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Water in Students' Life and its Impact on their Health 
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SUMMARY 
Aim: Is to study the role of water in the life of students and to investigate the impact of its qual i ty on the health of students w h o did sports. 
Materials and Methods: The study was conducted at Polissya National University (Zhytomyr, Ukraine) in 2018-2020. Thus, 509 students 
between the ages of 17 and 23 w h o did not do sports and 317 student-athletes were surveyed. The level of students ' health was examined 
according to the methodology of G.L. Apanasenko. 
Results: It w a s found that the majority of students w h o did not do sport ( 9 7 . 5 % of males and 9 6 . 7 % of females) did not stick to the water 
consumpt ion schedule, whi le 5 0 . 8 % of males and 5 2 . 2 % of females w h o did sport fol lowed strict norms of the water consumpt ion schedule 
to mainta in water balance. According to most health indicators, students-athletes had better average values of the studied indicators than 
those students did not do sport. 
Conclusions: Water plays an important role in the lives of students and especial ly those students w h o do sport. H igh-qua l i ty water, st icking 
to water consumpt ion schedule, especial ly during prolonged physical exercise and at h i g h temperatures have a positive effect on the body 
and improve the health of students. 
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STRESZCZENIE 
Cel: Celem pracy byto zbadanie roli wody w zyciu s tudentow oraz anal iza w p t y w u jej jakosci na zdrowie s tudentow uprawiajqcych sport. 
Materiat i metody: Badania przeprowadzono na Poleskim Uniwersytecie Narodowym (Zytomierz, Ukraina) w latach 2018-2020. W t y m 
okresie przebadano 509 studentow w wieku od 17 do 23 lat, ktorzy nie uprawial i sportu, oraz 317 studentow-sportowcow. Poziom zdrowia 
s tudentow z b a d a n o z g o d n i e z metodolog iq G.L. Apanasenko. 
Wyniki: Wi§kszosc s tudentow nieuprawiaj^cych sportu ( 9 7 , 5 % m^zczyzn i 9 6 , 7 % kobiet) nie przestrzegata za lecen spozycia wody, podczas 
g d y 5 0 , 8 % m^zczyzn i 5 2 , 2 % kobiet uprawiaj^cych sport przestrzegato rygorystycznego h a r m o n o g r a m u spozycia w o d y w celu utrzymania 
rownowagi wodno-elektrol i towej . Wedtug wi^kszosci w s k a z n i k o w zdrowotnych studenci -sportowcy mieli lepsze srednie wartosci badanych 
w s k a z n i k o w niz studenci n ieuprawiaj^cy sportu. 
Wnioski: Woda o d g r y w a w a z n q rol§ w zyciu studentow, a zwtaszcza tych, ktorzy uprawia jq sport. Woda wysokie j jakosci , przestrzeganie 
h a r m o n o g r a m u jej spozycia, szczegolnie podczas dtugotrwatego wysitku fizycznego i przy wysok ich temperaturach, w p t y w a pozytywnie na 
organizm i poprawia stan zdrowia studentow. 

Stowa kluczowe: w o d a , h a r m o n o g r a m spozycia wody, studenci , zdrowie 
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INTRODUCTION 
Water is one of the most important nutrients in the human 

body, without which life processes cannot take place, and 
life itself is impossible [1, 2]. It is the second most important 
after oxygen. This is a natural liquid mineral that determines 
not only the state of human health but also life expectancy. 
Biochemical reactions occur in water medium due to the 
unique physicochemical properties of water. Water is one 
of the most valuable resources, and clean water is one of the 
scarcest natural resources. Poor quality water and sanitation 
are the cause of almost 80 % of all diseases in countries with 
low social development [3, 4]. 

The water content in the body depends on the age, gender, 
and functional status of the person. In the body of young 
students, water accounts for about 2/3 of body weight: about 
60 % for males, and 50% of total body weight for females. 
Water is unevenly distributed among individual tissues; its 
content varies from 0.3% in tooth enamel to 99% in biological 
fluids. Half of all body water is accounted for muscles, about 
1/8 - for the skeleton, 1/20 - for the blood [5, 6]. 

Water is of particular importance during exercise: 
erythrocytes carry oxygen to active muscles through blood 
plasma, which consists mainly of water; nutrients - glucose, 
fatty acids, and amino acids are also transported to the muscles 
by the plasma; leaving the cells, CO2 and other metabolic 
by-products enter the plasma, where they are excreted from 
the body; hormones that regulate metabolic processes and 
muscle activity are transported to their targets by blood 
plasma during exercise; body fluids contain buffer compounds 
that provide normal pH during the formation of lactate; 
water promotes the return of heat generated during exercise; 
blood plasma volume is the main indicator of blood pressure 
and the functions of the cardiovascular system respectively 
[2, 7]. Thus, water and its quality play an important role in 
the lives of people and especially students who play sports 
in the learning process. However, research aimed at studying 
water quality, sticking to water consumption schedule by 
students and, especially, by students who do sport, has been 
conducted insufficiently. 

AIM 
The aim of this article is to study the role of water in the 

life of students and to investigate the impact of its quality 
on the health of students who did sports. 

MATERIALS AND METHODS 
The study was conducted at Polissya National University 

(Zhytomyr, Ukraine) in 2018-2020. Thus, 509 students, including 
237 males and 272 females ofvarious specialties between the ages 
of 17 and 23, were surveyed. In addition, 317 student-athletes 
engaged in various sports took part in the research, including 
179 males and 138 females of different sports qualifications. 
Experimental (EG, n=32 males, n=28 females) and control 
groups (CG, n=34 males, n=31 females) were formed to study 
the impact of water quality and keeping to water consumption 
schedule on the health of student-athletes. The EG included 
student-athletes whose water intake schedule was rational 

during studying and training and was assessed by them as 
high and sufficient, the CG involved the students whose water 
consumption schedule was rated as medium and low. The level 
of students' health was examined at the end of the study at a 
higher education institution according to the methodology of 
G.L. Apanasenko based on the anthropometry indicators and 
the state of the cardiovascular system [8]. Medical examinations 
were performed by a doctor of the medical center of Polissya 
National University. 

The methods of investigation: theoretical analysis and 
generalization of the scientific and methodological literature, 
pedagogic observation, questionnaire survey, medical and 
biological methods, and methods of mathematical statistics. 
21 sources on the topic of the article from the scientometric 
databases PubMed, Scopus, Web of Science Core Collection 
and others were analyzed. The authenticity of the difference 
between the indicators of students of EG and CG was determined 
by Student's t-test. 

This study complies with the ethical standards of the 
Act of Ukraine "On Higher Education" No. 1556-VII dated 
01.07.2014 and the regulations of the World Medical Association 
Declaration of Helsinki. 

RESULTS 
Replenishing fluid in the body should begin in the morning. 

To start all the processes in the body, it is necessary to start 
the morning with drinking water, which allows you to wake 
up faster, as well as cleanse the body of harmful substances 
accumulated during the night. At the same time, our surveys 
of the higher education institution (HEI) students and those 
students actively involved in sports showed significant differences 
in water consumption and keeping to water consumption 
schedule (Table 1). Most students, who did not do sport 
(97.5% of males and 96.7% of females), did not stick to a clear 
schedule of water consumption, their regime was chaotic. At 
the same time, student-athletes (50.8% of males and 52.2% of 
females) kept clear norms of water consumption to maintain 
water balance in the body. 

It is known that the consumption of free water is better to 
distribute evenly throughout the day. Generally, the keeping 
to water consumption schedule is rational: 200-250 ml of 
liquid in the form of tea or coffee in the morning; 200-250 ml 
with the first course and 200-250 ml in the form of beverage 
at lunch; 200-250 ml of tea at dinner and 200-250 ml of 
yoghurt before going to bed. Drinking water after waking up 
is important. It was confirmed by surveys of athletes (54.2% of 
males and 55.8% of females), while only 11.8% of males and 
14.3% of females, who did not do sport, followed this advice. 
The obtained data confirm that sports activity encourages 
students to acquire the skills of maintaining water balance 
in the body, which directly affects the efficiency of training 
activities and achieving sports results in competitions. Such 
indicators of student-athletes as drinking water before meals, 
baths, saunas, and sleep are generally better than of those 
students who do not do sport. 

The water consumption schedule is of great importance 
for student-athletes during competitive activities. Our surveys 
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Table 1. The assessment of one's o w n water consumpt ion schedule by the students w h o were e n g a g e d ( n = 3 1 7 ) and those w h o were not e n g a g e d ( n = 5 0 9 ) 
in sports during studying ( % ) 

The indicators of keeping to water g e n d e r 
consumption schedule 

Keeping to water consumption schedule 
The indicators of keeping to water g e n d e r 

consumption schedule students not engaged in sports (n=509) student-athletes (n=317) 
The indicators of keeping to water g e n d e r 

consumption schedule 
Yes No Yes No 

Adhere to a clear schedule 
male 2.5 97.5 50.8 49.2 

Adhere to a clear schedule 
female 3.3 96.7 52.2 47.8 

After wak ing up 
male 11.8 88.2 54.2 45.8 

After wak ing up 
female 14.3 85.7 55.8 44.2 

Before meals 
male 8.9 91.1 38.6 61.4 

Before meals 
female 9.9 90.1 32.6 67.4 

Drink water w i t h meals 
male 0.8 99.2 10.6 89.4 

Drink water w i t h meals 
female 0.4 99.6 9.4 90.6 

Before a bath or sauna 
male 3.4 96.6 18.4 81.6 

Before a bath or sauna 
female 1.1 98.9 17.4 82.6 

Before sleep 
male 11.4 88.6 41.3 58.7 

Before sleep 
female 10.7 89.3 37.0 63.0 

Table 2.The assessment of the importance of sticking to water consumpt ion schedule in the process of competit ive activity by students-athletes of different 
sports ( % ) 

Athletes 
subjective assessment 

Athletes Gender 
High Middle Low 

Short-d istance runners 
male 21.4 35.7 42.9 

Short-d istance runners 
female 8.3 33.4 58.3 

Middle and long-distance runners 
male 84.2 15.8 -

Middle and long-distance runners 
female 78.6 21.4 -

Road cyclists 
male 94.4 5.6 -

Road cyclists 
female 100.0 - -

Heavyweight 
male 5.9 23.5 70.6 

Heavyweight 
female 25.0 37.5 37.5 

Powerlifters 
male 4.4 39.1 56.5 

Powerlifters 
female 8.3 25.0 66.7 

Kettlebell lifters 
male 36.5 48.3 15.2 

Kettlebell lifters 
female 32.4 55.9 11.7 

Wrestlers 
male 38.9 55.6 5.5 

Wrestlers 
female 39.5 48.9 11.6 

have shown that the subjective assessment of the water intake 
schedule of student-athletes during their participation in 
competitions largely depends on the sport. Such athletes as 
road cyclists (94.4% of males and 100% of females), middle and 
long-distance runners (84.2% of males and 78.6% of females) 
assessed adherence to the water consumption schedule during 
participation in competitions as high (Table 2). The athletes 
whose activities were associated with the manifestations of 
endurance, including kettlebell lifters and wrestlers, also 
attached importance to this aspect of training. 

Our research showed that students who did not do sport and 
student-athletes satisfied their thirst in different ways (Table 3). 
The athletes were more responsible for replenishing fluid in 
the body. More than 56.4% of athletes preferred drinking 

water, fruit and vegetable juices, tea, and various beverages, 
while the number of students who were not engaged in sports 
with such preferences accounted for only 28.3%. Quite a few 
students were found to consume broths and soups (5.1% of 
males and 8.5% of females), and only 40.2% of males and 
45.7% of females among the athletes consumed them. Besides, 
64.8% of male athletes and 62.3% of female athletes preferred 
the consumption of products that form water in the body 
and replenish the water-salt balance. Students did not attach 
much importance to this source of fluid replenishment in the 
body except for 7.6% of males and 11.4% of females. 

Our research has shown that the higher the level of sports 
qualifications is, the better level of special knowledge and 
skills regarding fluid consumption during sports activities 
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Table 3. The features of fluid replenishment in the body by students w h o were e n g a g e d ( n = 3 1 7 ) and those w h o were not e n g a g e d ( n = 5 0 9 ) in sports during 
studying ( % ) 

Replenishment of fluid in the body Gender students not engaged in student-athletes 
by students during the day Gender sports (n=509) (n=317) 

„ . , . . , . , male 28.3 56.4 
Drinking water, juices, tea, various drinks 

Soups and broths 

female 36.0 55.8 
male 5.1 40.2 

female 8.5 45.7 
male 7.6 64.8 

Products that form water in the body 
female 11.4 62.3 

athletes have. In particular, the research showed that among 
the masters of sports of international level, no athlete had 
a medium or low level of knowledge of the water consumption 
schedule (75.0% of males and 60.0% of females had a high 
level, and other athletes - sufficient). At the same time, 47.2% 
of males and 47.8% of females among beginner athletes and 
31.7% and 30.9% of athletes with athletic titles were found 
to have a low level of such knowledge (Table 4). 

To study the impact of the water quality consumed by 
students who did sport during their studies on the state of 
their health during educational and training activities at HEI, 
a comparative analysis of the physical health of students, 
whose water consumption schedule was evaluated as high 
and sufficient (experimental groups) and medium and low 
(control groups) at the end of their study at HEI was conducted, 
using the methodology of G.L. Apanasenko (Table 5). 

The analysis showed that according to most of the studied 
parameters that characterize the state of health, average values 
of both male and female student-athletes, who followed 
a rational water consumption schedule and consumed good-
quality drinks during the educational process, training, and 
competitive activities, were better than those of student-
athletes whose water intake schedule was rated as medium 
and low. A significant difference was found in the indicators 
of body mass index (p<0.05) - the difference in the indicators 
between the EG and CG males was 0.6 kg/m2, females - 1.2 
kg/m2; Robinson's index of the EG males was significantly 
(p<0.05) better than in the CG by 2.6 c.u., the EG females' 
was better by 3.1 c.u.; the level of somatic health in the EG 
was recorded to be significantly better than in the CG by 
1.87 points among male students and by 1.76 points among 
female students. Thus, the obtained results make it possible 

Table 4. The level of knowledge of student-athletes of different qualifications ( n = 3 1 7 ) of the consumption of drinks during training and competitive activities ( % ) 

The level of 
knowledge G e n d e r 

Qualification of athletes 
The level of 
knowledge G e n d e r 

,n,i„t„c Athletes with Masters of sports 
B e g i n n e r a t h l e t e s athletic titles m a s t e r s o f s p o r t s of international level 

High 
male 5.6 16.4 45.2 75.0 

High 
female 8.7 11.7 56.3 60.0 

Sufficient 
male 13.9 23.1 41.9 25.0 

Sufficient 
female 13.1 22.3 25.0 40.0 

Middle 
male 33.3 28.8 12.9 -

Middle 
female 30.4 35.1 18.7 -

Low 
male 47.2 31.7 - -

Low 
female 47.8 30.9 - -

Table 5. The health level of students w h o did sport during their studies ( M e a n ± S D , n = 1 2 5 ) 

Indicators 
Males (n=66) Females (n=59) 

Indicators 
EG (n=32) CG (n=34) P EG (n=28) CG (n=31) P 

Body mass index, kg/m 2 2 2 . 3 ± 0 . 2 1 2 2 . 9 ± 0 . 2 0 < 0 . 0 5 1 9 . 9 ± 0 . 2 3 2 1 . 1 ± 0 . 2 2 < 0 . 0 1 
Life index, ml/kg 6 0 . 7 ± 0 . 8 9 5 8 . 4 ± 0 . 8 5 > 0 . 0 5 5 1 . 3 ± 0 . 9 2 4 9 . 6 ± 0 . 9 4 > 0 . 0 5 
Power index, % 6 5 . 5 ± 0 . 8 7 6 3 . 2 ± 0 . 9 4 > 0 . 0 5 5 0 . 9 ± 1 . 0 1 4 8 . 7 ± 1 . 0 6 > 0 . 0 5 
Robinson's index, c.u. 8 2 . 4 ± 0 . 8 5 8 5 . 0 ± 0 . 9 1 < 0 . 0 5 8 1 . 3 ± 0 . 8 8 8 4 . 4 ± 0 . 8 9 < 0 . 0 5 
Heart rate recovery after 20 
squats in 30 s, s 8 8 . 6 ± 1 . 9 7 9 4 . 3 ± 2 . 0 4 < 0 . 0 0 5 9 5 . 1 ± 1 . 8 8 9 9 . 7 ± 1 . 9 5 > 0 . 0 5 

Level of physical health, 
points 1 0 . 8 4 ± 0 . 4 7 8 . 9 7 ± 0 . 4 9 < 0 . 0 5 1 0 . 3 2 ± 0 . 3 8 8 . 5 6 ± 0 . 4 2 < 0 . 0 1 

Legend: Mean - arithmetical average; SD - standard deviation; p - the significance of the difference between the indicators of EG and CG due to the Student's t-test 
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to conclude that the quality of water and the rational schedule 
of its consumption will also contribute to the improvement of 
sports performance as one of the main factors in the health 
of student-athletes. 

DISCUSSION 
The role of water, its quality, and rational water consumption 

schedule are noted in the works of many scientists [1, 9-11]. 
Regular drinking ensures students' well-being and normal 
working capacity, prevents the development of many diseases, 
protects against the loss of essential minerals during intense 
exercise and hydration. 

The changes in the water amount in the athlete's body 
can adversely affect their endurance [12-14]. Decreased fluid 
stores in the body during exercise significantly reduces its 
subsequent loss of sweat during prolonged muscular activity. 
The studies [15-18] have shown a lack of tolerance to prolonged 
physical and thermal stress in the case of dehydration. For 
example, long-distance runners, slow down the running 
rate by almost 2% in the case of water loss by 1% of body 
weight due to dehydration. Dehydration leads to a decrease 
in physical performance, the degree of deterioration depends 
on the amount of fluid loss and the nature of the exercise 
performed. Moreover, performance decreases regardless of the 
means that caused dehydration (prolonged physical activity, 
immersion in warm water, staying in the sauna, or the use of 
diuretics). Even a slight degree of dehydration, which leads 
to a decrease in body weight by 1.8%, leads to significantly 
decreased performance during physical activity with maximum 
oxygen consumption at a rate of 90% [4, 19, 20]. 

Scientists [5, 7, 21] developed guidelines for optimal 
replenishment of fluid loss during physical activity. In 
competitions lasting less than one hour, they recommend 
taking 300-500 ml of 6-10-percent carbohydrate drink before 
physical activity and 500-1000 ml of cold (5-10 °C) water in 
the process of competition. If the competition lasts from one 
to three hours, the amount of water recommended consuming 
before the competitive activity is 300-500 ml, and it is advisable 
to drink from 800 to 1600 ml of chilled drink containing 
from 6 to 8% carbohydrates with additional consumption of 
electrolytes during the competition. Restoring the body's loss 
of water and electrolytes during the recovery period can be 
overly important for the effective performance of a further 
physical activity. With a high degree of dehydration (more 
than 5 % of body weight), the recovery of fluid reserves in the 
body occurs within 48-72 hours [3, 6]. The effective recovery 
after physical activity can be achieved only if the loss of water 
with sweat will correspond to the consumption of drinks 
with such a concentration of sodium as it was in the sweat. 
The prospects for future research are aimed at studying the 
ways to improve the students' water consumption schedule 
while studying at HEI. 

CONCLUSIONS 
1. It was found that the majority of students who did not do 

sport (97.5% of males and 96.7% of females) did not stick 
to the water consumption schedule, while 50.8% of males 

and 52.2% of females who did sport followed strict norms 
of water consumption to maintain water balance in the 
body. The students involved in endurance sports kept to 
water consumption schedule more strictly. At the same 
time, none of the high-class student-athletes was found 
to have an average or low level of knowledge about water 
consumption (75.0% of males and 60.0% of females had 
a high level, and the rest - sufficient). 

2. According to most health indicators, students-athletes 
whose water intake schedule was assessed as high and suf-
ficient had better average values of the studied indicators 
than those students whose water consumption schedule 
was assessed as medium and low. 

3. It was found that water plays an important role in the life 
of students, and especially during physical activity. High-
quality water, keeping watering consumption schedule, 
especially during prolonged exercise and in high ambient 
temperatures having a positive effect on the body: they 
reduce dehydration, bring down fever, reduce the load on 
the cardiovascular system, accelerate the recovery pro-
cess, and increase physical performance. All this helps to 
improve the health of students. 
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Konferencje, sympozja, targi 

REHA INNOVATIONS - KRAKOW, 10-11 WRZESNIA 2021 R. 

W dniach 10-11 wrzesnia 2021 w Krakowie cala branza rehabilitacyjna b^dzie skupiona na dwoch wydarzeniach: 
Targach REHA Innovations - Fizjoterapia, Nowoczesna Diagnostyka, Odnowa Biologiczna oraz. 

REHA Sympozjum - X X Sympozjum Naukowe Polskiego Towarzystwa Rehabilitacji. 
Targi i sympozjum organizowane s^ przez firm^ Targi w Krakowie. 

B^d^ to pierwsze wydarzenia organizowane stacjonarnie w dobie pandemii SARS-CoV-2! 
Podczas REHA Innovations - Fizjoterapia, Nowoczesna Diagnostyka, Odnowa Biologiczna nast^pi integracja srodowisk 

zwi^zanych z szeroko poj^tymi dziedzinami fizjoterapii, diagnostyki oraz odnowy biologicznej. 
Targi b^d^ platform^ spotkan i rozmow. W jednym miejscu zbior^ si§ przedstawiciele biznesu, jednostki akademickie 

i start-up'y, by zaprezentowac szerokie spektrum innowacji w obszarach cyfryzacji i robotyki. 
Wi^cej informacji mozecie Panstwo znalezc na stronie internetowej wydarzenia https://www.rehainnovations.pl/ 

Program Reha Sympozjum - X X Sympozjum Naukowe Polskiego Towarzystwa Rehabilitacji skupia swoj^ szczegoln^ uwagf 
na kompleksowej rehabilitacji w dobie pandemii SARS-CoV-2! . Specjalisci z dziedzin z fizjoterapii i rehabilitacji zbior^ si§, 

aby wymienic si§ cennymi doswiadczeniami oraz sposobami pomocy swoim pacjentom. 
Wi^cej informacji mozecie Panstwo znalezc na stronie internetowej wydarzenia: http://www.rehasympozjum.pl/ 

Oba te wydarzenia l^cz^ ze sob^ szczegoln^ troskf o zdrowie spoleczenstwa oraz skupiaj^ si§ na niezb^dnej 
dla rozwoju innowacji wymianie doswiadczen i pogl^dow. S^ to niew^tpliwie unikalne wydarzenia, 

maj^ce znacz^c^ wagf dla swiata nauki oraz biznesu. 
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