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Introduction: Sleep is an activity of great importance for maintaining the homeostasis of the human body and some
componentsmay interfere with the quality of sleep, including the pattern of food consumption. Truck driversmay con-
stitute a population particularly sensitive to this association, since they are routinely exposed to situations that may
interfere with food intake and sleep quality. Thus, this study investigated the association between self-reported food
intake and sleep quality in truck drivers.
Methods: This was a cross-sectional study, with drivers who traveled in a city in southern Brazil. Food intake was eval-
uated through the average of food intake over the last 30 days. Food intake was evaluated in two forms: division in
food groups and evaluation only tryptophan-rich foods. Sleep quality was measured by the Pittsburgh Sleep Quality
Index (PSQI). In addition to the descriptive analysis, to identify possible associations between food intake and sleep
quality, linear regression, crude and adjusted for confounding variables, were performed to obtain the Beta and
Beta adjusted (Betaadj), respectively, and p-value.
Results:A total of 352 truck drivers, mostlymales, mean age 48.4 (±11.6) years, with a frequent consumption ofmeat,
fruits, vegetables, sweets, and energy drinks participated in this study. The frequent consumption of dairy products
(Betaadj: –0.614. p-value 0.004) and fruits (Betaadj: –0.342. p-value 0.034) was associated with lower PSQI score,
while the consumption of energy drinks was associated with a higher PSQI score (Betaadj: 0.923. p-value <0.001).
The frequency of consumption of tryptophan-rich foods was not associated with sleep quality.
Conclusion: Fruits and dairy products are associated with better subjective sleep quality, while energy drinks are asso-
ciated with worse sleep quality in truck drivers, whereas dietary tryptophan-rich foods intake was not associated with
sleep quality.
1. Introduction

Sleep is a biological activity essential for the homeostasis maintenance
and can be explained as a voluntary paralysis to restore the cognitive and
physiological processes. All animals have a similar pattern of sleep, adapted
accordingly with the species. Among humans, the recommended pattern of
sleep is between six and eight hours/nigh, for adults [1]. Sleep can be influ-
enced by light/dark cycles and can be induced by adenosine saturation in
the pre-frontal cortex [2], as by melatonin release, which usually occurs
by the sunset, peaking at 9 pm [3].

The homeostatic functioning of sleep can be interfered by external
causes [4], as work conditions and eating behaviors, that can be associated
with a worse sleep quality [5–7]. In this sense, the environment and occu-
pation to which individuals are exposed may present different factors that
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are associated with eating and sleep-related behaviors, reason why aspects
of lifestyle are highlighted in epidemiological investigations [7–11]. Con-
sidering the importance of occupational factors, some occupations, such
as truck drivers, have their entire routine shaped by professional practice
[12,13]. Truck drivers have a high workload, prolonged driving hours, in-
security in roads related to places to eat and rest [12,13]. These factors
can make it difficult to adhere to healthy behaviors, as regularly sleep
time and healthy food intake [12–14].

Shift workers, as truck drivers, that do not have work journeys which
allow an adequate rest [6,15], may consume a smaller amount of some
micronutrients, like thiamine, riboflavin, niacin, pyridoxine, folate and es-
pecially tryptophan [16], elements that can influence the brain and the
sleep hygiene once they participate in the sleep induction [17,18]. It is
known that some diet pattern, as the occidental diet, that is characterized
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Table 1
Sociodemographic, lifestyle and health characterization of truck drivers
interviewed in a medium size city of Paraná state, southern Brazil, 2021 (n=352).

Variables n %

Gender
Male 342 97.2
Female 10 2.8

Cohabitation
Without partner 100 28.4
With partner 252 71.6

Education
Uncompleted high School 213 60.5
Complete high school or more 139 39.5

Monthly family income (in US dollar)
<800 246 69.9
≥800 106 30.1

Practice of physical activity
Yes 105 29.8
No 247 70.2

Chronotype
Predominantly matutine 237 67.3
Predominantly vespertine 115 32.7
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by a high intake of simple carbohydrates, fat, red meat and low fiber con-
tent, are associated with a worse sleep quality [19,20]. Regardless of the
work shift, most Brazilian truck drivers tend to have the three main meals
of the day (breakfast, lunch and dinner),mainly in restaurants close to high-
ways and at gas stations, with meals rich in calories and lipids [12,21]. In
addition, most truck drivers sleep, at least once a week, in the truck,
which exposes them to uncontrolled conditions, and normally not ade-
quate, in terms of light, noise and comfort [13,21]. Although the associa-
tion between diet and sleep quality is well established in other
populations [7–11,22], in truck drivers the results are still mixed, with no
consensus on which food groups may or may not be associated with this
outcome [13,23].

Considering the strategic work carried out by truck drivers and the im-
portance of studies that evaluate the sleep and eating behaviors of these
workers, in addition to the exceptional characteristics whose truck drivers
are exposed and the absence of information correlating how the food intake
can influence the sleep quality of these professionals, this study evaluates
the association between self-reported food intake (SFI) and subjective
sleep quality in truck drivers.

2. Methods

This is a cross-sectional study, with truck drivers interviewed in a gas
station and dry port, both located in a medium size city, in the north of
the state of Paraná, Southner Brazil. The inclusion criteria were truck
drivers who traveled more than 500 km a week and worked exclusively
with cargo transportation. The exclusion criteria were participants who
used vitamin and mineral supplementation in the 30 days before data col-
lection and participants who reported sleep of less than four hours a night.

The sample size was calculated using the software Epi Info, with the
StatCalc package, using a 5% error, 95% to confidence interval and preva-
lence estimative of 50%, considering an infinite population. Furthermore,
anticipating 25% of refusals, it was planned to interview 481 truck drivers.
The data collection occurred during February and May 2021, and the
sample was selected by convenience, during the vespertine period, from
Monday to Friday.

The dependent variable analyzed was the subjective sleep quality, mea-
sured using the Pittsburgh Sleep Quality Index (PSQI). The PSQI was com-
posed for ten questions which assesses sleep quality in the past thirty days.
This questions was organization in seven components, and each component
receives a score between zero and three points with the same weight, rang-
ing from zero to 21 points, with a cut point of more than 5 for poor sleep
quality [24,25]. The independent variable was the SFI, obtained from the
average of food frequency questionnaire, that contained forty types of
food, divided into eight main groups: nuts, meats, vegetables, fruits, cereals
and legumes, candies, breads and energetic drinks (Supplement 1) [26].

Also, tryptophan-rich foods were investigated by summing the food in-
take frequency of the following foods:meat, eggs,milk, cheese, potato, rice,
wheat, oat, bean and soybeans. After summing the frequencies, a score from
0–10 points was obtained, with each point indicating the regular intake of
at least one tryptophan-rich food.

The characterization variables were gender (female and male), cohabi-
tation (without partner and with partner), education (up to incomplete
high school and complete high school or more), monthly family income
(up to a eight hundred dollars and a eight hundred dollars or more -
based on the average exchange rate at the middle of the data collection pe-
riod; 5 Brazilian Reais = 1 US Dollar), body mass index (BMI) (continuous
variable), waist circumference (continuous variable) [27], chronotype [28]
and practice of physical activity (yes and no). The BMI was obtained by di-
viding the self-reported weight by self-reported height squared. The waist
circumference was obtained from the measurement of the smallest circum-
ference above the umbilical scar, at the midpoint between the last rib and
the iliac crest, with the participant standing, after a normal expiration [27].

The chronotype was obtained by a single question: "there are people
who preferred to sleep earlier (until 10 p.m) and wake up earlier
(mattutine) and people who preferred to sleep later (more than 12 a.m)
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and wake up later. Which one do you think you look like most?". The an-
swers were: "no doubt, mattutine", "more mattutine than vespertine",
"more vespertine than mattutine" and "no doubt, vespertine" [7]. For analy-
sis, the data were dichotomized in predominantly mattutine (no doubt,
mattutine and more mattutine than vespertine) and predominantly vesper-
tine (more vespertine than mattutine and no doubt, vespertine) [26].

The labor-related variableswere the type of transported cargo in the last
six months (perishable, not dangerous non-perishable, dangerous non-
perishable and other product) [29]; the work shift (night shift predomi-
nantly, day and night equally and day shift predominantly); driving for
more than six uninterrupted hours (never/rarely, sometimes and almost
every time/every time), traffic accidents in the last twelve months (yes
and no), week mileage (continuously) and time as truck driver (continu-
ously).

After the data collection, the data were typed in duplicate and consoli-
dated using the Epi Info (version 3.5.1) software and subsequently com-
pared with correction of discrepant data. The data were analyzed using
the SPSS (version 20) software. Descriptive analysis, absolute and relative
frequency for categorical variables and mean and standard deviation for
continuous variables were performed. To identify possible associations be-
tween food intake and sleep quality, linear regression, crude and adjusted
for confounding variables, were performed to obtain the Beta (B) and
Beta adjusted (Badj), respectively, confidence intervals at 95% (CI59%)
and p-value. The adjusted model had the inclusion of the variables BMI,
age (continuously), gender, monthly income, chronotype, physical activity
practice and work shift.

The study was approved by the Ethic Comitee in Human Studies. The
participants were oriented on the study objectives, and, for those who
consented, it was presented the Informed Consent Form, which was subse-
quently signed and dated by the participant, before starting the interview.
3. Results

A total of 481 truck drivers were approached in the collection sites, of
which 352 truck drivers fit the inclusion criteria. Most participants were
male (97.2%), with average age of 48.4 (±11.6) years, uncompleted high
school (60.5%) and withmonthly family income of less than eight hundred
dollars (68.2%) (Table 1). The average weight of the participants was
88.7 kg (±18.1 kg) and the average waist circumference was 103.2 cm
(±17.6 cm). The average BMI was 29,2 kg/m2 (±5,0 kg/m2). The PSQI
score presented an average of 5,3 (±3,2), ranging from 0 to 18.

The average time of profession was 20.8 years (±12.1 years), and
62.2% reported driving predominantly during the day. The average week
mileage was 2774.7 kilometers (±1441.7 kilometers) and the mostly



Table 2
Labor characterization of truck drivers interviewed in a medium size city of Paraná
state, southern Brazil, 2021 (n= 352).

Variables n %

Type of transported cargo in the last month
Perishable 117 34.2
Not dangerous non-perishable 176 51.5
Dangerous non-perishable 49 13.3

Work Shift
Night shift predominantly 54 15.3
Day and night equally 79 22.4
Day shift predominantly 219 62.3

Driving for more than six uninterrupted hours
Never/rarely 203 57.7
Sometimes 52 14.7
Almost every time/Every time 97 27.6

Traffic accidents over the last twelve months
Yes 16 4.5
No 326 95.5

Table 4
Association between self-reported food intake and subjective sleep quality using the
Pittsburgh Sleep Quality Index in continuous score, in truck drivers interviewed in a
medium size city of Paraná State, southern Brazil, 2021. Bold highlights analyzes
with statistical significance.

Self-reported food intake Beta
(CI 95%. p-value)

Beta adjusted*
(CI 95%. p-value)

Nuts
–0.586
(–1.396; 0.223. 0.156)

–0.340
(–1.093; 0.413. 0.376)

Meat
–0.013
(–0.449; 0.422. 0.953)

–0.076
(–0.476; 0.323. 0.708)

Dairy
–0.813
(–1.255; –0.371. <0.001)

–0.614
(–1.034; –0.194. 0.004)

Vegetables
–0.206
(–0.439; 0.027. 0.083)

–0.077
(–0.296; 0.142. 0.492)

Fruits
–0.456
(–0.799; –0.112. 0.009)

–0.342
(–0.658; –0.025. 0.034)

Cereals and legumes
–0.057
(–0.516; 0.402. 0.807)

0.019
(–0.403; 0.441. 0.929)

Candies/Sugar Beverage
0.732
(0.295; 1.169. 0.001)

0.402
(–0.041; 0.846. 0.076)

Bread
–0.176
(–0.697; 0.346. 0.509)

–0.165
(–0.643; 0.313. 0.498)

Energetic drinks
1.039
(0.488; 1.590. <0.001)

0.923
(0.404; 1.442. <0.001)

Number of types of food rich in tryptophan consumed frequently

Foods rich in tryptophan**
–0.262
(–0.529; 0.005. 0.054)

–0.193
(–0.437; 0.051. 0.122)

⁎ Adjusted by age (continunous), gender, BodyMass Index (continuous),monthly
family income chronotype, practice of physical activity and work Shift.
⁎⁎ Meats, eggs, milk, cheese, potato, rice, wheat, oat, beans and soybeans.
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transported cargo was classified with not dangerous non-perishable
(50.0%) (Table 2).

Regarding the SFI, it was noted that 89.5% of the truck drivers do not
consume nuts with frequency, 66.5% eat more than four types of meat
and 43.8% eat cereals and legumes frequently. About the bread and ener-
getic drinks self-reported intake, 58.5% of the truck drivers referred eat
one type of bread and 63.5% consume, at least, one type of energetic
drink frequently. Among the fruits and vegetables intake, 42.6% of truck
drivers referred to eat, at least, two types of fruits frequently, while
25.3% did not consume vegetables (Supplement 2). The food group with
the highest daily consumption of portions was meat (3.5 ±0.8), followed
by cereals and legumes (3.2 ±0.8) and vegetables (2.0 ±1.5) (Table 3).

In the adjusted linear regression, the consumption of dairy products and
fruits was associatedwith better sleep quality (lower PSQI score), with Badj
-0.614 (p-value 0.004) and Badj -0.342 (p-value 0.034), respectively. The
intake of energetic drinks was associated with worsening sleep quality
(higher PSQI score), with Badj 0.923 (p-value <0.001) (Table 4). Candies
and sugar beverages were associated with higher PSQI score in simple
model. When adjusted, the data lost significance. Consumption of
tryptophan-rich foods was not associated with sleep quality (Table 4).

4. Discussion

The profile of truck drivers was predominantly male, white, with part-
ners and with a varied food consumption. The consumption of dairy prod-
ucts and fruits was associated with better sleep quality, while the
consumption of energetic drinks was associated with worsening sleep qual-
ity. Consumption of tryptophan-rich foods was not associated with sleep
quality.

The sociodemographic profile of the analyzed population was similar to
that reported in other studies with truck drivers in Brazil [29,30] especially
in relation to the predominance of males, with average age above 40 years,
low education and overweight [29]. However, other studies have reported
Table 3
Characterization of self-reported intake by truck drivers interviewed in a medium
size city of Paraná state, southern Brazil, 2021 (n=352).

Self-reported Food Intake variables Mean of daily portions Standart deviation

Nuts 0.1 ±0.4
Meats 3.5 ±0.8
Dairy 1.0 ±0.8
Vegetables 2.0 ±1.5
Fruits 1.9 ±1.0
Cereals and legumes 3.2 ±0.8
Candies and sugar beverages 1.0 ±0.8
Bread 1.1 ±0.7
Energetic drinks 1.4 ±0.6
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a work pattern with a higher percentage of truck drivers who drive for a
longer time uninterruptedly and at night [30,31]. About the food consump-
tion, truck drivers, in general, eat three or more types of meat, cereals and
legumes regularly. The consumption of nuts was scarce, frequency similar
in Brazilian population, in general [32]. Most of truck drivers did not con-
sume variable fruits and vegetables. In the presented group of participants,
it was observed high prevalence of meat, candies, sugar beverages and en-
ergetics drink intake, approaching the food pattern considered as Western
Diet [33], which is characterized for a high intake of industrialized food,
[16,34] rich in sugars and fat, and red meat, especially processed food
[12,35].

The western diet, based on processed food, and, consequently, rich in
sugar, may be associated, with a high intake of carbohydrates, to a worse
sleep quality [36]. In this paper, there was no association with candies
and sugar beverages and the sleep quality, using an adjusted analysis. Per-
haps the absence of association in the participants is due to the work vari-
ables, which can attenuate the effects of this difference in food
consumption and the meal timing, which can affect the sleep quality, as
observed in some studies [37–39].

The time of food intake and sleep, therefore it was not observed, in the
present study, statistical significance, may be a factor that can be negative
associated with sleep regulation [40,41]. In general population, it was ob-
served that people who, usually, consume food after 9 p.m. can have a
worse sleep quality compared with those who consume their meals before
9 p.m. [28]. Changes in the food pattern, associated with higher intake of
industrialized meals and lower intake of fruits and vegetables can be asso-
ciated with a worse sleep quality. Associated with strenuous and stressful
work conditions, like higher workloads (>12 hours/day) and shift work
can be associated with worse sleep quality in general population [42]. In
shift nurses, it was observed a higher intake of sweetened drinks and
shorter period to have meals associated with worse sleep quality [43].

The SFI assessment showed a frequent intake of tryptophan, through the
rich foods (meats, eggs, milk, cheese, potato, rice, wheat, oat, beans and
soybean). In the present research, it was not found an association between
the sleep quality and the SFI of food rich in tryptophan. However, there is
evidence of a direct association of intake [44] (or supplementation) with
sleep quality in adults (non-truck drivers) [45,46].
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Indeed, this study showed an association between dairy and fruits con-
sumptions and lower PSQI score in adjusted model. Even if it is impossible
to elucidate themechanisms of action of foods in sleep using the SFI, the lit-
erature indicates that, in non-truck drivers, a variable and diverse food in-
take may provide the adequate ingestion of vitamins and tryptophan,
and, by then, corroborate with a better sleep quality. In the present popula-
tion, once the consumption of foods rich in tryptophan was not associated
with sleep quality, it is possible to speculate that the effects are mainly
from other actions, such as, perhaps, themodulation of the intestinalmicro-
biota [39], as promoted by the consumption of fruits [47], which is associ-
ated with smaller latency time (evaluated by PSQI) and the use of sleep
medication [47–49].

In elderly people, the dairy consumption was associated with a better
sleep quality (evaluated by PSQI), especially when the intake occurred at
night [48]. In this research, the regular intake of dairy products was associ-
ated with better sleep quality, despite the period of the day of intake was
not collected.

Meanwhile, the ingestion of energetic drinkswas associatedwith higher
PSQI score. In literature, the energetic drink effect in sleep is a bidirectional
pathway because of caffeine [49]. Caffeine is a stimulant substance, that
can act as an antagonist in the adenosine receptors in brain [18].

Therefore, it is impossible to know if the associations can be extrapo-
lated to other populations, because of the labor conditions those population
is exposed. It is known that shift workers can present a similar pattern of
sleep and food intake [40,50,51], with a higher intake of energetic and
sweetened drinks, even high-processed foods [41,43,52]. In this present re-
search, it was not observed interactions between sweetened drinks and
worse pattern of sleep.

As exposed, it is possible to refer that food can be an important zeitberg.
It was observed that the food composition and the time the meal is con-
sumed, can be important factors which interfere in sleep hygiene [53].
Aminoacids and high carbohydrate foods are associated with better and
worse, respectively, sleep quality [41], so, if the sleep quality can be af-
fected in general population, the result can be extrapolated for specific pop-
ulation, who suffered with other zeitbergs like shift work, stress and high
caffeine intake [43,45,47,52].

The main limitation of the present research, since it is a thirty-day
record, is the interviewee’s memory bias. The convenience sample may
also be limiting factors in this research. Nevertheless, the data collection
was performed during a pandemic period, factors that can modify the in-
take behaviors of the participants [50,54]. Other limitation is the possibility
of a bidirectional association between the study variables (food consump-
tion and sleep quality). In addition, may have occurred interaction with
other factors not observed in the study, such as the origin of the food (pur-
chased or homemade), food availability in the places where the hikers ate,
time of consumption of each food and the general conditions (luminosity,
noise, comfort, etc.) for sleeping in the thirty days prior to the research.
Among the study strengths are the broad investigation of foods consumed
and the linear regression analysis adjusted by confounding variables,
which reduce biases during the investigation. Therefore, it is perceived,
that this research agrees with others studies conducted, regarding the
self-reported food intake by truck drivers.

5. Conclusion

Truck drivers tend to have similar patterns of food intake as to shift
workers, and it can be observed in this research that fruit and dairies intake
was associated with better sleep quality, although the energetic drink con-
sumption was associated with worse sleep quality. The tryptophan dietary
intake was not associated with subjective sleep quality.

CRediT authorship contribution statement

Letícia Paviani: Conceptualization, data curation, Formal analysis,
Investigation, writing–original draft, and Writing - review & editing.
Edmarlon Girotto: Writing–review & editing. Anne Cristine Rumiato:
4

writing–review & editing. Renne Rodrigues: Conceptualization, Method-
ology, Formal analysis, writing–original draft, Writing - review & editing,
and Supervision. Alberto Durán González: Conceptualization, Methodol-
ogy, Formal analysis, Writing–original draft, Writing - review a& editing,
and Supervision.

Role of the Funding Source

L.P. receives financial support from the Coordination for the Improve-
ment of Higher Education Personnel (CAPES) from the Ministry of Educa-
tion, Brazil. No other specific funding was received to assist with the
preparation of this manuscript. The funders had no role in study design,
data collection and analysis, decision to publish, or preparation of the
manuscript.

Data availability

The datasets generated during and/or analyzed during the current study
are available from the corresponding author on reasonable request.

Declaration of Competing Interest

The authors have no conflicts of interest to declare.

Acknowledgements

None.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.dialog.2023.100098.

References

[1] Ungurean G, van der Meij J, Rattenborg NC, Lesku JA. Evolution and Plasticity of Sleep.
Curr Opin Physiol. 2020;15:111–9. https://doi.org/10.1016/j.cophys.2019.12.013.

[2] Sánchez A, Calpena AC, Clares B. Evaluating the Oxidative Stress in Inflammation: Role
of Melatonin. Int J Mol Sci. 2015;16:16981–7004. https://doi.org/10.3390/
ijms160816981.

[3] Zhao D, Yu Y, Shen Y, Liu Q, Zhao Z, Sharma R, et al. Melatonin Synthesis and Function:
Evolutionary History in Animals and Plants. Front Endocrinol (Lausanne). 2019;10:
1–16. https://doi.org/10.3389/fendo.2019.00249.

[4] Kervezee L, Kosmadopoulos A, Boivin DB. Metabolic and Cardiovascular Consequences
of Shift Work: The Role of Circadian Disruption and Sleep Disturbances. Eur J Neurosci.
2020;51:396–412. https://doi.org/10.1111/ejn.14216.

[5] Spitschan M, Garbazza C, Kohl S, Cajochen C. Sleep and Circadian Phenotype in People
without Cone-Mediated Vision: A Case Series of Five CNGB3 and Two CNGA3 Patients.
Brain Commun. 2021;3:1–13. https://doi.org/10.1093/braincomms/fcab159.

[6] Shriane AE, Ferguson SA, Jay SM, Vincent GE. Sleep Hygiene in Shift Workers: A Sys-
tematic Literature Review. Sleep Med Rev. 2020;53:101336. https://doi.org/10.1016/
j.smrv.2020.101336.

[7] Gonçalves SG, Mesas AE, Bravo DS, Birolim MM, Guidoni CM, Andrade SM, et al. Asso-
ciation between Sleep Quality and Occupational Factors in Brazilian Correctional Offi-
cers. Behav Sleep Med. 2022;00:1–14. https://doi.org/10.1080/15402002.2022.
2106985.

[8] Rodrigues R, Birolim MM, De Andrade SM, González AD, Mesas CE, Fernández-
Rodríguez R, et al. Job Strain Is Prospectively Associated with a Lower Frequency of
Fruit Consumption in Schoolteachers. Public Health Nutr. 2021;24:1678–86. https://
doi.org/10.1017/S1368980021000860.

[9] Lopes HS, Meier DAP, Rodrigues R. Qualidade Do Sono Entre Estudantes de
Enfermagem e Fatores Associados TT - Sleep Quality among Nursing Students and Asso-
ciated Factors. Semin cienc biol saude. 2018;39:129–36. https://doi.org/10.5433/
1679-0367.2018v39n2p129.

[10] Grassi KP, Sirtoli R, Rodrigues R, Alfieri DF, Guidoni CM, de Andrade GF, et al.
Associação Entre o Consumo de Café e de Medicamentos Psicoativos e a Qualidade
Do Sono de Estudantes Universitários. Rev Colomb Ciencias Quim. 2021;50:776–90.
https://doi.org/10.15446/rcciquifa.v50n3.100239.

[11] Sirtoli R, Balboa-Castillo T, Fernández-Rodríguez R, Rodrigues R, Morales G, Garrido-
Miguel M, et al. The Association Between Alcohol-Related Problems and Sleep Quality
and Duration Among College Students: A Multicountry Pooled Analysis. Int J Ment
Heal Addict. 2022. https://doi.org/10.1007/s11469-022-00763-8.

[12] Girotto E, Loch MR, Mesas AE, González AD, Guidoni CM, de Andrade SM. Unhealthy
Eating Habits and Associated Risk Factors among Truck Drivers. Cienc e Saude Coletiva.
2020;25:1011–24. https://doi.org/10.1590/1413-81232020253.11402018.

https://doi.org/10.1016/j.dialog.2023.100098
https://doi.org/10.1016/j.dialog.2023.100098
https://doi.org/10.1016/j.cophys.2019.12.013
https://doi.org/10.3390/ijms160816981
https://doi.org/10.3390/ijms160816981
https://doi.org/10.3389/fendo.2019.00249
https://doi.org/10.1111/ejn.14216
https://doi.org/10.1093/braincomms/fcab159
https://doi.org/10.1016/j.smrv.2020.101336
https://doi.org/10.1016/j.smrv.2020.101336
https://doi.org/10.1080/15402002.2022.2106985
https://doi.org/10.1080/15402002.2022.2106985
https://doi.org/10.1017/S1368980021000860
https://doi.org/10.1017/S1368980021000860
https://doi.org/10.5433/1679-0367.2018v39n2p129
https://doi.org/10.5433/1679-0367.2018v39n2p129
https://doi.org/10.15446/rcciquifa.v50n3.100239
https://doi.org/10.1007/s11469-022-00763-8
https://doi.org/10.1590/1413-81232020253.11402018


L. Paviani et al. Dialogues in Health 2 (2023) 100098
[13] Girotto E, Bortoletto MSS, González AD, Mesas AE, Peixe TS, Guidoni CM, et al. Working
Conditions and Sleepiness While Driving among Truck Drivers. Traffic Inj Prev. 2019;
20:504–9. https://doi.org/10.1080/15389588.2019.1609670.

[14] Silva RA, Andrade ALM, Guimarães LAM, Souza JCRP, de; Messias, J.C.C.. The Percep-
tion of Truck Drivers on the Use of Psychoactive Substances at Work: An Ethnographic
Study. SMAD Rev Eletrônica Saúde Ment Álcool e Drog (Edição em Port). 2019;15:1–8.
https://doi.org/10.11606/issn.1806-6976.smad.2019.150461.

[15] Johnstone AM, Giles K, Maloney NG, Fyfe CL, Cooper C, Lorenzo-Arribas A, et al. Effect
of Shift Work on Stress and Eating Behaviour (the NeuroFAST Study). Proc Nutr Soc.
2015;74:E201. https://doi.org/10.1017/S002966511500227X.

[16] Bschaden A, Rothe S, Schöner A, Pijahn N, Stroebele-Benschop N. Food Choice Patterns
of Long-Haul Truck Drivers Driving through Germany, a Cross Sectional Study. BMC
Nutr. 2019;5:1–8. https://doi.org/10.1186/s40795-019-0326-3.

[17] Strasser B, Gostner JM, Fuchs D. Mood, Food, and Cognition: Role of Tryptophan and
Serotonin. Curr Opin Clin Nutr Metab Care. 2016;19:55–61. https://doi.org/10.1097/
MCO.0000000000000237.

[18] Smith I, Saed K, St-Onge M-PP. Sleep and Food Intake. Sleep and Health. Elsevier; 2019.
p. 243–55. ISBN 9780128153734.

[19] Sanlier N, Sabuncular G. Relationship between Nutrition and Sleep Quality, Focusing on
the Melatonin Biosynthesis. Sleep Biol Rhythms. 2020;18:89–99. https://doi.org/10.
1007/s41105-020-00256-y.

[20] Godos J, Grosso G, Castellano S, Galvano F, Caraci F, Ferri R. Association between Diet
and Sleep Quality: A Systematic Review. Sleep Med Rev. 2021;57:101430. https://doi.
org/10.1016/j.smrv.2021.101430.

[21] Paris P de, Grandi G, Siviero J, Pereira FB. Sleep, Nutritional Status and Life Habits of
Truckers. Cienc Saude. 2013;6:197–205.

[22] Katagiri R, Asakura K, Kobayashi S, Suga H, Sasaki S. Low Intake of Vegetables, High In-
take of Confectionary, and Unhealthy Eating Habits Are Associated with Poor Sleep
Quality among Middle-Aged Female Japanese Workers. J Occup Health. 2014;56:
359–68. https://doi.org/10.1539/joh.14-0051-OA.

[23] Martins AJ, Martini LA, Moreno CRC. Prudent Diet Is Associated with Low Sleepiness
among Short-Haul Truck Drivers. Nutrition. 2019;63–64:61–8. https://doi.org/10.
1016/j.nut.2018.11.023.

[24] Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality
Index: A New Instrument for Psychiatric Practice and Research. Psychiatry Res. 1989;
28:193–213.

[25] Bertolazi AN, Fagondes SC, Hoff LS, Dartora EG, da Silva Miozzo IC, de Barba MEF, et al.
Validation of the Brazilian Portuguese Version of the Pittsburgh Sleep Quality Index.
Sleep Med. 2011;12:70–5. https://doi.org/10.1016/j.sleep.2010.04.020.

[26] World Health Organization. Obesity: Preventing andManaging the Global Epidemic. Re-
port of a WHO Consultation; Switzerland, 894; 2000.

[27] Heinrich KM, Jitnarin N, Suminski RR, Berkel LV, Hunter CM, Alvarez L, et al. Obesity
Classification in Military Personnel: A Comparison of Body Fat, Waist Circumference,
and Body Mass Index Measurements. Mil Med. 2008;173:67–73. https://doi.org/10.
7205/MILMED.173.1.67.

[28] Matchock RL, TobyMordkoff J. Chronotype and Time-of-Day Influences on the Alerting,
Orienting, and Executive Components of Attention. Exp Brain Res. 2009;192:189–98.
https://doi.org/10.1007/s00221-008-1567-6.

[29] Rosso GL, Montomoli C, Candura SM. Poor Weight Control, Alcoholic Beverage Con-
sumption and Sudden Sleep Onset at the Wheel among Italian Truck Drivers: A Prelim-
inary Pilot Study. Int J Occup Med Environ Health. 2016;29:1C. https://doi.org/10.
13075/ijomeh.1896.00638.

[30] Codarin MAF, Moulatlet EM, Nehme P, Ulhôa M, Moreno CR de C. Association between
Practice of Physical Activity Educational Level and Food Intake Profile of Truck Drivers.
Saúde e Soc. 2010;19:418–28. https://doi.org/10.1590/s0104-12902010000200017.

[31] Rodrigues LFS, Avelar GG, Toledo JO, Camargos EF, Nóbrega OT. Sleep Profile, Clinical
Variables, and Working Hours in Elderly and Middle-Aged Long-Haul Truck Drivers.
Geriatr Gerontol Aging. 2018;12:96–101. https://doi.org/10.5327/z2447-
211520181800034.

[32] IBGE. Instituto Brasileiro de Geografia e Estatística. Análise Do Consumo Alimentar
Pessoal No Brasil: Pesquisa de Orçamentos Familiares 2008-2009; 2011. p. 150.

[33] Cunnane SC. Origins and Evolution of the Western Diet: Implications of Iodine and Sea-
food Intakes for the Human Brain. Am J Clin Nutr. 2005;82:483. https://doi.org/10.
1093/ajcn/82.2.483.

[34] Olson R, Thompson SV, Wipfli B, Hanson G, Elliot DL, Anger WK, et al. Sleep, dietary,
and exercise behavioral clusters among truck drivers with obesity. J Occup Environ
Med. 2016;58:314–21. https://doi.org/10.1097/JOM.0000000000000650.
5

[35] Peuhkuri K, Sihvola N, Korpela R. Dietary Factors and Fluctuating Levels of Melatonin.
Food Nutr Res. 2012;56:17252. https://doi.org/10.3402/fnr.v56i0.17252.

[36] Lieberman HR, Agarwal S, Fulgoni VL. Tryptophan Intake in the Us Adult Population Is
Not Related to Liver or Kidney Function but Is Associated with Depression and Sleep
Outcomes. J Nutr. 2016;146:2609S–15S. https://doi.org/10.3945/jn.115.226969.

[37] de Melo CM, del Re MP, dos Santos Quaresma MVL, Moreira Antunes HK, Togeiro SM,
Lima Ribeiro SM, et al. Relationship of Evening Meal with Sleep Quality in Obese Indi-
viduals with Obstructive Sleep Apnea. Clin Nutr ESPEN. 2019;29:231–6. https://doi.
org/10.1016/j.clnesp.2018.09.077.

[38] Gupta CC, Vincent GE, Coates AM, Khalesi S, Irwin C, Dorrian J, et al. A Time to Rest, A
Time to Dine: Sleep, Time-Restricted Eating, and Cardiometabolic Health. Nutrients.
2022;14. https://doi.org/10.3390/nu14030420.

[39] St-OngeMP, Mikic A, Pietrolungo CE. Effects of Diet on Sleep Quality. Adv Nutr. 2016;7:
938–49. https://doi.org/10.3945/an.116.012336.

[40] Husse J, Eichele G, Oster H. Synchronization of the Mammalian Circadian Timing Sys-
tem: Light Can Control Peripheral Clocks Independently of the SCN Clock: Alternate
Routes of Entrainment Optimize the Alignment of the Body’s Circadian Clock Network
with External Time. BioEssays. 2015;37:1119–28. https://doi.org/10.1002/bies.
201500026.

[41] Sutanto CN, Wang MX, Tan D, Kim JE. Association of Sleep Quality and Macronutrient
Distribution: A Systematic Review and Meta-Regression. Nutrients. 2020;12:1–21.
https://doi.org/10.3390/nu12010126.

[42] McCuen-Wurst C, Ruggieri M, Allison KC. Disordered Eating and Obesity: Associations
between Binge-Eating Disorder, Night-Eating Syndrome, andWeight-Related Comorbid-
ities. Ann N Y Acad Sci. 2018;1411:96–105. https://doi.org/10.1111/nyas.13467.

[43] Lin TT, Guo YL, Gordon C, Cayanan E, Chen YC, Ouyang CM, et al. Association between
Sugar-Sweetened Beverage Consumption as Meal Substitutes, Workload, and Obesity in
Nurses: A Cross-Sectional Study. Int J Environ Res Public Health. 2019;16:1–9. https://
doi.org/10.3390/ijerph16244984.

[44] Binks H, Vincent GE, Gupta C, Irwin C, Khalesi S. Effects of Diet on Sleep: A Narrative
Review. Nutrients. 2020;12:1–18. https://doi.org/10.3390/nu12040936.

[45] Sutanto CN, Loh WW, Kim JE. The Impact of Tryptophan Supplementation on Sleep
Quality: A Systematic Review, Meta-Analysis, and Meta-Regression. Nutr Rev. 2022;
80:306–16. https://doi.org/10.1093/nutrit/nuab027.

[46] Jansen EC, Stern D, Monge A, O’Brien LM, Lajous M, Peterson KE, et al. Healthier Die-
tary Patterns Are Associated with Better Sleep Quality among Midlife Mexican
Women. J Clin Sleep Med. 2020;16:1321–30. https://doi.org/10.5664/jcsm.8506.

[47] Nisar M, Mohammad RM, Arshad A, Hashmi I, Yousuf SM, Baig S. Influence of Dietary
Intake on Sleeping Patterns of Medical Students. Cureus. 2019;11. https://doi.org/10.
7759/cureus.4106.

[48] Bravo R, Matito S, Cubero J, Paredes SD, Franco L, RiveroM, et al. Tryptophan-Enriched
Cereal Intake Improves Nocturnal Sleep, Melatonin, Serotonin, and Total Antioxidant
Capacity Levels and Mood in Elderly Humans. Age (Omaha). 2013;35:1277–85.
https://doi.org/10.1007/s11357-012-9419-5.

[49] Judelson DA, Preston AG, Miller DL, Muñoz CX, Kellogg MD, Lieberman HR. Effects of
Theobromine and Caffeine on Mood and Vigilance. J Clin Psychopharmacol. 2013;33:
499–506. https://doi.org/10.1097/JCP.0b013e3182905d24.

[50] Kitano N, Tsunoda K, Tsuji T, Osuka Y, Jindo T, Tanaka K, et al. Association between
Difficulty Initiating Sleep in Older Adults and the Combination of Leisure-Time Physical
Activity and Consumption of Milk and Milk Products: A Cross-Sectional Study. BMC
Geriatr. 2014;14:118. https://doi.org/10.1186/1471-2318-14-118.

[51] de Oliveira LG, Eckschmidt F, Leyton V, de Carvalho HB. Use of Alcohol Mixed with En-
ergy Drinks Increases the Prevalence of Driving Violation among Brazilian Truck
Drivers. Subst Use Misuse. 2020;55:1584–93. https://doi.org/10.1080/10826084.
2020.1750032.

[52] Nobrega S, Champagne N, Abreu M, Goldstein-Gelb M, Montano M, Lopez I, et al. Obe-
sity/Overweight and the Role of Working Conditions: A Qualitative, Participatory Inves-
tigation. Health Promot Pract. 2016;17:127–36. https://doi.org/10.1177/
1524839915602439.

[53] Lewis P, Oster H, Korf HW, Foster RG, Erren TC. Food as a Circadian Time Cue — Evi-
dence from Human Studies. Nat Rev Endocrinol. 2020;16:213–23. https://doi.org/10.
1038/s41574-020-0318-z.

[54] Steele EM, Rauber F, Costa C dos S, Leite MA, Gabe KT, Louzada ML da C, et al. Dietary
Changes in the NutriNet Brasil Cohort during the Covid-19 Pandemic. Rev Saude
Publica. 2020;54:91. https://doi.org/10.11606/s1518-8787.2020054002950.

https://doi.org/10.1080/15389588.2019.1609670
https://doi.org/10.11606/issn.1806-6976.smad.2019.150461
https://doi.org/10.1017/S002966511500227X
https://doi.org/10.1186/s40795-019-0326-3
https://doi.org/10.1097/MCO.0000000000000237
https://doi.org/10.1097/MCO.0000000000000237
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0090
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0090
https://doi.org/10.1007/s41105-020-00256-y
https://doi.org/10.1007/s41105-020-00256-y
https://doi.org/10.1016/j.smrv.2021.101430
https://doi.org/10.1016/j.smrv.2021.101430
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0105
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0105
https://doi.org/10.1539/joh.14-0051-OA
https://doi.org/10.1016/j.nut.2018.11.023
https://doi.org/10.1016/j.nut.2018.11.023
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0120
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0120
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0120
https://doi.org/10.1016/j.sleep.2010.04.020
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0130
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0130
https://doi.org/10.7205/MILMED.173.1.67
https://doi.org/10.7205/MILMED.173.1.67
https://doi.org/10.1007/s00221-008-1567-6
https://doi.org/10.13075/ijomeh.1896.00638
https://doi.org/10.13075/ijomeh.1896.00638
https://doi.org/10.1590/s0104-12902010000200017
https://doi.org/10.5327/z2447-211520181800034
https://doi.org/10.5327/z2447-211520181800034
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0160
http://refhub.elsevier.com/S2772-6533(23)00002-3/rf0160
https://doi.org/10.1093/ajcn/82.2.483
https://doi.org/10.1093/ajcn/82.2.483
https://doi.org/10.1097/JOM.0000000000000650
https://doi.org/10.3402/fnr.v56i0.17252
https://doi.org/10.3945/jn.115.226969
https://doi.org/10.1016/j.clnesp.2018.09.077
https://doi.org/10.1016/j.clnesp.2018.09.077
https://doi.org/10.3390/nu14030420
https://doi.org/10.3945/an.116.012336
https://doi.org/10.1002/bies.201500026
https://doi.org/10.1002/bies.201500026
https://doi.org/10.3390/nu12010126
https://doi.org/10.1111/nyas.13467
https://doi.org/10.3390/ijerph16244984
https://doi.org/10.3390/ijerph16244984
https://doi.org/10.3390/nu12040936
https://doi.org/10.1093/nutrit/nuab027
https://doi.org/10.5664/jcsm.8506
https://doi.org/10.7759/cureus.4106
https://doi.org/10.7759/cureus.4106
https://doi.org/10.1007/s11357-012-9419-5
https://doi.org/10.1097/JCP.0b013e3182905d24
https://doi.org/10.1186/1471-2318-14-118
https://doi.org/10.1080/10826084.2020.1750032
https://doi.org/10.1080/10826084.2020.1750032
https://doi.org/10.1177/1524839915602439
https://doi.org/10.1177/1524839915602439
https://doi.org/10.1038/s41574-020-0318-z
https://doi.org/10.1038/s41574-020-0318-z
https://doi.org/10.11606/s1518-8787.2020054002950

	Association between self-�reported food intake and subjective sleep quality among truck drivers in a city in Southern Brazil
	1. Introduction
	2. Methods
	3. Results
	4. Discussion
	5. Conclusion
	CRediT authorship contribution statement
	Role of the Funding Source
	Declaration of Competing Interest
	Acknowledgements
	Appendix A. Supplementary data
	References




