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Abstract

Purpose: Despite its increasing popularity, beach handball has not been studied in terms of physiological responses.
Thus the aim of this study was to demonstrate lactate and heart rate responses as well as urine specific gravity
(USQG) levels and fluid intakes of female university students who competed at an international beach handball
tournament.

Material: Five university students who are also handball players (age: 21+1,2, body weight: 56,6+6,4, height:1,61+0,06
and BMI: 21,7+1,43) voluntarily participated in this study. Heart rate (HR), lactate level (LA) and USG were
measured before each and immediately after each competition and fluid intake during competition was
monitored.

Results: The mean values of lactate accumulation and heart rate before and after the match were 1,4 mmol and
87,3, 5,0 and 123,9, respectively. Athletes were euhydrated before the matches (USG__ =1,018) and only
presented dehydration after the second match.

Conclusions:  Beach handball does not result in strenuous physiological effects according to heart rate and lactate
responses. Their fluid intake was not enough to eliminate dehydration. Despite fluid availability during the
match they presented dehydration at the second match.
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Introduction in inability to dissipate heat. Especially in hot and humid

Beach handball is a challenging sport where two teams
pass a ball in order to score a goal. It is characterized by
fast-paced and end-to-end actions. Beach handball is a
relatively new type of sport derived from team handball
[1], recognized by several international federations [2].
Today, there are professional and amateur beach handball
leagues in many countries in Europe, and beach handball
has been included in the 2018 Youth Olympic Games
program. [3]. Beach handball is played in a 15x12m sandy
area with teams consisting of 1 goalkeeper and 3 field
players in two halves of 10 (2x10) minutes [2].

To improve performance in sports, a special training
consisting of physical and physiological analysis provides
scientists and coaches with accurate information about
routines and goals [4]. As an indicator of physiological
burden, the evaluation of athletes together with heart
rate (HR) measurements is crucial to determine whether
there is a difference between competitiveness levels
[4]. Furthermore, heart rate can be a useful indicator of
circulatory tension apart from being a carrier for energy
expenditure [5].

Fluid balance has been reported to be very important
in terms of performance and health [6]. Maintaining
fluid homeostasis is of great importance for athletic
performance and thermoregulation in humans. Previous
studies [7, 8] highlighted that even moderate level of
dehydration impairs athletic performance by increasing
physiological strain as well as resulting in fluctuations in

heart rate and reduction in cardiac output which results
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environment athletes are exposed to high sweating rates
which adversely affects performance if athletes are not
acclimatized to the environment. As beach handball
players compete under hot environment it is of great
importance to monitor fluid balance during training and
competition.

To our knowledge there has been no study
investigating physiological responses and fluid balance
of university level beach handball players during a
tournament. It was hypothesized that each match would
result in high lactate accumulation and heart rate response
and female university students would present high level
of dehydration. Thus, this study aimed to demonstrate
lactate and heart rate responses as well as urine specific
gravity (USG) levels and fluid intakes of female university
students who competed at an international beach handball
tournament.

Materials and methods

Participants: Five university students who are also
handball players (age: 21£1,2, body weight: 56,6+6,4,
height:1,61+0,06 and BMI: 21,7£1,43) voluntarily
participated in this study. Eligibility criteria were at least
S-year handball experience, not having any injury which
affects their performance. Participants were informed
about the nature of the study and signed the informed
consent form before the measurements. The study was
carried out in accordance with the latest version of
Declaration of Helsinki.

Research design: The nature of this study is descriptive.
The study was carried out during an international



. 2020

=807

tournament. Measurements were implemented as follows:
determining heart rate (HR), lactate level (LA) and USG
before each and immediately after each competition and
monitoring fluid intake during competition.

Heart rate measurement: HR measurement was carried
out with SEEGO RealTrack (Spain) heart rate monitor.

Lactate measurement: Lactate levels of the participants
were determined with Lactate Plus (USA) from the
participants’ fingertips by collecting almost 25 pl of blood
and placing the blood directly on the strip. Before the
measurement, fingertips of the participants were cleaned
with cotton soaked in alcohol and dried well.

Hydration measurements: Urine samples were
collected from all the participants in a sterilized plastic
container before and immediately after each match.
Immediately after determining USG values with a digital
refractometer (ATAGO PAL-10S, Japan) all urine samples
were discarded. Hydration status of the participants were
classified according to the suggestion of National Athletic
Trainers’ Association Position Statement [9] (<1.020 g/
mL euhydrated, >1.020 g/mL dehydrated).

Statistics: Data were given as mean and standard
deviations. Descriptive statistic was implemented for

demographic, physiological variables, USG values and
fluid intake. Repeated measures were used to determine the
difference in variables among different times. Spearman
correlation test was used to verify the relationship between
fluid intake and changes in hydration status before and
after the matches. Correlations were classified according
to Hopkins [10]. SPSS 20 was used for statistical analysis
and p value was set as p<0,05.

Results

Table 1 presents lactate and heart rate responses as
well as USG values and fluid intake of female university
students before and after three matches.

When the correlations between fluid intake and
hydration changes were evaluated, moderate negative
correlation was found between fluid intake and hydration
change at the first match (1=-0,28, p>0,05), very large
negative correlation was found between fluid intake and
hydration change at the second match (r=-0,64, p>0,05)
and nearly perfect negative correlation was found between
fluid intake and hydration change at the third match (r=-
0,80, p>0,05).

Figure 1 presents the changes in lactate accumulations

Table 1. Lactate, hearth rate, USG values and fluid intake of female handball players.

Variables (n=5) Minimum Maximum Mean SD
First Match

LA . (mmol/L) 0,9 1,4 1,1 0,1
LA . (mmol/L) 3,5 9,3 6,2 2,8
HR_, (bpm) 72 100 85,4 12,7
HR . (bpm) 111 136 125,6 10,6
USGpre (g/mL) 1,018 1,020 1,018 0,000
USGstt( g/mL) 1,013 1,023 1,018 0,044
Fluid intake (L) 0,5 0,8 0,6 0,1
Second Match

LA, (mmol/L) 1,2 1,9 1,6 0,2
LA . (mmol/L) 2,3 6,9 4,3 1,9
HR_, (bpm) 71 102 87 11,7
HR . (bpm) 107 150 123,2 17,2
USGpre (g/mL) 1,012 1,022 1,015 0,004
USGpost (g/mL) 1,016 1,028 1,021 0,004
Fluid intake (L) 0,8 1 0,85 0,13
Third Match

LA ., (mmol/L) 1,4 1,8 1,5 0,1
LApOSt (mmol/L) 2,8 7,2 4,5 1,8
HR_, (bpm) 80 101 89,6 8,7
HR___ (bpm) 118 128 123 4
USG, . (g/mL) 1,006 1,015 1,020 0,003
USGpost( g/mL) 1,008 1,028 1,014 0,008
Fluid intake (L) 0,5 1 0,75 0,17

LA=Lactate accumulation, HR=Heart rate, USG=Urine specific gravity
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Figure 1. Lactate responses of female university students before and after beach handball matches
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Figure 2. Heart rate responses of female university students before and after each beach handball match
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Figure 3. Changes in USG values of female university students before and after beach handball matches
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during three different matches of the beach handball
players. Resting values of lactate levels were found similar
between measurements (F=6,12; p=0,052). Similarly, no
difference was found in post-match lactate levels between
measurements (F=1,32; p=0,314).

Heart rate responses of female university students
before and after beach handball match are presented in
Figure 1. Resting heart rate values were compared and
no difference was found (F=2,18; p=0,182) and post-
match heart rate values were also found similar (F=0,75;
p=0,901).

Changes in hydration levels of the participants can be
found in Figure 3. As for USG values before and after
the matches, difference was found pre-match (F=4,98;
p=0,049) while no difference was found in post-match
values (F=2,07; p=0.212).

Discussion

The purpose of the present study was to demonstrate
physiological responses and hydration status as well as
fluid intakes of female university students who competed
at an international beach handball tournament. The main
findings of the study were:

1) all the athletes started competition with low level
of lactate level,

2) athletes completed the matches with a mean value
of lactate level of 6 mmol/L.

3) Post-match heart rate responses varied from 107
to 150. 4) Athletes were mostly hydrated and maintained
this during the matches.

Determining the intensity of a physical activity
is fundamental to determine training goals and its
planning later on. Therefore, it is of great importance to
evaluate physiological outputs during a real competition
environment. Heart rate has been used for determining
the energy level that an activity needs. Although there
have been studies monitoring heart rate responses of
indoor handball players [11, 12, 13], there is obviously
lack of studies in terms of monitoring heart rate responses
following a beach handball match. To our knowledge, the
only study investigating heart rates of handball players
belongs to Lara Cobos [2] which monitored heart rate
values during matches. The author stated a mean heart
rate of 176bpm during the first half of the match while
it was 172bpm during the second half. Another study
examined heart rates of indoor football players and stated
the mean heart rate as 172 bpm [14] while another study
implemented on female basketball players indicated
a mean heart rate of 170£8 bpm [15]. In contrast to
abovementioned studies, heart rate responses measured
immediately after the match was very low.

Lactate is the only metabolic parameter indicating
the skill of muscles for a specific athletic performance.
The skill of muscles means the ability of muscles to
achieve maximum performance during a sports activity
for maintaining harmonious and balanced energy required
by the activity. Monitoring lactate accumulation helps
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coaches to determine the intensity of exercises and plan the
training program. To the best of our knowledge, the only
study investigating lactate accumulation during an official
beach handball match presented that lactate accumulation
was found as 13.8 mmol/L and 14.1 mmol/L in the middle
and at the end of the first set, respectively, and 11.7 mmol/L
and 12.0 mmol/L in the middle and end of the second set,
respectively [16]. A study by Kaya et al. [17] investigated
lactate responses in indoor sports athletes during various
loads and stated that lactate accumulation increases with
the increasing load. Our findings are significantly lower
than those found by Silva et al. That may stem from the
aerobic, anaerobic capacities of the athletes or intensity
of the matches.

Maintaining fluid balance of the body is very important
for athletes especially for those who compete under humid
and hot conditions. Karras et al. [18] monitored fluid loss
of handball players by monitoring body weight changes
during official matches in high humidity and temperature
and stated that athletes presented dehydration despite
consuming 1 liter of water during the game. In our study,
athletes started first and second matches euhydrated
although they presented dehydration before the third
match. When post-match values are evaluated, athletes
were euhydrated after first and third matches although
they presented significant dehydration after the second
match. Despite higher fluid intake during the second
match they presented higher dehydration compared
to first and third matches. Findings of Karras et al [18]
supports our findings as athletes presented dehydration
despite consuming fluid during the match.

Conclusion

In conclusion, beach handball does not result in
strenuous physiological effects according to heart rate and
lactate responses. Athletes’ fluid intake was not enough
to eliminate dehydration. Despite fluid availability during
the match they presented dehydration at the second
match. It can be suggested that physiological responses
and hydration status during training and field tests are
monitored and athletes should be informed about the
adverse effects of dehydration and encouraged to consume
enough water especially when they compete under humid
and hot conditions and also coaches should be informed
and as they are the most influential people on athletes
they should pay attention to the fluid consumption,
physiological responses to training and match should
develop themselves [19].
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