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ABSTRACT

Dehydration is very common among workers both at the beginning and end of work.
Persistent or even worsening dehydration after work indicates insufficient fluid intake
at work. The aim of the study was to determine the differences in the type of consumed
drinks during work between summer and winter periods in foresters. The study was
carried out in summer (n = 10) and in winter (n = 10) among male foresters. Subjects
completed a questionnaire regarding the amount of drinks consumed during 1 working
day. It was observed that in summer the most consumed drink was water. Similarly,
in the winter period, the volunteers drank water the most, but its consumption was
almost twice lower than in the summer (p>0.05). On the other hand, tea consumption
was 2/3 higher in winter compared to summer (p>0.05). There were also observed
large, but nonsignificant, variations in volume of fluid intake between workers. In
conclusion, the season of the year may affect workers’ choice of drink type.
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INTRODUCTION

Hypohydration is defined as a deficit of body water, which is caused by acute
or chronic dehydration (the process of losing the body water) (McDermott
et al. 2017). Dehydration can be associatedwith working in both hot and cold
environments (Kenefick and Sawka, 2007; Montain et al. 2010). It should
be noted, that drinking insufficient volume of fluids may negatively affect
human health and work performance (Kenefick and Sawka, 2007; Montain
et al. 2010; Bates et al. 2010). Previous studies shown that dehydration is
common among workers both before and after work (Bates et al. 2010; Biggs
et al. 2011; Mears and Shirreffs, 2015). Biggs et al. (2011) observed that 43%
in autumn and 47% in winter before work, as well as, 64% in autumn and
63% in winter were dehydrated. Persistent or even worsening dehydration
after work indicates insufficient fluid intake at work. As recommended by
Occupational Safety and Health Administration (OSHA) (OSHA 1; OSHA
2) and the National Institute for Occupational Safety and Health (NIOSH)
(NIOSH 1; NIOSH 2) workers should frequently (before the feeling of thirst
occurs) drink small amounts of cool water (in hot environments) or warm
beverages (especially in cold environments) to stay well hydrated.
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Table 1. Percentage of workers who consume certain types of drinks at work.

Season of Water Juices Dairy Sodas Coffee Infusions Other
the year products drinks

Summer 80% 20% 0% 40% 50% 20% 0%
Winter 60% 20% 10% 20% 50% 70% 10%

The aim of the study was to determine the differences in the type of con-
sumed drinks during work between summer and winter periods in foresters.

MATERIALS AND METHOD

Two cross-sectional observational studies were performed among forestry
workers. First observation carried out in the summer (air temperature
20.5 °C, relative humidity 57.7%) and the second in the winter (air tem-
perature 4.3 °C, relative humidity 68.5%).

The study was conducted among male foresters, who spend most of their
work outdoors. Ten participants in summer (age 31±10 years, body mass
86±15 kg, height 179±7 cm, body mass index 27±5 kg/m2) and ten parti-
cipants in winter (age 37±5 years, body mass 99±13 kg, height 179±8 cm,
body mass index 31±4 kg/m2) took part in the study. Each one was measured
over one shift.

Immediately after shift, participants completed a questionnaire regarding
fluid intake during 1 working day. The questionnaire asked about amount
and type of fluid intake at work, and including the questions about: water,
juices, dairy products, sodas, coffee, infusions, alcoholic beverages, alco-
hol free beer, energy drinks, sports drinks, plant-based beverages, meal
replacement drinks, protein shakes, supplements and others.

The study was approved by a local Ethics Committee, and writ-
ten informed consent was obtained from all participants in this study
(KEBN-21-63-JO).

Statistical Analysis

The nonparametric Mann–Whitney test was used to examine differences in
the amount of consumed specific types of drinks between workers in the
summer and in the winter. The level of statistical significance was set at
p<0.05.

RESULTS AND DISCUSSION

The statistical analysis showed that there was no statistical difference in the
amount of consumed specific types of drinks between workers in the sum-
mer and in the winter. But, despite the lack of statistical significance, it was
observed that the type and amount of fluid intake varies depending on the
season and individual preferences (see Table 1, see Figure 1).

Both in the summer and the winter, it was reported that water was consu-
med in the greatest amount among the various types of drinks (total amount
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Figure 1: Median and individual consumption (ml) of some drinks by foresters at work.

in the summer 6950 ml, in the winter 3700 ml) (p>0.05). In both periods, cof-
fee was consumed in a similar amount (total amount: in the summer 2100
ml, in the winter 1750 ml). In turn, the total amount of tea drunk in the sum-
mer was 1000 ml, and in the winter 2740 ml (p>0.05). The amount of soft
drinks consumed was similar (total amount in the summer 1300 ml, in the
winter 1200 ml) (p>0.05), but this was due to the consumption of 1 liter of
soft drinks by one volunteer in the winter. In the summer, 80% of foresters
chose water to drink, while in the winter, 70% of participants consumed tea
and 60% water. In the case of soft drinks, a higher percentage of participants
consumed them in the summer than in the winter (see Table 1, see Figure 1).

So far research on drinking patterns and fluid intake among workers was
not often conducted. As in our study, previous studies also shown that water
was consumed the most during work, but workers also often drank coffee
and soft drinks (Walden et al. 2018). Bethel et al. (2017) observed, that large
percentage of American farmers in Oregon, apart from water, consumed at
work soft drinks, sports drinks and juice. It should be noted, that the type of
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Table 2. Percentage of workers who consume different amount of drinks at work.

Season of the year Amount of fluids

<1000 ml 1000-2000 ml >2000 ml

Summer 40% 40% 20%
Winter 30% 70% -

drinks selected by workers may depend on among others: age, gender, time
of day, type of work, climatic condition, availability of fluids, culture and
tradition (Elmadfa and Meyer, 2015; Guelinckx et al. 2015; Walden et al.
2018; Vieux et al. 2019).

In our study, large, but nonsignificant, discrepancies in the amount of fluid
consumed between individual foresters were observed, which is consistent
with the results of other authors (Biggs et al. 2011; Mears and Shirreffs, 2015)
(see Table 2). In the summer, the amount of fluids consumed by foresters
ranged from 600 ml to 2150 ml, and in the winter from 350 to 1800 ml.
During the winter, none of the workers consumed more than 2000 ml of
fluid per shift (see Table 2).

CONCLUSION

In our study, the season of the year may affect workers’ choice of drink type.
In the summer, most of the workers chose to drink water during their shift,
while in winter, more than half of the workers reported drinking tea. On the
other hand, coffee was eagerly consumed both in the summer and the winter.
Some authors recommend avoid consuming drinks containing caffeine during
work, however, any type of fluid intake affect hydration status (Maughan
et al. 2016; McCubbin et al. 2020). Therefore recommendations to limit the
consumption of certain fluids (e.g. coffee) may result in lower total fluid
intake, especially if these drinks are preferred by workers (Maughan et al.
2016; McCubbin et al. 2020).
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