement depends, among other factors, on
a good nutritional status [23,24].

However, the finding that having lunch at work in-
creased the chances of accidents (OR = 1.57, CI =
1.25 to 1.98) was not a conclusion supported by litera-
ture. In another study with this same population [17], it
was found that most of the injured workers consumed
three meals a day (62.50%) and 24.16% missed break-
fast. One can hypothesize that workers going for a long
period of time without food, consequently overate at
lunch and had postprandial drowsiness, increasing the
risks of having an accident [25,26]. Eating lunch at
work plus an increased chance of having an accident
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could possibly be explained by a lack of time for ad-
equate rest after this meal and before the resumption
of work activities. It might also be suggested that the
nutritional quality of lunch would not be appropriate,
containing excessive calories derived primarily from
fats and simple carbohydrates, as shown by the Brazil-
ian studies on the nutrition of workers [23,27–29].

Concerning the Worker Food Program, findings sug-
gested that workers who received food stamps (OR =
1.39, CI = 1.02–1.89) and food baskets (OR = 1.30,
CI = 1.01–1.68) were at higher risk of work-related ac-
cidents. These types of benefits could favor bad dietary
practices since current research points to a trend for
adult Brazilians to choose highly processed food [23,
30]. However, this result should be viewed with cau-
tion, as the scientific literature does not include data to
support the hypothesis that these types of benefits are
related to work-related accidents. Nonetheless, studies
have shown a higher prevalence of work limitations in
workers who are obese, compared with those of normal
weight. In addition, research showed that being over-
weight or obese can be co-risk factors for the develop-
ment of occupational asthma, cardiovascular disease,
and further modifying the response of workers to oc-
cupational stress [6,7,10].

Nevertheless, the present finding should promote
a discussion about the need for rethinking the types
of benefits given to employees, in order to priori-
tize the consumption of food ‘in natura’ and reduce
the amount of processed food in workers’ diets. Two
points for this discussion are suggested by this study.
The first is the need to improve the quality in the com-
position of the food baskets provided to workers, re-
specting the cultural diversity and regional of Brazil.
The second is the need to implement strategies to pro-
mote healthy eating in the workplace, with a view to
personal autonomy for the choice of high-quality food,
to use food stamps.

The target population of food benefits is workers
from the formal economy sector, mainly those from
Brazil’s more industrialized regions. The coverage of
PAT is 9,329,234 employees, of which 17.08% are ben-
efited by food baskets and 47.9% by food stamps [17].
These modalities are the most difficult to assess, since
there is a great network of food shops engaged in the
distribution of meals or other food, and it is difficult to
determine workers’ food choices [31].

Veloso et al. [28] evaluated the impact of PAT on
weight-gain and concluded that, 30 years after imple-
mentation, instead of workers being nutritionally defi-
cient as before, they had become overweight, and this

weight gain was higher, compared with those not cov-
ered by PAT. It is worth noting that the present study
detected a high percentage of weight gain among cases
(59.43%) and controls (61.46%) and that the majority
of workers receiving PAT reported weight gain over the
year previous to the investigation.

A research was carried out on the relationship be-
tween nutritional status and the receipt of benefits in
the form of food stamps or food baskets, with bene-
ficiaries of the PAT programs from the south-east and
north-east regions of Brazil. This study verified that
these forms of food support were the most accessible
to overweight workers, including those with lower in-
comes [32]. Other studies of workers have identified
the inadequate quality of the meals consumed by ben-
eficiaries of this government program [27–29,33].

In this study, relevant aspects of dietary practice
maintained an association with a risk of work-related
accidents in a logistical regression model, which is
why these findings should prompt further investiga-
tions. There are some limitations to these findings be-
cause to date, there have been no reports on the re-
lationship between risk of work injury and nutritional
variables, which makes it difficult to compare results
with other studies. In addition, there is a complex
causal network involving work-related accidents, con-
cerning not only nutrition levels but workers’ job fac-
tors and the working environment, which may be as-
sociated with their education level or job contract sta-
tus. On the contrary, this innovative work calls for ad-
ditional research in order to increase knowledge about
the connection between nutritional practices and work-
related injuries. It also points to the need for inter-
sectoral investigations to include areas such as health,
work and food and nutritional security, to improve the
feeding policies of Brazilian workers.

5. Conclusion

This study aimed to investigate the association be-
tween nutritional variables and work-related accidents.
The main results suggest that receiving PAT benefits in
the form of food stamps or food baskets are risk fac-
tors, and eating a traditional dinner is a lower risk fac-
tor. These findings reinforce the need for intensified
surveillance programs, aiming to minimize the expo-
sure of the beneficiaries to nutritional disorders and to
work-related accidents.
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