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The behaviour regarding the fl uid intake in adolescents and young adults is an important issue, since these data may 
provide information about the health consciousness of the next generation. Inappropriate daily beverages intake for 
a long period can have adverse eff ects on human health. Positive eff ects of maintenance of good hydration are known 
in the prevention of chronic diseases like urolithiasis, bladder or colon cancer, hypertension, obesity, or constipation. 
In the present study, we examine the various factors of beverage intake by university students. Data from 3020 
students of the Czech and Slovak universities were collected in 2016–2018 to evaluate their daily fl uid intake and 
the characteristics of beverage consumptions. We found that gender, country, frequency of daily water intake, 
nutrition literacy, and some other factors infl uence whether a student reports having a daily water intake of more than 
1.5 litres. Our respondents have preferences for beverages, based on taste and health eff ects primarily, prices and 
availability were secondary. We present the suggestions for a more balanced beverage intake for the studied age 
group.
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The behaviour regarding the fl uid intake in adolescents and young adults may provide 
information about the health consciousness of the next generation. Adequate fl uid intake is 
important for human health and survival, including maintaining brain function. The volume, 
composition, and distribution of body fl uids have profound eff ects on cell function. Water 
plays an essential role in the body cells and tissues for breathing, digestion, removal of waste, 
or regulation of the body temperature. Dehydration can result in headaches, poor concentration, 
reduced short-term memory, changes in mood states, or can have a negative impact on 
physical performance. Insuffi  cient daily fl uids intake for a long period has been linked to 
increases in risk for urinary tract infections, dental disease, broncho-pulmonary disorders, 
constipation, kidney stones, and impaired cognitive function. High fl uid intake can decrease 
the risk of urinary tract stones, colon and urinary tract cancer, or mitral valve prolapse 
(Bൺඅൺ඀ඁං et al., 2011; Pൺඋ඄ et al., 2012; Aඇ ๟ MർCൺൿൿඋൾඒ, 2016; Mൺඅං඄, 2019).
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Ministry of Health of the Czech Republic provides a national recommendation in the 
range of 2 litres (females) to 2.5 litres (males) of fl uids per day, 80% of which should come 
from beverages (i.e. 1.6 and 2 litres, respectively). The Public Health Offi  ce in Slovakia 
provides a national recommendation for children from the age of ten and adults for 2–2.5 
litres of fl uid per day. The water requirements for individuals can vary each day regarding 
physical activity, dietary contents, water losses, capacities of kidneys, or climates (Rඈඌൻඈඋ඀ 
๟ Kඈ෷ට෢ൾ඄, 2016; PHA SR, 2018).

Kඎ඄ൺඹ඄ൺ (2010) analysed the lifestyle of 1150 students of the University of South 
Bohemia in the Czech Republic aged 19 to 26 years. He found that the proportion of students 
with fl uid consumption of less than 1.5 litres per day was 57%. Approximately 2 litres of 
water per day was reported by 23% of students, the optimal intake, which exceeds 2 litres per 
day, was observed for 20% of the students. Jൺ඄ඎൻට඄ඈඏග (2010) presented the daily intake of 
more than 2 litres by 17% of students of the Department of Nursing of the University of 
Prešov, Slovakia (n=116). An intake of only 0.25–0.5 litres of fl uids per day was reported by 
27% of students. Šඋൺආ඄ඈඏග and Kඈඉඹൾ඄ඈඏග (2005) reported the daily fl uid intake more than 
2 litres by 26.4% of university students in Nitra, Slovakia (n=144).

Nංඌඌൾඇඌඈඁඇ and co-workers (2013) presented twelve studies on beverages and water 
intake of healthy adults in European countries. Regarding plain water intake, the values 
varied from 1.243 litres per day in Belgian women to 0.483 litres per day in Swedish men. 
The similar values across the studies were obtained by mineral water, coff ee, and tea. Cross-
sectional surveys among adults in 13 countries worldwide for the total fl uid intake from 
drinking water and beverages were evaluated by Fൾඋඋൾංඋൺ-Pඤ඀ඈ and co-workers (2016). 
Statistical diff erence was found in total fl uid intake between countries but not between 
genders. Bඅඈർ඄ and co-workers (2013) provided a qualitative study of beverage consumption 
among US college students. They found that students have strong preferences for beverages, 
based on taste and price primarily, health eff ects were secondary. The sample of 50 university 
students with normal weight and diverse ethnic backgrounds in Canada was analysed by 
Vൺඇൽൾඋඅൾൾ and co-workers (2018). Sugar-sweetened beverages, coff ee, and tea were among 
the most frequently consumed beverages consumed in large volumes.

The objectives of our paper are:
(1) To determine the diff erences in fl uid intake and beverage consumption between the 

Czech and Slovak university students.
(2) To compare the results obtained with those from other studies.
(3) To describe the suggestions for healthy drinking of the age group studied.

1. Materials and methods

 We collected data at the beginning of the academic years 2016/2017, 2017/2018, and 
2018/2019 (in the autumns) by questionnaires at 4 universities in the Czech Republic and 
Slovakia. Data from 3020 students (1221 males and 1799 females) were obtained at JU České 
Budějovice, the Czech Republic (826 students, 223 males, and 603 females), UPJŠ Košice, 
Slovakia (418 students, 126 males, and 292 females), VŠP Jihlava, the Czech Republic (550 
students, 90 males, and 460 females), VUT Brno, the Czech Republic (1226 students, 782 
males, and 444 females). The study involved in total more females (59.57%) than males 
(40.43%).
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The questionnaire included 27 multiple choice closed-type questions regarding the 
volumes, frequencies, and sources of water consumption per day, the knowledge of students 
about healthy drinking, and the most favourite beverage. Participants reported the frequency 
of intake (no consumption – 0, very rare consumption – 1, several times a month – 2, several 
times a week – 3, or daily consumption – 4) for 14 categories of beverages  (plain tap water, 
plain non-carbonated packaged water, tea, fruit/vegetable juices, coff ee, regular soda or pop, 
sugar-sweetened beverages, fl avoured water, energy drinks, diet soda or pop, sports drinks, 
unsweetened milk, and chocolate or sweetened milk). The categories of beverages were 
taken from available beverage frequency questionnaires (Fൾඋඋൾංඋൺ-Pඤ඀ඈ et al., 2016; 
Vൺඇൽൾඋඅൾൾ et al., 2018). In our statistical analysis, we unifi ed the categories of unsweetened 
milk, chocolate, or sweetened milk to a single category of milk and milk drinks. Moreover, 
the place of the highest volume of beverages consumed (home or dormitory, school, 
restaurant, or cafeteria) was given by respondents. The questions about gender, year of study, 
and study area were also included. We did not explore the physical activity in the questionnaire; 
however, we have reported the answers of students of the Department of Physical Education 
and Sport, who are analysed in the group of students of Humanities and Arts.

Analysis of data was performed by using Microsoft Excel and IBM SPSS Statistics 25. 
Categorical variables have been represented as frequencies. Chi-square statistics were used 
to confi rm the statistical diff erence between groups of students for categorical qualitative 
variables. Statistical signifi cance at *P<0.05; **P<0.01, ***P<0.001 were considered in our 
analysis.

Logistic regression allows us to assess the impact of a set of variables on a categorical 
dependent variable. Our analysis with logistic regression focuses on establishing relationships 
between the binary outcome (measured by the variable with 0 indicating water intake less 
than 1.5 litres and with 1 indicating equal or more than 1.5 litres) and students’ characteristics 
that might have aff ected the water intake equal or more than 1.5 litres, namely:
• gender (0 – man, 1 – woman),
• country (0 – The Czech Republic, 1 – Slovakia),
• year of study (fi rst, second, third, fourth, fi fth, PhD study),
• study area (Medicine and Health Sciences, Engineering and Technologies, Natural 

Sciences, Humanities and Arts),
• frequency of daily water intake (1–4 times per day, 5–8 times per day, 9–12 times per 

day, more than 12 times per day),
• knowledge about recommended daily water intake (less than 1 litre, 1–1.5 litres, more 

than 1.5 litres up to 2 litres, more than two litres),
• knowledge about the coff ee contribution to daily water intake (0 – yes, 1 – no),
• factors of beverage preferences (taste, health eff ects, price, availability),
• regularity of drinking during the day (regularly, not regularly),
• taking the water to the school (yes, more yes, more no, no),
• place of the most water intake (home or dormitory, school, restaurant, or cafeteria).

2. Results and discussion

Questionnaires of 3020 university students in the Czech Republic and Slovakia were analysed 
to evaluate their daily fl uid intake. The percentages and absolute frequencies of participants 
regarding gender, year of study, and study area are illustrated in Table 1.
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Table 1. Characteristics of participants

Characteristics Absolute and relative frequencies of students 

Total
(Proportion, %)

n=3020

The Czech Republic 
(Proportion, %)

n=2602

Slovakia
(Proportion, %)

n=418

Gender

Male
Female

1 221 (0.404)
1 799 (0.596)

1 095 (0.421)
1 507 (0.579)

126 (0.301)
292 (0.699)

Year of study

First 720 (0.238) 613 (0.236) 107 (0.256)

Second 619 (0.205) 539 (0.207) 80 (0.191)

Third 833 (0.276) 756 (0.290) 77 (0.184)

Fourth 374 (0.124) 328 (0.126) 46 (0.110)

Fifth 348 (0.115) 283 (0.109) 65 (0.156)

PhD 126 (0.042) 83 (0.032) 43 (0.103)

Study area

Medicine and Health Sciences 303 (0.100) 271 (0.104) 32 (0.077)

Engineering and Technologies 1 028 (0.340) 1 028 (0.395) 0 (0.000)

Natural Sciences 363 (0.120) 186 (0.072) 177 (0.423)

Humanities and Arts 1 326 (0.440) 1 117 (0.429) 209 (0.500)

The water intake, frequency of water intake, and knowledge about recommended daily 
intake in litres per day reported by the Czech and Slovak students are illustrated in  Figure 1. 
Fluid intake exceeding 2 litres per day wa s observed for 24.6% of all students, 26.0% of the 
Czech students, and 16.1% of the Slovak students. Fluid intake of less than 1 litre per day was 
observed for 14.1% of all students, 13.1% of the Czech students, and 20.1% of the Slovak 
students. The chi-square statistics on 3 degrees of freedom (df) for the volumes of water 
consumption, the frequencies of water consumption, and the knowledge about recommended 
daily intake between groups of the Czech and Slovak students are described in Figure 1.

Regarding the most consumed beverages by students, they prefer tap water, tea, milk 
and milk drinks, fruit/vegetable juices, and coff ee (see Table 2). 39.6% of students consume 
sugar-sweetened beverages and 12.1% drink energy drinks. The chi-square statistic on 10 
degrees of freedom for the most consumed beverages between groups of the Czech and 
Slovak students is 27.138 (P=0.004**, n=3020). The plain tap water is consumed by a higher 
proportion of the Czech students; the plain non carbonated packaged water is drunk by a 
higher proportion of Slovak  students. The relative frequencies of the consumed types of 
beverages by students are illustrated in Figure 2.

We performed logistic regression with a dichotomous dependent variable (water intake 
less than 1.5 litres and water intake equal or more than 1.5 litres). Our predictor independent 
variables were categorical (gender, country, study area, knowledge about recommended daily 
intake, knowledge about coff ee contribution, factors of beverage preferences, the regularity 
of drinking, taking the water to the school, and place of the most water intake) or ordinal 
(year of study, frequency of daily water intake). The model of logistic regression correctly 
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classifi ed 80.2% of cases overall. We were able to correctly classify 82.6% of students who 
presented the water intake equal or more than 1.5 litres and 77.2% of students who presented 
water intake less than 1.5 litres.

Fig. 1. The water intake, frequency of water consumption, and knowledge about recommended daily intake 
between groups of the Czech and Slovak students
: Czech Republic (n=2602); : Slovakia (n=418)

Table 2. The most consumed types of beverages by students
Type of beverages Absolute and relative frequencies of students

Total
(Proportion, %)

n=3020

The Czech Republic 
(Proportion, %)

n=2602

Slovakia
(Proportion, %)

n=418
Plain tap water 2814 (0.932) 2440 (0.938) 374 (0.895)
Plain non-carbonated packaged 1473 (0.488) 1232 (0.474) 241 (0.577)
Tea 2699 (0.894) 2311 (0.888) 388 (0.928)
Fruit/vegetable juices 2054 (0.680) 1781 (0.685) 273 (0.653)
Coff ee 2002 (0.663) 1732 (0.666) 270 (0.646)
Regular soda or pop 1699 (0.563) 1459 (0.561) 240 (0.574)
Sugar-sweetened beverages 1196 (0.396) 1050 (0.404) 146 (0.349)
Flavoured water 1066 (0.353) 931 (0.358) 135 (0.323)
Energy drinks 366 (0.121) 323 (0.124) 43 (0.103)
Diet soda or pop 302 (0.100) 269 (0.103) 33 (0.079)
Sports drinks 286 (0.095) 265 (0.102) 21 (0.050)
Milk and milk drinks 2257 (0.747) 1943 (0.747) 314 (0.751)
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Fig. 2. The relative frequencies of the consumed types of beverages by students
: Daily consuption; : Several times a week; : Several times a month; : Very rare consuption; : No 

consuption

Table 3 gives us the information about the contribution or importance of each of our 
independent variables from logistic regression to the volumes of daily water intake. For 
n=3020, we have obtained eight statistically signifi cant variables – gender, country, frequency 
of daily water intake, knowledge about recommended daily intake, factors of beverage 
preferences, regularity of drinking, taking the water to the school, and place of the most water 
intake. The results indicate that students reporting they have a daily water intake equal or 
more than 1.5 litres are more likely to be men than women, are more likely to be from the 
Czech universities, have a higher frequency of daily water intake, have a better knowledge 
about recommended daily intake, drink regularly, take the water to the school, and have the 
most water intake at home or in a dormitory. The odds of a person answering that he/she has 
a daily water intake equal or more than 1.5 litres, is 4.97 times higher for someone who 
reports a regularity of water intake per day (95% confi dence interval 3.93–6.29, P=0.000***).

The comparison of fl uid intake characteristics (factors of beverage preferences, the 
regularity of drinking, taking the water to the school, and place of the most water intake) 
between the Czech and Slovak students is shown in Figure 3. Students have strong preferences 
for beverages, based on taste (65.0%) and health eff ects (22.7%) primarily, prices (3.5%) and 
availability (8.7%) were secondary. In total, 66.6% of students reported regular water intake. 
In total, 57.0% of students reported taking water to school (48.2% men, 62.9% women). The 
place of the most water intake is home or dormitory for 76.9% of students (81.7% men, 
73.7% women). The chi-square statistics for the fl uid intake characteristics between groups 
of the Czech and Slovak students are shown in Figure 3.

We observed that the optimal fl uid intake of more than 2 litres given by national 
authorities in the Czech Republic and Slovakia has been reported by 24.6% of all students, 
26.0% of the Czech students and 16.1% of the Slovak students. These results are similar to 
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fi ndings from Šඋൺආ඄ඈඏග and Kඈඉඹൾ඄ඈඏග (2005), Kඎ඄ൺඹ඄ൺ (2010), and Jൺ඄ඎൻට඄ඈඏග (2010). 
The fl uid intake of less than 1 litre per day was observed for 14.1% of our respondents, 13.1% 
of the Czech students, and 20.1% of the Slovak students. Kඎ඄ൺඹ඄ൺ (2010) presented 22% for 
Czech students and Jൺ඄ඎൻට඄ඈඏග (2010) reported 27% for Slovak students.

Table 3. Logistic regression analysis of the determinants of recommended water intake per day
Water intake 
equal or more 
than 1.5 litres

P-value
(degrees of freedom)

Adjusted
odds ratio

95% confi dence interval for 
adjusted odds ratio

Gender

Female 0.000*** (1) 0.253 0.200 0.318

Male 1

Year of study 0.253 (1) 1.040 0.972 1.112

Frequency of intake 0.000*** (1) 3.135 2.775 3.542

Knowledge about intake 0.000*** (1) 1.924 1.629 2.272

Knowledge about coff ee 0.849 (1) 0.965 0.672 1.386

Country

Slovakia 0.030* (1) 0.708 0.519 0.967

The Czech Republic 1

Study area 0.136 (3)

Humanities and Arts 0.430 (1) 1.144 0.819 1.598

Engineering and Technologies 0.996 (1) 1.001 0.706 1.420

Natural Sciences 0.177 (1) 0.744 0.484 1.143

Medicine and Health Sciences 1

Factors of beverages preferences 0.009** (3)

Health eff ects 0.001** (1) 1.486 1.168 1.891

Price 0.439 (1) 0.820 0.495 1.357

Availability 0.799 (1) 1.046 0.739 1.481

Taste 1

Regularity of drinking 0.000*** (1) 4.973 3.932 6.289

Taking the water to the school 0.000*** (3)

Place of the most water intake 0.037* (2)

School 0.071 (1) 0.796 0.622 1.020

Restaurant or cafeteria 0.048* (1) 0.598 0.359 0.996

Home or dormitory 1

Statistical signifi cance at *P<0.05; **P<0.01, ***P<0.001
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Fig. 3. Fluid intake characteristics between groups of the Czech and Slovak students
: Czech Republic (n=2602); : Slovakia (n=418)

3. Conclusions

We have analysed a sample of the 3020 university students from the Czech Republic and 
Slovakia to evaluate their daily fl uid intake and to determine the characteristics of beverage 
consumptions. Our results showed that students have strong preferences for beverages, based 
on taste and health eff ects primarily, prices and availability were secondary. We found 
signifi cant statistical diff erences between Slovak and Czech students for several characteristics 
regarding fl uid intake.

We recommend for the age group of 19 to 26 years to drink plain water or low-calorie 
beverages instead of sugar-sweetened beverages; to carry a water bottle and refi ll it throughout 
the day; to eat vegetables and fruits, to drink extra water to cover fl uid loss before, during, 
and after an exercise and intensive physical performance; to check the adequate fl uid intake 
by colourless or light yellow urine.

Our future research directions should include the analysis of other infl uencing factors of 
water requirements, among them climate or physical activity. The fl uid intake and beverage 
consumption of students can vary by the season of investigation. The comparison of results 
with other countries in Europe (e.g. Hungary or Poland) might be fruitful. There is also a gap 
in research on the eff ect of drinking water provision and promotion on student beverage 
intake.

*

We would like to kindly thank the reviewers for their fruitful and proper suggestions on the paper.
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