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Abstract

Background and Study Aim. Water-based leisure activities continue to grow in popularity, increasing the de-
mand for effective water rescue services and placing high physical and technical requirements on lifeguards.
Although existing systems of lifeguard training and certification widely use standardized tests of general physi-
cal fitness and swimming performance, previous research indicates that such assessments may not adequately
reflect the real demands of rescue operations. Water rescue ac-tions are complex motor tasks performed un-
der conditions of fatigue, time pressure, and environmental resistance, requiring the integrated application of
strength, endurance, speed, coordination, and technical skills. However, discrep-ancies persist between formal
fitness evaluation criteria and actual professional requirements. Therefore, the aim of this study was to assess the
relationship between general physical fitness indicators and performance in a task-specific rescue test simulating
a classical water rescue operation without specialized equipment. The study sought to determine whether com-
monly used fitness tests adequately predict lifeguards’ operational readiness.

Material and methods. The study involved 100 certified and physically active lifeguards (54 females and 46
males) with professional experi-ence in water rescue. Participants voluntarily took part in a pedagogical experi-
ment approved by an ethics committee. Anthropometric measurements were collected, including body height,
body mass, and body mass index (BMI). General physical fitness was assessed using a 400 m freestyle swim-
ming test and five selected EUROFIT tests evaluating flexi-bility, explosive power, muscular endurance, functional
strength, and agility. In addition, an original comprehensive test was developed to simulate a classical rescue
action, combining land-based exercises, swimming to a victim, victim con-trol and towing, evacuation to shore,
and final physical effort. Descriptive statistics and correlation analyses were ap-plied to examine relationships
between test outcomes.

Results. The majority of participants achieved satisfactory results in general physical fitness tests and the 400
m swimming test. However, average completion times in the original rescue test exceeded the accepted perfor-
mance norm for both fe-males and males. No strong correspondence was observed between passing standard
fitness tests and successful per-formance in the task-specific rescue test. Positive relationships were identified
between the shuttle run, the 400 m swimming test, and the original test (p < 0.05). Sex-related differences were
observed, with females achieving better results in flexibility and agility, while males demonstrated higher absolute
strength and faster average swimming times.

Conclusions. The findings indicate that general physical fitness tests alone are insufficient to assess lifeguards’
readiness for real res-cue operations. Task-specific assessments that integrate multiple motor abilities provide a
more valid evaluation of operational performance. The implementation of comprehensive rescue-oriented fitness
tests may improve training effectiveness, certification quality, and long-term safety outcomes. Future research
should focus on developing age- and sex-adjusted normative values and validating such tests in open water con-
ditions.
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AHoOTauin
®di3MyHa NiAroToBJIEHICTb PATYBaJIbHUKIB HAa BOAiI Ta CTPYKTYpa KJIAaCUMYHOI PATYBaJZIbHOI onepauii

MepeayMoBu Ta MeTa AOCAIAMXKEHHSA. 3pOCTaHHs MOnyasapHOCTI A03BiNAsS y BOAHOMY CEPefoBULLI 3yMOBIIOE
nigBULLEHI BUMOIN A0 ePEeKTUBHOCTI AiIbHOCTI CNYy>X6 BOAHOIrO pATYBaHHSA Ta piBHA NpoMdeciiHOi MiAroTOB/IEHOCTI
pATYBaNbHUKIB. He3Ba)kaoumn Ha LMPOKe 3aCTOCY-BaHHA Y cMCTeMax NiaroToBKW Ta cepTudikauii cTaH4apTU30BaHUX
TecTiB 3arasbHOi Qi3MYHOI NiArOTOBAEHOCTI Ta NjaBanbHOI Npaue3faTHOCTI, pe3ynbTaTy NonepeaHix A0CAiAXEHb
cBigyatb npo obMexeHy BIAMOBIAHICTb TakUX OUi-HIOBaNIbHUX Mpoueayp peasbHMM YMOBaM MNpOBEeAEHHS
pATyBanbHMUX onepauin. PAaTyBanbHi Aii Ha BOAI € CKNaAHMMWN PYXOBUMU aKTaMu, L0 BUKOHYIOTbCS B YMOBaX BTOMMU,
AediunTy vacy Ta 3MiHHUX (PaKTOpiB HABKOMMLHBOIO cepefo-suLa i NoTpebyloTb IHTErpOBaAHOro MPOSBY CUIH,
BUTPUBANOCTI, LWWBMAKOCTI, KOOpAMHaUIi Ta crneuiafibHUX TEXHIYHUX YMiHb. Y 3B’A3KYy 3 UMM METOK AO0CNIAXKEHHS
CTano 3’aCyBaHHA B3aEMO3B'A3KY MiX MOKa3HWMKaMW 3arafbHOi (i3WYHOI NiArOTOBAEHOCTI Ta pe3y/ibTaTUBHICTIO
BUKOHaHHSA CneuiasbHOro KOMMJ/IEKCHONO TecCTy, WO MOAESNE KNaCUYHy pATy-BasibHYy onepauito Ha Boai 6e3
BMKOPUCTAHHA crneuiaZibHOro CnopsaaXeHHs.

Marepian i MeToan. Y focnigsKeHHi B3aaum yyactb 100 cepTudikoBaHUx pATyBafbHUKIB Ha BoAi (54 iHKM Ta 46
Yo/I0BiKiB), AIKi Mann Aoceig nNpodeciiHoi AianbHOCTI Ta A06POBINBHO NOroAMAMCA Ha yyacTb Yy negaroriyHomy
eKkcnepumeHTi. [poBeaeHO aHTPO-NOMETPUYHI BUMIpIOBaHHA (A0BXMHA Ta Maca Tifa, iHAEKC MmacK Tina). 3aranbHy
®i3MYHY NiAroToBAEHICTb OLiHIOBAAN 33 pe3y/ibTaTaMM NAaBaHHA BIIbHUM CTUIEM Ha AMCTaHLiT 400 m Ta n’ATK TecTiB
6atapei EUROFIT, cnpamoBaHMX Ha BU3HAUYEHHA FTHYYKOCTi, BUBYXOBOT CMAN, M’ A30B0I BUTPUBANOCTI, PYHKLLIOHANbHOI
CUAM Ta CNpUTHOCTI. Jl0AaTKOBO 3aCTOCOBAHO aBTOPCbKMI KOMMJIEKCHUI TECT, AKUIA IMITYE KNAacU4YHy pPATYBaNbHY
Ai10 T BKAOYAE NOEAHAHHA BNpPaB Ha CyLi, NiAnaMB A0 NOTEPNINIOro, KOHTPOb | TPAHCNOPTYBAHHA NOTEPMNINOro y
BOZi, €BaKyaL,ito Ha beper i 3aBeplua-ibHe pi3nyHe HaBaHTaXKeHHA. A aHani3y pe3ynbTaTiB BUKOPUCTAHO MeToam
OMMCOBOI CTAaTUCTUKM Ta KOPENALINHWIA aHani3.

Pesynbtatn. binbwicTb yyacHMKIB NpoAEMOHCTPYBanM 3a40BifibHI MOKAa3HMKW Yy TecTax 3arafibHoi @i3nyHoi
nigroToBNEHOCTIi Ta nnaBaHHi Ha 400 M. BoaHo4yac cepefHill 4Yac BMKOHAHHSA aBTOPCbKOMo KOMMIEKCHOrO
TECTy repeBuLlyBaB YCTaHOBJIEHI HOPMATUBHI 3Ha4YeHHS K Yy XIHOK, TaK i y 4onoBikiB. He BUABNEHO TiCHOro
B3AEMO3B'A3KY MiX YCMIWHUM BUKOHAHHSAM CTaHAApPTHUX TecCTiB (i3NMYHOI MNiArOTOBAEHOCTI Ta e@eKTUBHICTIO
BWMKOHAHHS KOMIMEKCHOI pATYBasbHOI Aii. BCTaHOB-1€HO MO3UTUBHI Kopensuii MK pe3ynbTaTaMnm YOBHWUKOBOIO
6iry, nnaBaHHsa Ha 400 M Ta aBTOpcbkoro Tecty (p < 0,05). 3adikcoBaHo cTaTeBi BiAMIHHOCTI, 30KpeMa BULLi
NMOKA3HWKM MHYYKOCTI Ta CIPUTHOCTI Y XIHOK i Kpalli pe3ynbTaTh 3a NokasHMkaMm abCcontoTHOI Cunm Ta WBUAKOCTI
niaBaHHA Yy YONOBIKiIB.

BucHoBkK. OTpUMaHi pe3ynbTaTh CBig4aTb, L0 BUKOPUCTAHHS ULLE TECTIB 3arajibHoi hi3MYHOI NiAroTOBNEHOCTI €
HeaOoCTaTHIM aANnst 06’eKTUBHOI OLIHKM FOTOBHOCTI pATYBasIbHUKIB A0 BUKOHAHHS peasibHUX pATYBaslbHUX onepauin.
KoMnnekcHi cneuianizoBaHi TeCTK, WO iHTErPYHOTb Pi3HI pyXO0Bi AKOCTi Ta TEXHIYHI HaBMYKKM, 3abe3neuytoTb GinbLu
BanigHy OUiIHKY npodecCiMHOi roTOBHOCTI. [OUiNbHUM € BMNPOBAAXEHHS TaKMX TeCTiB Yy CUCTEMY MiAroToBKM Ta
nepioanMyHoi atecTauii pATyBanbHUKIB. Moaanblui AOCMIAXEHHS MatoTb 6yTU CripsiMOBaHi Ha po3pobKy BiKOBUX i
CTaTeBMX HOpMaTKMBIB Ta an-pobauito TecTiB B yMOBaX BiAKPUTUX BOAOUM.

KnrouoBi cnoBa: isnyHa niagrotoBNeHiCTb, PyXOBi SIKOCTi, pATyBasibHa onepauisi, paTyBaHHS.

Introduction cal competence, motor coordination, and physical
Water recreation safety, which is becoming Preparedness on the part of the rescuer.
an increasingly popular form of leisure activity Recent epidemiological studies confirm that

worldwide, constitutes a critical responsibility of Water-related injuries and drowning remain a
professional water rescue services. Lifequards Significant public health problem worldwide, par-
are not only responsible for immediate rescue ticularly in open water environments where envi-
interventions but also play a key preventive and ronmental and situational risk factors are difficult
educational role, promoting safe behavior dur- to control [1, 2]. Large-scale retrospective and
ing swimming, bathing, and water sports. Their populatlo_n-based ana_lly_ses den’_lonstrate that de_-
duties include continuous monitoring of aquatic Mographic characteristics, environmental condi-
environments, prevention of hazardous situations tions, and insufficient water safety competencies
within their designated areas, rescue of drown- substantially increase the likelihood of fatal inci-
ing victims, and the provision of qualified first aid dents, emphasizing the critical role of well-pre-
in emergency conditions. Effective rescue opera- pared rescue services in drowning prevention and
tions, particularly when performed without spe- €mergency response [2, 3]. ) _

cialized equipment, require a high level of techni- Consequently, individuals undertaking life-
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guard duties are expected to demonstrate exem-
plary physical fitness and maintain constant read-
iness to perform rescue actions under demand-
ing conditions. However, analyses of professional
lifeguard activity, as well as existing systems of
training, retraining, and certification, reveal a
number of contradictions between the standard-
ized tests used to assess physical fitness and the
actual requirements imposed by real rescue op-
erations. In many cases, fitness assessments fo-
cus on isolated motor abilities, while professional
rescue activity requires the integrated execution
of complex movement patterns under fatigue and
psychological stress.

Leisure at water basins continues to gain
popularity, increasing both exposure to aquat-
ic risks and the operational demands placed on
rescue services. A person assuming the role of
a lifeguard should, through their attitude toward
personal physical fithess, set a standard of readi-
ness and professionalism, demonstrating the abil-
ity to perform rescue tasks effectively and safely
[4, 5]. A typical rescue action carried out without
additional equipment requires not only swimming
proficiency but also high levels of overall physical
fitness, strength, endurance, speed, and technical
preparation [6, 7].

Physical training represents an integral com-
ponent of human activity across multiple do-
mains, including household tasks, occupational
work, military service, sport, and recreation. The
outcome of systematic physical training is physi-
cal fitness, understood as a multidimensional con-
struct enabling effective execution of movement
tasks in diverse life situations. According to pre-
vious research, physical fitness is defined as a set
of skills and abilities that ensure efficient motor
performance and functional effectiveness [5]. Im-
portantly, physical fitness is not a fixed attribute;
rather, it develops dynamically across the lifespan
and requires continuous, proportionate improve-
ment adapted to individual and professional de-
mands [4, 8]. Researchers emphasize the neces-
sity of balanced development of motor abilities,
as disproportionate training may limit functional
performance and reduce occupational effective-
ness [9, 10].

Swimming effectiveness, which constitutes a
fundamental element of lifeguards’ professional
activity, depends largely on the level of muscu-
lar strength and its coordination with other mo-
tor abilities. Strength development is therefore
a key determinant of rescue performance, par-
ticularly during victim towing, resistance swim-
ming, and controlled handling of an aggressive
or unconscious drowning person. At the same
time, strength should be developed proportionally
alongside endurance, agility, and speed to ensure
optimal rescue efficiency [6, 8, 11]. Moreover,

© 2025 Kowalski et al.

technical swimming skills-such as approaching
a drowning person, maintaining visual control,
and hauling the victim using various rescue tech-
niques-must be systematically integrated into
physical training programs.

Endurance capacity in lifeguards is closely as-
sociated with the body’s ability to maximize oxy-
gen uptake (VOz2max), which plays a decisive role
during prolonged or repeated rescue actions. High
levels of aerobic endurance enable lifeguards to
sustain performance under conditions of physical
exhaustion, environmental resistance, and time
pressure. Therefore, the development and mon-
itoring of general endurance through land-based
exercises and comprehensive swimming training
throughout the annual training cycle are essen-
tial. Such an approach supports the enhancement
of special endurance required during profession-
al water rescue activities and contributes to im-
proved safety outcomes for both rescuers and
victims [12].

Despite extensive recognition of these re-
quirements, contemporary lifeguard training sys-
tems often lack assessment tools that accurately
reflect the integrated physiological, biomechani-
cal, and technical demands of real rescue scenari-
0s. This methodological gap underscores the need
for comprehensive, task-specific fitness evalu-
ations that simulate classical rescue operations
and provide a valid measure of special physical
fitness in lifeguards.

Purpose of the study. The research pre-
sents a new method to solve important scientific
and practical issue, which is preparation and ap-
proving specialist comprehensive test of physical
fitness for lifeguards examining these elements
which require maximum development of motor
skills including typical rescue action without ad-
ditional equipment. The research carried out on
specialist literature, contents of the Internet and
documents devoted to the control of the physical
fitness of lifeguards and modeling of the rescue
actions as well as the analysis of modern life-
guards training, re-qualification and certification
systems allowed to identify a number of discrep-
ancies between training recommendations and
tests used to control lifeguards’ physical fitness-
one one side, and the specifics of the professional
activities of lifeguards in real life, on the other
side. Therefore, it was decided to conduct a re-
search aiming at preparing a comprehensive test
controlling special physical fitness and simulating
carrying out a rescue action in conditions as close
to real life as possible.

Materials and Methods
Research materials
1. Participants of the research have been cho-
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sen voluntarily on a random base by managers of
local Volunteer Water Rescue Service (the WOPR)
units, who had send an offer of voluntary par-
ticipation in the planned pedagogical experiment,
which is important to improve the quality of water
rescue service. Understanding the importance of
the results of the research to improve the life-
guards’ training system (and as a result improve
safety of people while water leisure) all partici-
pants voluntarily agreed on paper to participate in
the experiment. As a result the participants of the
experimental research included 54 woman and
46 man, all physically active, qualified as WOPR
lifeguards and with many years (up to 33 ) of wa-
ter rescue experience, which experience allows to
predict potential threats and effectively use water
rescue equipment. The future participants of the
experiment had been informed about the course of
the planned research and potential negative con-
sequences such as extreme fatigue etc. Because
the participation in the original test leads to ex-
treme fatigue, which posed some threat to health
of the oldest participants of the experiment, all
participants had been granted a doctor’s approval
to participate in the experiment. All participants
voluntarily signed written consent to participate
in the experiment on the protocol describing its
course. The research was approved by the ethical
commission of the Gdansk University of Physical
Education and it was carried out in line with mor-
al and ethical standards and in accordance with
the Declaration of Helsinki in Ethical Principles for
Medical Research Involving Human Subjects.

2. Methodology and organization of the re-
search

3. Using special certified weight with altim-
eter before tests all participants were measured
regarding their body weight (with the accuracy up
to whole kilograms) and body length in full cen-
timeters (both grams and milligrams were omit-
ted, the numbers were not rounded.) Then the
body mass index (BMI) was calculated for them. A
day before the main test at 8 am. The participants
swam at the distance of 400m and Eurofit tests (5
tests) were carried out at the time. The test con-
sisted of swimming freestyle 16 lengths of 25-m
swimming pool at a shortest possible time start-
ing from a post. Before swimming the participants
carried out ashore a 10-minute warm-up. Next
they swam from 50 to 100m in the pool. From
8 am in various gyms at local sport and recrea-
tion units the participants of the pedagogical ex-
periment carried out various tests chosen by the
researchers from the spectrum of “Eurofit” tests,
which aimed at evaluating levels of their physi-
cal fitness in various aspects. Before the tests the
participants warmed up doing: 1km run, 20 for-
ward lunges, 20 jumps with legs on the sides and

hands clapping above head (“jumping jacks”), 10
burpees, 15 push-ups on the floor, 30-seconds of
jumping on a skipping rope and 30-times raising
torso from lying on a back with knees bent and
hands behind one’s head. The lifeguards under-
went an original test in order to verify their spe-
cial physical fitness.

4. In order to check the physical fitness of
the lifeguards to carry out classical rescue action
a comprehensive original test was developed con-
sisting of the following tests:

e after a “start” command the lifeguards make
ashore 20 burpees;

e then they run into water and using rescue
technique (i.e. keeping constant eye contact with
the drowning person) swim 100m to the drown-
Ing;

e they swim into a safe distance from an ag-
gressive drowning person (in such a distance that
the drowning cannot reach the lifeguard with their
hands), take over control and prepare the drown-
ing for being hauled (the lifeguards swim under
the drowning, drag them by the legs underwater,
pull extending arms to the torso and secure them
behind drowning person’s back by pushing one
hand between torso and drowning person’s arms
(behind their back) and strongly holding their fur-
ther arm);

e haul the drowning person for 100m to the
shore in a way which is the safest for the lifeguard
i.e. holding the drowning in the above described
way, which eliminates the risk of unconscious at-
tack of the victim on the rescuer;

e after hauling the lifeguards transport (push
up) the victim on the shore and place them at a
first-aid station in a position that allows cardiopul-
monary resuscitation;

e finally, already ashore the lifeguards again
make 20 burpiees.

Results

Table 1 below presents the following results of
the tests carried out on the lifeguards participating
in the pedagogical experiment: height and body
mass, BMI, experience in water rescue actions,
age as well as results achieved at 400m swim-
ming, 5 tests from the “Eurofit” program (flexibili-
ty test, jump, standing long jump, sit-ups, rowing
on a bar with bent arms and shuttle run 5 x 10
m), as well as the comprehensive original test.

The biggest difference between females and
males is in the body weight, which results from
the morphological differences between both sex-
es. The females achieved better results in the
flexibility test and in the shuttle run. Male BMI
was over 25, which according to the WHO stand-
ards is described as “overweight”. In some cases
it was the result of the muscle mass. However, the
majority of males is overweight according to the

© 2025 Kowalski et al.
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Table 1. Descriptive statistics of measured variables for females (n = 54) and males (n = 46)

X Me SD Sk. Kurt. Min. Maks %4

Females
Height 1.70 1.70 0.05 -0.30 -0.01 1.58 1.80 2.68
Body mass 61.56 61.00 6.04 0.26 0.45 50.00 80.00 9.82
BMI 21.32 21.41 1.46 0.43 0.13 18.82 25.83 6.86
Experience 11.13 10.00 5.65 0.39 -0.77 2.00 25.00 50.80
Age 33.22 32.00 6.82 0.21 -1.15 21.00 46.00 20.54
Flexibility test [cm] 13.50 12.00 5.84 0.30 -0.93 3.00 24.00 43.28
Jumping test[cm] 211.69 210.00 8.22 0.51 -0.58 200.0 230.00 3.88
Torso strength test [pow.] 23.87 23.00 3.30 0.29 -0.65 17.00 32.00 13.81
Functional strength test [sec.] 39.31 39.00 8.81 0.74 1.56 23.00 67.00 22.41
Shuttle run [sec.] 19.47 19.43 1.17 -0.06 0.33 16.49 22.08 5.98
400 m test[sec.] 408.60 420.60 23.40 -0.02 -1.47 370.0 453.00 5.67
Original test [sec.] 666.60 670.80 100.0 0.14 -1.30 500.0 856.20 15.12

Males

Height 1.79 1.79 0.07 0.30 2.69 1.60 2.01 3.68
Body mass 81.13 80.00 9.46 0.80 1.32 63.00 110.00 11.66
BMI 25.38 25.46 2.41 1.31 4.32 20.98 34.75 9.51
Experience 14.50 14.50 9.09 0.42 -0.75 2.00 33.00 62.67
Age 36.70 36.50 9.90 0.26 -0.51 21.00 61.00 26.98
Flexibility test [cm] 12.78 12.00 5.33 0.54 -0.85 5.00 24.00 41.70
Jumping test[cm] 222.87 223.00 14.01 0.16 -0.91 200.0  252.00 6.29
Torso strength test [pow.] 24.98 25.00 3.52 -0.34 -0.61 16.00 30.00 14.08
Functional strength test [sec.] 46.76 46.00 7.78 0.20 -0.27 32.00 65.00 16.63
Shuttle run [sec.] 19.09 19.12 1.33 0.43 0.38 16.23 22.50 6.97
400 m test[sec.] 395.40 390.00 38.40 -0.29 -1.03 324.0 450.00 9.69
Original test [sec.] 609.60 573.00 120.0 0.18 -0.28 371.0 870.00 19.71

X - average; Me - median; SD - standard deviation; Sk. — skewness; Kurt. - kurtosis; Min. — minimum result; Maks. - maxi-

mum result; V - coefficient of variation.
Source: own research.

indicator. In case of the remaining fitness tests no
significant differences were observed. Therefore,
it may be concluded that females have higher lev-
el of their general physical fitness as confirmed by
the points earned in the EUROFIT test. The male
participants achieved higher average results in all
tests. However, this group also had more repre-
sentatives with very low results in the EUROFIT
points. Despite the fact that the morphological
construction predisposes males to achieve higher
values, females achieved similar (or even better)
results. The results of the tests for special fithess
were on average 402.6 seconds for swimming,
which is a passing result (the norm is 8 minutes,
i.e. 480 sec.). However, for the original test the
average time of 640.2 is too long to pass the test.
Considering the results when divided into sexes,
the female participants in the special fitness test

© 2025 Kowalski et al.

achieved 408.6 and 666.60 in the original test.
The male participants achieved 395.40 in the test,
which is a part of a standard lifeguards’ exam, and
609.6 in the original test for lifegquards’ fitness.
Both groups did not pass tests within the aver-
age results. Moreover, the number of results with
very good and good results is also significant. Un-
fortunately, among males in the 400m swimming
test standard variation (38.40) and skewness
(0.29) show that the distribution of the results
is not focused around the average and that there
is leptokurtic distribution with many outliers. It
was observed during the research that there is
a group of male lifeguards with high physical fit-
ness and swimming skills developed over many
years starting from sport swimming classes. Oth-
ers occasionally practice physical activities (most
often swimming). The original test exposes these
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differences even more. SD of 120 and skewness
of 0.18 show that the results are moved to the
left. Among females similar features occur only
in the original test where SD is 100.80 and SK is
0.14. It should be noticed that for the standard
swimming test the standard deviation for females
is 23.4 and SK is -0.002 which is close to normal
distribution.

Comprehensive physical preparation is nec-
essary to perform a safe and successful rescue
action. Water basins by themselves are unpre-
dictable due to atmospheric conditions, structure
of the water-bed, currents, whirls and other oc-
currences. Therefore, to optimize the potential
to undertake a rescue, the action should take as
short as possible through swift observation of the
threat, swift reach to the drowning person, taking
control over victim, swift evacuation from water
and swift performance of the qualified first aid.
Therefore, all lifeguards are responsible for their
training and movement potential. The physical
fitness was tested using chosen EUROFIT tests,
while the original test was used to measure the
effectiveness of the rescue action. In line with
the accepted norm to pass the original test (600
seconds, i.e. 10 minutes) the researched group
did not pass the test on a good level while at the
same time they passed 5 tests of the general
physical fitness. The rescue action is not a sum
of individual tests of physical fithess but a whole
movement construction ensuring safety of a life-
guard and the victim.

Discussion

The present study confirms that effective per-
formance in water rescue operations cannot be
adequately predicted solely on the basis of tradi-
tional general physical fitness tests. Although the
examined lifeguards met the normative require-
ments of standard swimming and EUROFIT-based
assessments, the majority failed to achieve satis-
factory results in the original task-specific rescue
test. This finding highlights a clear discrepancy
between commonly used fitness evaluation proto-
cols and the real functional demands of classical
rescue actions, supporting earlier observations
that rescue performance represents a complex
motor structure rather than a sum of isolated
physical abilities [4, 6, 7].

The lack of strong correspondence between
general fitness indicators and rescue task ef-
fectiveness is consistent with previous research
demonstrating that fatigue, coordination, and
movement economy play a decisive role during
rescue interventions. Abelairas Gomez et al. [12]
showed that fatigue accumulated during rescue
activities significantly reduces the quality of car-
diopulmonary resuscitation, underlining the im-
portance of integrated endurance and strength

rather than maximal performance in isolated
tests. Studies focused on towing effectiveness
and mannequin carry velocity further emphasize
that technical execution combined with strength
endurance determines rescue efficiency in real
conditions [6, 13].

The observed positive relationships between
shuttle run performance, the 400 m swimming
test, and the original rescue test suggest that
speed-endurance and aerobic capacity are key
determinants of successful rescue actions. These
results align with previous findings indicating that
the ability to sustain physical effort under resist-
ance and stress is essential for lifeguards, par-
ticularly in unpredictable aquatic environments
[8, 12]. Environmental factors such as water con-
ditions and victim behavior further increase the
physiological cost of rescue actions, reinforcing
the need for task-specific assessment and train-
ing [13, 14].

Sex-related differences identified in the study
also provide important practical insights. Despite
morphological advantages favoring males, fe-
male lifeguards achieved comparable or superior
results in agility and flexibility, which were pos-
itively associated with rescue performance. This
supports earlier conclusions that flexibility and
coordination contribute to movement efficiency
and reduced energy expenditure during complex
aquatic tasks [4, 5]. For males, flexibility and
strength were more strongly linked to reduced
rescue time, indicating that training programs
should be differentiated rather than standardized
across sexes [3, 5].

In addition to physical and technical prepar-
edness, contemporary water rescue systems in-
creasingly incorporate technological solutions
aimed at improving victim detection and response
efficiency. Recent advances in multi-modal detec-
tion systems and marine search-and-rescue tech-
nologies demonstrate the growing role of early
identification and situational awareness in reduc-
ing rescue time and improving survival outcomes
[15]. Nevertheless, even the most advanced
technologies cannot compensate for insufficient
physical readiness of rescuers during direct-con-
tact rescue actions, highlighting the continued
importance of functional fitness.

The importance of minimizing rescue and re-
sponse time is further supported by clinical and
emergency medicine research, which indicates
that delayed intervention significantly reduces
the likelihood of favorable neurological outcomes
in drowning-related cardiac arrest cases [16].
These findings reinforce the practical relevance
of task-specific fitness assessments, as even mi-
nor delays caused by physical fatigue or reduced
movement efficiency may have critical conse-
quences for victim survival.

© 2025 Kowalski et al.
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From an applied perspective, the results ques-
tion the ecological validity of existing lifeguard
certification and recertification systems. Similar
concerns have been raised in previous analyses
of lifeguard training models, which point to insuf-
ficient emphasis on integrated physical prepara-
tion and long-term fitness maintenance [5, 11].
The proposed original test offers a more realistic
assessment of operational readiness by combin-
ing strength, endurance, speed, coordination, and
technical skills within a single performance task,
thus better reflecting real rescue conditions.

Several limitations should be acknowledged.
The study was conducted under controlled condi-
tions and did not account for environmental vari-
ability such as waves, currents, or adverse weath-
er, which may significantly affect rescue effective-
ness [8, 14]. In addition, psychological factors
related to stress perception and decision-making
under time pressure were not directly assessed,
despite their recognized importance in emergen-
cy response situations [17, 18]. The sample, al-
though consisting of experienced lifeguards, was
limited to selected rescue units, which may re-
strict generalizability.

Future research should focus on refining
task-specific rescue tests by establishing age-
and sex-adjusted normative values and val-
idating their application in open water environ-
ments. Longitudinal studies examining the effects
of progressive, integrated training programs on
rescue performance would further support evi-
dence-based improvements in lifeguard training
and assessment systems [3, 19, 20]. Such an ap-
proach aligns with contemporary trends empha-
sizing functional readiness and safety outcomes
in water rescue services [1, 2, 13, 14].

Conclusions

Passing physical fitness tests and 400m swim-
ming test did not align statistically with passing the
original test.

The results of the shuttle run, 400m test and
the original test were positively correlated. Name-
ly, the shorter time was in one test, the shorter
time it in the other.

During training of all lifeguards the attention
should be paid to determinants such as flexibility,
strength, speed as specified for each sex. For fe-
males the flexibility test was positively correlated
with the jumping, strength and torso tests, and
negatively correlated with the shuttle run test,
the original test and 400m test. It means that
the higher the flexibility test results, the higher
the jumping test and the strength test results,
while the time needed to finish the shuttle run,
the original test and the 400m test was shorter.
Females should focus on the strength, speed and
strength understood as jumping potential. Among

© 2025 Kowalski et al.

males the higher the result in the flexibility test,
the higher the result in the torso strength test,
and the shorter the time of the 400m test and the
original test. The result of the jumping test was
positively correlated with the result of the torso
strength test and the functional strength test and
negatively correlated with the shuttle run test and
the original test. The higher the result of the jump-
ing test, the higher the results were achieved for
the torso strength test and the functional strength
test and the shorter were the times of the shuttle
run test and the original test. Males should focus
on improving flexibility and strength.

Adding theory and methodology of sports to
the lifeguards training courses will result in learn-
ing by the course participants and future life-
guards how to take care of one physical fitness.
It was confirmed by the positive correlation be-
tween age of the subjects and the lengthening
time of the original test.

An exam consisting of the original test veri-
fying the lifeguard skills should be implemented
every 5 years, which will result in creating a habit
of taking care of the physical fitness of lifeguards.

The research should be continued to define
passing levels of the original test according to age
groups.

A progressive training program to pass the
original test should be prepared and implemented
after finishing lifeguards courses.

Tests for individual motor skills allowing to
pass the original test should be prepared.
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