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ARTICLE INFO ABSTRACT
Keywords: Introduction: This study aimed to evaluate the motor, kinetotherapeutic, and psychological ben-
Aqua exercises programs efits of three aquatic therapeutic programs—aquagym recovery (AG), aquatic ludotherapy (ALT),

Promoting health
Motor capacity
Mental capacity

and therapeutic swimming (TS)—for students specializing in balneo-physio-kinetotherapy.
Methods: The study group consisted of 101 students, out of which 43 students from the balneo-
Kinetotherapeutic rehabilitation physiokinetotherapy study program (BFKT) and 67 master’s degree students from physical
Aquatic gymnastics therapy and functional rehabilitation (PTFR). The questionnaire was named Questionnaire
Aquatic ludotherapy regarding the benefits of therapeutic aquatic programs (QBTAP), and included 3 subscales ac-
Therapeutic swimming cording to the typology of the targeted objectives, namely: motor, kinetotherapeutic and psy-
chological. The items of each subscale correspond to the objectives identified in the content of the
3 aquatic programs stipulated in the content of the courses corresponding to the disciplines in the
education plans of academic study programs (BFK, TRFR). The motor subscale included 8 items,
the kinetotherapeutic subscale included 16 items, and the psychological subscale included 10
items. The evaluation of the QBTAP questionnaire 5-point Likert scale. The three evaluated
programs were: recovery aquagym (AG), aquatic ludotherapy (ALT) and therapeutic swimming
(TS).

Results: The results and conclusion sections should highlight the main findings succinctly. For
example: "The QBTAP showed high internal consistency (Cronbach’s Alpha >0.9) across all
subscales and programs, with significant differences identified between the three programs (p <
0.05).

Conclusion: The study concludes that aquagym most effectively improves motor capacity, aquatic
ludotherapy enhances psychological function, and therapeutic swimming is most beneficial for
recovery and rehabilitation.

1. Introduction

Performing different programs in the aquatic environment (recovery aquagym, aquatic play therapy and therapeutic swimming)
creates major benefits for the health of the body, and their adaptation for prophylactic and therapeutic purposes influences the motor,
functional and mental capacity of the practitioners. The diversification of the forms of practicing aquatic exercise programs is in a
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continuous dynamic as a result of the expansion of scientific knowledge and the diversification of the technologies and equipment
used. In the present study, we want to highlight the most relevant motor, kinetotherapeutic and psychological benefits of practicing
three forms of exercise in water: recovery aquagym, aquatic ludotherapy and therapeutic swimming. We consider that the identifi-
cation of the most relevant benefits induced by the three aquatic exercise programs will allow the understanding of their impact on:
health, harmonious development, prevention of physical deficiencies and health problems and especially on mental functions by
combating stress and the negative effects of everyday life and professional life.

The interaction between physical and mental health is a major and current concern of specialists and requires a holistic approach to
their benefits and therapeutic impact [1,2]. In this sense, the analysis of the motor, kinetotherapeutic and mental health benefits will
facilitate the identification of the complexity of the benefits of therapeutic aquatic programs in the opinion of the specialist. Under-
standing how different aquatic therapeutic programs contribute to the improvement of physical and mental health will facilitate the
optimization of the therapeutic process of recovery and rehabilitation depending on the patients’ particularities and the specific
pathology. Understanding the influence of therapeutic programs facilitates the personalization of therapeutic intervention protocols
[3,4].

Aquagym is an optimal combination of: basic gymnastics and aerobic exercises, fitness, stretching and hydromassage, mainly aimed
at perfecting physical development and improving motor and functional capacity [5-8]. Analyzing aquagym in all its forms of practice,
through the influences it has on: health, somatic and human personality dimensions (temperament, character, skills, intelligence and
creativity) it can be stated that this kind of motor activity contributes to a very large extent, together with other forms of organizing
physical activities, in shaping and contouring the human body and human personality [9,10]. Aquagym fits into the modern trends of
practicing physical exercise by combining various, simple and complex actuation systems, adapted to the influences induced by the
aquatic environment and by using sports materials for didactic purposes such as: wands, handhelds and special bags with sand made
for the ankles, etc. [11,12]. The aquatic gymnastics are characterized according with the contact with the bottom of the pool by: low
impact, high impact and non-impact involving those movements that are performed when the body is partially immersed, but the feet do
not have contact with the bottom of the pool, in pools deeper than 1.60 m [13-16]. The equipment and materials used in qaugim are
adapted or identical to those in fitness and aerobics.

Aquatic ludotherapy includes any exercise integrated into a few easily accessible rules that can be turned into a game [17]. Aquatic
recreational activities, used for prophylactic and therapeutic purposes, but especially corrective, influence both the shape and the
structure of the human body, as well as the functional improvement of the body organs [18,19]. Performed systematically, the aquatic
recreational activities can tone, in conditions of shortening, the hypotonic muscle groups, but also lengthen and relax the contracted
ones, which allows the correction of physical deficiencies [20,21].

Physical and mental health is a major concern of specialists, and the therapeutic benefits of aquatic programs for therapeutic and
prophylactic purposes focus on optimizing motor capacity, recovery and rehabilitation capacity and reducing the effects of stress and
mental exhaustion and the risks of mental disorders. Performing movements in the water through therapeutic swimming, which is an
adapted version of swimming with major benefits on health, the recovery and rehabilitation process, on mental functions, combating
obesity, etc. [22-24]. As a result, the muscular effort is also less tiring, even having a toning effect. Therapeutic swimming has proven
itself useful in many conditions such as: postural re-education and corrections of vertebral static disorders, recovery after surgical
interventions with or without immobilization in bed; obesity, osteoporosis; recovery after orthopedic surgery (hip, knee, osteosyn-
thesis) etc. [25-27].

Studies looking at the effects of practicing aquatic activities compared to the same movements performed on the ground, have
indicated that the motor and functional responses are superior [28-30]. Other researchers claim that the effects due to the buoyancy of
the aquatic environment on the body cause decreases in the axial load of the spine, which allows making certain movements,
sometimes impossible to perform on the ground [31,32]. The aquatic physical exercise produces physiological reactions different from
those produced on land [33,34]. This is due to the hydrostatic effects of water on the cardiac and respiratory systems as a reaction to
the thermoregulatory process [35,36].

Analyzing the specialized literature, we have only partially identified studies that analyze the benefits of these types of aquatic
programs on motor, kinetotherapeutic and psychological components. The specialized literature focused on qualitative therapeutic
assessment of aquatic programs and did not address the impact of the benefits on physical and mental health: motor capacity,
kinetotherapeutic and mental capacity. To carry out the study, we systematized the objectives of the 3 aquatic activities programs
according to the components that aim to be optimized from the point of view of motor capacity, kinetotherapeutic and mental capacity.
In this sense, we consider that the results of our study will contribute to the completion of the knowledge of the impact that these
aquatic exercise programs have on the motor capacities, on the therapeutic recovery capacity and on the mental capacity from the
perspective of the physiotherapy specialists and of the future physiotherapy specialists.

This study aimed to assess the impact of three aquatic therapeutic programs—recovery aquagym (AG), aquatic ludotherapy (ALT),
and therapeutic swimming (TS)—on motor, kinetotherapeutic, and psychological outcomes in students specializing in balneo-physio-
kinetotherapy. We hypothesized that the effectiveness of these programs is dependent on their impact on motor, therapeutic recovery,
and mental capacitieson the impact of their benefits in terms of: motor, kinetotherapeutic and mental capacity.

2. Materials and methods
2.1. Participants

The study involved 101 students, with 43 enrolled in the balneo-physiokinetotherapy (BFKT) program and 67 in the master’s
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program in physical therapy and functional rehabilitation (PTFR). The average age was 23.07 years, with 64 female (64.4 %) and 36
male (35.6 %) participants. Mediul de provenienta si de resedinta nu au influentat rezultatele studiului: 93 (97.1 %) urban, 8 (2.9 %)
rural; mediul de resedinta 99(98 %) urban, 2 rural (2 %).

Inclusion criteria: active students, participation in the aquagym, aquatic ludotherapy and therapeutic swimming programs, full
completion of the questionnaire.

2.2. Study design

The study was conducted in Targu Mures during 2022-2023, using a self-developed questionnaire (QBTAP) administered online.
Participants had prior experience with all three aquatic programs as part of their academic curriculum. The collected results were
statistically processed in accordance with the purpose of the study. The theoretical courses and practical works were implemented for
the experimental group for the first time only during the study (both in the bachelor’s program and in the master’s program), the
participants were not previously familiar with the three aquatic programs specific to the study. We mention that the three aquatic
programs were implemented in the academic curriculum from the bachelor’s and master’s degrees only at the University of Targu
Mures, at the other specialized faculties they are found only in the form of a single aquatic program from the three analyzed in the
present study.

2.3. Measures

The QBTAP consisted of three subscales—motor, kinetotherapeutic, and psychological—corresponding to the objectives of the
three aquatic programs: recovery aquagym (AG), aquatic ludotherapy (ALT), and therapeutic swimming (TS). Each subscale was
assessed using a 5-point Likert scale. The motor subscale included 8 items, the kinetotherapeutic subscale included 16 items, and the
psychological subscale included 10 items. The three evaluated programs were: recovery aquagym (AG), aquatic ludotherapy (ALT) and
therapeutic swimming (TS). We counted the points given by the study subjects for each item of the 3 subscales of the questionnaire. The
three aquatic programs were introduced for the first time in the year before the study at the undergraduate program, and the ques-
tionnaire was pre-tested in order to validate it on this previous generation in order to correct the statements and refine the ques-
tionnaire. In order to avoid biased answers, the subjects of the study were instructed to answer professionally, without taking into
account the preferences for a certain type of program among the three aquatic programs included in the study.

2.4. Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics 24. Key analyses included PCA for Bartlett’s test and KMO, and ANOVA
to assess differences between programs, with significance set at p < 0.05. Cronbach’s alpha was used to evaluate internal consistency.
The internal consistency of the questionnaire was calculated by the statistical parameter Cronbach’s alpha with the following inter-
pretation: >0.7 is acceptable, >0.8 is good and >0.9 is higher.

3. Results

In Table 1, it is highlighted that Cronbach’s Alpha values for all 3 subscales (motor, kinetotherapeutic and mental), and for all types
of aquatic programs (AG, ATL, TS), were higher than 0.9, which reflects a very high internal consistency. Also, the KMO values for all
types of programs, for the 3 subscales of the questionnaire, were between 0.872 and 0.948, which indicates that the sampling was
adequate. Bartlett’s test of sphericity reflects that the correlation between items for each subscale was very broad for PCA, and the
results were statistically significant reported at the reference value of 0.05. The ANOVA results highlight statistically significant
differences (p value < 0.05) between the 3 aquatic exercise programs for each of the 3 subscales of the questionnaire applied in the
study.

Table 1
Statical analysis of Cronbach’s Alpha, KMO and Bartlett’s Test and ANOVA of QBTAP of study.
Subscale Aquatic program Cronbach’s Alpha KMO and Bartlett’s Test ANOVA
KMO Sampling Chi? (df) Sig. F p
Motor AG ,938 ,892 635,640 (28) ,000 5835 0,010
ATL ,906 ,872 373,375 (28) ,000
TS ,924 ,905 526,377 (28) ,000
Kineto-terapeutic AG ,957 ,934 1346,203 (120) ,000 5012 0,011
ATL ,946 ,929 1094,025 (120) ,000
TS ,961 ,948 1387,490,120) ,000
Psychological AG ,937 ,918 722,510 (45) ,000 6513 0,005
ATL ,939 ,892 788,263 (45) 0,000
TS ,921 ,914 764,900 (45) 0,000

AG - Recovery aquagym program, ATL - Aquatic ludotherapy program, TS - therapeutic swimming program, KMO Sampling - Kaiser-Meyer-Olkin
Measure of Sampling Adequacy, Chi®>Approx. Chi-Square, df —degree of freedom, Sig-level of statistical significance.
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Table 2 includes the number of subjects and the percentages of the mode of distribution of the results of the Motor Subscale
included in the Questionnaire regarding the benefits of therapeutic aquatic programs. By analyzing the evaluation results of the re-
covery aquagym (AG) program, we notice that the largest number of respondents who gave 5 points on the Likert scale, compared to
the other 2 programs, were concerned with: item 2 Improvement of effort capacity (43.6 %), item 3 body shaping (50.5 %), item 4
Muscle toning (52.5 %), item 8 improving body posture (52.5 %). Compared to the Aquagym program and the therapeutic swimming
program, for the aquatic ludotherapy program (ATL) the percentages of respondents who gave 5 points, related to the highest fre-
quency of responses, concerned the following items: 5. Improvement of psychomotor capacity (41.6 %), 6. Development of motor skills
(38.6 %) and 7. Formation of motor skills (43.6 %). The therapeutic swimming program (TS), compared to the other two programs,
registered the highest frequency of answers rated with the maximum score only for item 1 Harmonious physical development (47.5 %).

The statistical processing showed in Table 3 allows us to observe that in the Motor Subscale the highest average score was recorded
for the Recovery aquagym program (AG) with 32.59 (35 %) points, followed by the therapeutic swimming program with 31.36 (33.8
%) points and the lowest score of 29.03 (31.2 %) for Aquatic ludotherapy program. For the AG, the items that recorded the highest
average score were: item 4. Muscle toning with 4.02 points and item 8 Improving body posture with 4.21 points, and the lowest score
was recorded by items: 7 Training motor skills and 5. Improving psychomotor ability. In the Aquatic ludotherapy program, the highest
average score was obtained by items: 5. Improving psychomotor ability with 4.12 points and 7. Training motor skills with 4.07 points,
and the lowest average score by item 3. Body modeling with 3.07 points. The therapeutic swimming program recorded the highest
average score for items: 8 Improving body posture with 4.37 points and for item 1 Harmonious physical development with 4.07 points,
and the lowest score for item 3 Body shaping with 3.70 points.

Analyzing the results presented in Table 4 of the QBTAP for the kinetotherapeutic subscale of the recovery aquagym (AG) program,
we notice that the largest number of respondents who gave 5 points on the Likert scale, compared to the other 2 programs, targeted the
most items: 2 Stimulates blood circulation (57.4 %), 3. Increases breathing capacity (54.5 %), 4. Increases immunity and hardens the
body (40.5 %), 10. Maintains homeostatic balance (32.7 %), 11.Combating the effects of aging (33.4 %), 15. Improving metabolism
(50.5 %) and 16. Combating obesity (67.3 %). For the aquatic ludotherapy program (ATL) compared to the other two programs, the
highest percentage frequency of 5 points was recorded only in item 7. Muscle relaxation (33.7 %). The therapeutic swimming (TS)
program, compared to the other two programs, recorded the highest frequency of responses appreciated with the maximum score to
the items: 1. Optimizing the general state of health (50.5 %), 5. Improving joint mobility (56, 4 %), 6. Reduction of osteoporosis (39.6
%), 7. Muscle relaxation (33.7 %), 8. Postural correction and rehabilitation (65.3 %), 9. Improvement of motor control (45.5 %), 10.
Maintaining homeostatic balance (32.7 %), 11. Combating the effects of aging (33.4 %), 12. Psychomotor recovery (44.6 %), 13.
Functional rehabilitation (53.5 %) and 14. Neuro-psycho-motor recovery (50.5 %).

In the kinetotherapeutic Subscale of QBTAP (Table 5), the highest percentage score was recorded by the therapeutic swimming
program of 65.37 (39.9 %) points, followed by the Aquagym program with 65.32 (33.8 %) points, and the lowest score of 62.30 (32.3
%) by Aquatic ludotherapy program. For the Aquagym program, the items that recorded the highest average score were: 16. Fighting

Table 2
The distribution of the subjects’ options according to the score given on each item in the Motor Subscale of QBTAP.

Motor - Subscale — Likert Scale Points

Items Aquatic program 5 points 4 points 3 points 2 points 1 point
fi % fi % fi % fi % fi %
1 Harmonious physical development AG 41 40,6 34 33,7 18 17,8 7 6,9 1 1,0
ATL 18 17,8 34 33,7 33 32,7 14 13,9 2 2,0
TS 48 47,5 25 24,8 16 15,8 12 11,9 - -
2 Improvement of effort capacity AG 44 43,6 28 27,7 24 23,8 3 3,0 2 2,0
ATL 16 15,8 30 29,7 29 28,7 23 22,8 3 3,0
TS 33 32,7 23 22,8 31 30,7 12 11,9 2 2,0
3 Body shaping AG 51 50,5 25 24,8 19 18,8 5 5,0 1 1,0
ATL 13 12,9 23 22,8 29 28,7 31 30,7 5 5,0
TS 32 31,7 29 28,7 19 18,8 20 19,8 1 1,0
4. Muscle toning AG 53 52,5 24 23,8 21 20,8 2 2,0 1 1,0
ATL 21 20,8 19 18,8 36 35,6 22 21,8 3 3,0
TS 39 38,6 30 29,7 22 21,8 7 6,9 3 3,0
5. Improvement of psychomotor capacity AG 26 25,7 45 44,6 23 22,8 5 5,0 2 2,0
ATL 42 41,6 35 34,7 19 18,8 5 5,0 - -
TS 35 34,7 31 30,7 25 24,8 10 9,9 - -
6. Development of motor skills AG 36 35,6 40 39,6 18 17,8 6 5,9 1 1,0
ATL 39 38,6 25 24,8 29 28,7 7 6,9 1 1,0
TS 37 36,6 25 24,8 29 28,7 9 8,9 1 1,0
7 Formation of motor skills AG 31 30,7 38 37,6 24 23,8 7 6,9 1 1,0
ATL 44 43,6 27 26,7 25 24,8 4 4,0 1 1,0
TS 36 35,6 31 30,7 26 25,7 8 7,9 - -
8 Improving body posture AG 53 52,5 26 25,7 14 13,9 7 6,9 1 1,0
ATL 29 28,7 28 27,7 28 27,7 12 11,9 4 4,0
TS 64 63,4 16 15,8 17 16,8 3 3,0 1 1,0

AG - Recovery aquagym program, ATL - Aquatic ludotherapy program, TS - therapeutic swimming program, fi -frequency.
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Table 3
Descriptive statistics of the Motor Subscale of QBTAP for the three aquatic programs of the study.

Motor - Subscale

Activities AG ATL TS

Item z X SD z X SD z X SD
1. Harmonious physical development 410,00 4,05 ,97 355,00 3,51 1,01 412,00 4,07 1,05
2. Improvement of effort capacity 412,00 4,07 ,98 336,00 3,32 1,08 376,00 3,72 1,10
3. Body shaping 423,00 4,18 ,97 311,00 3,07 1,11 374,00 3,70 1,14
4. Muscle toning 429,00 4,24 ,92 336,00 3,32 1,12 398,00 3,94 1,07
5. Improvement of psychomotor capacity 391,00 3,87 ,92 417,00 4,12 ,89 394,00 3,90 ,99
6. Development of motor skills 407,00 4,02 ,93 397,00 3,93 1,02 391,00 3,87 1,04
7. Formation of motor skills 394,00 3,90 ,95 412,00 4,07 ,96 398,00 3,94 ,96
8. Improving body posture 426,00 4,21 ,99 369,00 3,65 1,13 442,00 4,37 ,93
Total 3292 32,59 - 2933 29,03 - 3185 31,53 -
Percentage 35 % - 31,2 % - 33,8 % -

AG - Recovery aquagym program, ATL - Aquatic ludotherapy program, TS - therapeutic swimming program, X - sum, X — mean, SD—standard
deviation.

obesity with 4.44 points and 2. Stimulating blood circulation with 4.37 points, and the lowest score was recorded by items: 6.
Reduction of osteoporosis and 7. Muscle relaxation. In the Aquatic ludotherapy program, the highest average scores were obtained by
items: 14. Neuro-psycho-motor recovery with 4.13 points and 4. Increasing immunity and hardening the body, respectively by 12.
Psychomotor recovery with 4.11 points, and the lowest average score was for item 6. Reduction of osteoporosis by 3.47 points. The
therapeutic swimming program registered the highest average score for items: 8. Postural correction and rehabilitation with 4.35
points and for item 2. Stimulates blood circulation with 4.26 points, and the lowest score for item 11. Combating the effects aging by
3.82 points.

The results in Table 6 of the psychological subscale of QBTAP highlight the fact that the highest frequency of 5-point Likert scale
responses for the aquagym program (AG) compared to the other 2 programs, was recorded for the following items: 3. Improvement of
self-esteem and self-image self (58.4 %), 7. Increasing adaptability to different environments (47.5 %), 9. Reducing anxiety (44.5 %)
and 10. Optimizing motivations (39.6 %). For the aquatic ludotherapy program (ATL) compared to the other two programs, the highest
percentage frequency of 5 points was recorded for the items: 1. Mental relaxation (61.4 %), 2. Combating stress (62.4 %). 4. Improving
memory and attention (48.8 %), 5. Improving positive affectivity (45.5 %), 6. Formation of proactive behaviors (56.4 %), 8.
Educational role (57.4 %) and 9. Reduced anxiety (44.5 %). The therapeutic swimming program (TS), compared to the other two
programs, did not have the highest percentage frequency of maximum responses to any item.

The arithmetic mean results allowed us to identify the most relevant items regarding the impact on mental functions according to
the specifics of the three aquatic programs (Table 7). The Aquatic ludotherapy program recorded the highest average score 41.62 (34.3
%) points, followed by the Aquagym program with 40.81 (33.6 %) points, and the lowest average score was recorded by the Ther-
apeutic swimming program 39.09 (32.1 %). For the Aquagym program, the items that recorded the highest average score were: 3.
Improving self-esteem with 4.27 points and 2. Combating stress with 4.25 points, and the lowest score was recorded by the item 6.
Formation of proactive behaviors with 3.84 points. The Aquatic ludotherapy program with the highest average score was obtained by
the items: 2. Combating stress with 4.39 points and 1. Mental relaxation with 4.37 points, and the lowest average score by item 3.
Improving self-esteem with 3.87 points. The therapeutic swimming program recorded the highest average score for the items: 2.
Combating stress with 4.39 points and 1. Mental relaxation with 4.37 points, and the lowest score for item 6. Formation of proactive
behaviors with 3.70 points.

In the following graph, we have presented the percentage values of the arithmetic averages recorded for each subscale of the
questionnaire, in order to highlight the differences between the aquatic programs (Fig. 1.).

4. Discussions

Our study focused on identifying the benefits of practicing three programs of aquatic activities on motor capacity, kinetother-
apeutic effects and mental capacity from the perspective of physiotherapist students and master’s degree students. Analyzing the
results of the study, we find that the aquatic activities programs have multiple benefits, but they have a differentiated contribution
depending on the capacities and the factors they target for improvement. Thus, from the point of view of improving the motor capacity,
the recuperative aquagym (AG) program recorded the best result and the most specific items were identified that will be able to
improve the motor capacity components compared to the other two programs. Physiokinetotherapists involved in the study considered
that the therapeutic swimming program (TS) has the most benefits and the greatest impact on optimizing the recovery and rehabil-
itation process from a kinetotherapeutic perspective compared to the other two programs. Also, the results of the study reveal the fact
that on the optimization of mental functions, aquatic ludotherapy programs have major benefits compared to the other two types of
programs (AG and ATL).

The results of this study contribute to the expansion of the conceptual level of knowledge regarding the impact and benefits of the 3
aquatic activities programs on the development of motor capacity, the improvement of the kinetotherapeutic recovery and rehabil-
itation process and the optimization of human mental capacities. Previous studies substantiated the present study, and the results
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Table 4
The distribution of the subjects’ options according to the score given on each item in the Kinetotherapeutic Subscale of QBTAP.

Kinetoterapeutic - Subscale — Likert Scale Points

Items Aquatic program 5 points 4 points 3 points 2 points 1 point
fi % fi % fi % fi % fi %
1 Optimizing the general state of health AG 50 49,5 30 29,7 16 15,8 3 3,0 2 2,0
ATL 43 42,6 29 28,7 18 17,8 8 7,9 3 3,0
TS 51 50,5 28 27,7 14 13,9 7 6,9 1 1,0
2. Stimulates blood circulation AG 58 57,4 26 25,7 13 12,9 3 3,0 1 1,0
ATL 42 41,6 26 25,7 23 22,8 6 5,9 4 4,0
TS 56 55,4 23 22,8 16 15,8 5 5,0 1 1,0
3. Increases breathing capacity AG 55 54,5 25 24,8 16 15,8 4 4,0 1 1,0
ATL 36 35,6 27 26,7 26 25,7 9 8,9 3 3,0
TS 52 51,5 22 21,8 21 20,8 4 4,0 2 2,0
4. Increases immunity and hardens the body AG 41 40,6 35 34,7 21 20,8 4 4,0 - -
ATL 30 29,7 31 30,7 30 29,7 9 8,9 1 1,0
TS 34 33,7 37 36,6 22 21,8 8 7,9 - -
5. Improving joint mobility AG 56 55,4 24 23,8 16 15,8 3 3,0 2 2,0
ATL 41 40,6 25 24,8 24 23,8 10 9,9 1 1,0
TS 57 56,4 20 19,8 17 16,8 6 5,9 1 1,0
6. Reduction of osteoporosis AG 33 32,7 33 32,7 20 19,8 11 10,9 4 4,0
ATL 21 20,8 31 30,7 29 28,7 15 14,9 5 5,0
TS 40 39,6 26 25,7 21 20,8 11 10,9 3 3,0
7. Muscle relaxation AG 30 29,7 29 28,7 27 26,7 11 10,9 4 4,0
ATL 34 33,7 27 26,7 31 30,7 8 7,9 1 1,0
TS 34 33,7 27 26,7 31 30,7 8 7,9 1 1,0
8. Postural correction and rehabilitation AG 41 40,6 34 33,7 18 17,8 7 6,9 1 1,0
ATL 26 25,7 32 31,7 29 28,7 12 11,9 2 2,0
TS 66 65,3 14 13,9 13 12,9 7 6,9 1 1,0
9 Improvement of motor control AG 40 39,6 37 36,6 18 17,8 4 4,0 2 2,0
ATL 39 38,6 33 32,7 21 20,8 7 6,9 1 1,0
TS 46 45,5 31 30,7 11 10,9 12 11,9 1 1,0
10. Maintaining homeostatic balance AG 33 32,7 29 28,7 31 30,7 7 6,9 1 1,0
ATL 24 23,8 35 34,7 30 29,7 10 9,9 2 2,0
TS 33 32,7 36 35,6 23 22,8 8 7,9 1 1,0
11. Combating the effects of aging AG 35 34,7 29 28,7 29 28,7 8 7,9 - -
ATL 31 30,7 24 23,8 34 33,7 12 11,9 - -
TS 35 34,7 26 25,7 27 26,7 13 12,9 - -
12. Psychomotor recovery AG 41 40,6 34 33,7 12 11,9 12 11,9 2 2,0
ATL 44 43,6 33 32,7 17 16,8 6 5,9 1 1,0
TS 45 44,6 31 30,7 19 18,8 4 4,0 2 2,0
13. Functional rehabilitation AG 43 42,6 31 30,7 20 19,8 5 5,0 2 2,0
ATL 37 36,6 32 31,7 21 20,8 7 6,9 4 4,0
TS 54 53,5 24 23,8 18 17,8 4 4,0 1 1,0
14. Neuro-psycho-motor recovery AG 41 40,6 31 30,7 19 18,8 6 5,9 4 4,0
ATL 44 43,6 34 33,7 17 16,8 5 5,0 1 1,0
TS 51 50,5 24 23,8 12 11,9 12 11,9 2 2,0
15. Improving metabolism AG 51 50,5 27 26,7 18 17,8 4 4,0 1 1,0
ATL 37 36,6 27 26,7 27 26,7 9 8,9 1 1,0
TS 46 45,5 28 27,7 18 17,8 9 8,9 - -
16. Combating obesity AG 68 67,3 14 13,9 16 15,8 2 2,0 1 1,0
ATL 42 41,6 21 20,8 27 26,7 8 7,9 3 3,0
TS 50 49,5 21 20,8 21 20,8 7 6,9 2 2,0

AG - Aquagym program, ATL - Aquatic ludotherapy program, TS - therapeutic swimming program, fi -frequency.

recorded by us complete the results and conclusions previously identified by experts in the field [37-39]. In previous studies, experts in
the field approached the study of the effects of exercising in water from an interdisciplinary and multidimensional perspective, namely:
harmonious physical development [40,41], neuromotor and functional recovery [42], in the fight against obesity [43-45], in reducing
the effects of stress [46-48], in post-surgery rehabilitation processes and other medical problems [49-51], for recreational purposes
[52-55]. All these studies confirm the positive benefits of practicing physical activities in water, which also aligns with the results of
our study.

The researchers claim that there is a growing concern in understanding the behavior of human biological systems in the aquatic
environment, because the design of exercises and programs in this environment is increasing. Thus, it becomes important to under-
stand the influences of the physical properties of the aquatic environment during exercise and the physiological adaptations that
underlie them. Referring to the kinetotherapeutic and motor capacity, as a result of the studies carried out, the benefits identified were
aimed at improving the health, the cardio-respiratory capacity, body composition [56-58], and motor capacity and physical fitness
[59-61]. Regarding the physiological changes, it has been observed by several researchers that after an aquatic training program, the
heart rate at rest has decreased, while maintaining an unchanged blood pressure value [62,63].
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Table 5
Descriptive statistics of the kinetotherapeutic subscale of QBTAP for the three aquatic programs of the study.

Kinetotherapeutic - Subscale

Programs AG ATL TS

Item z X SD z X SD z X SD

1 Optimizing the general state of health 426,00 4,21 ,95 404,00 4,00 1,09 424,00 4,19 ,99
2. Stimulates blood circulation 440,00 4,35 ,88 399,00 3,95 1,11 431,00 4,26 ,96
3. Increases breathing capacity 432,00 4,27 ,93 387,00 3,83 1,10 421,00 4,16 1,02
4. Increases immunity and hardens the body 416,00 4,11 ,87 416,00 4,11 ,87 400,00 3,96 ,93
5. Improving joint mobility 432,00 4,27 ,97 398,00 3,94 1,06 429,00 4,24 1,01
6. Reduction of osteoporosis 383,00 3,79 1,13 351,00 3,47 1,12 392,00 3,88 1,14
7. Muscle relaxation 373,00 3,69 1,12 398,00 3,94 1,12 388,00 3,84 1,01
8. Postural correction and rehabilitation 410,00 4,05 ,97 371,00 3,67 1,04 440,00 4,35 1,01
9 Improvement of motor control 412,00 4,07 ,95 405,00 4,00 ,98 412,00 4,07 1,06
10. Maintaining homeostatic balance 389,00 3,85 ,99 372,00 3,68 1,00 395,00 3.91 ,98
11. Combating the effects of aging 394,00 3,90 ,97 377,00 3,73 1,02 386,00 3.82 1,05
12. Psychomotor recovery 403,00 3,99 1,09 416,00 4,11 ,96 416,00 4.11 ,98
13. Functional rehabilitation 411,00 4,06 1,00 394,00 3,90 1,10 429,00 4,24 ,95
14. Neuro-psycho-motor recovery 402,00 3,98 1,09 418,00 4,13 ,93 413,00 4,08 1,13
15. Improving metabolism 426,00 4,21 ,94 393,00 3,89 1,03 414,00 4,09 ,99
16. Combating obesity 449,00 4,44 ,89 394,00 3,90 1126 413,00 4,08 1,07
Total 6598 65,32 - 6293 62,30 - 6603 65,37 -
Percentage 33,8 % - 32,3 % - 33,9 % -

AG - Aquagym program, ATL - Aquatic ludotherapy program, TS - therapeutic swimming program, X - sum, X — mean, SD—standard deviation.

Table 6
The distribution of the subjects’ options according to the score given on each item in the Psychological Subscale of QBTAP.

Psychological - Subscale — Likert Scale Points

Items Aquatic program 5 points 4 points 3 points 2 points 1 point
fi % fi % fi % fi % fi %
1. Mental relaxation AG 49 48,5 27 26,7 17 16,8 6 5,9 2 2,0
ATL 62 61,4 20 19,8 15 14,9 3 3,0 1 1,0
TS 46 45,5 28 27,7 15 14,9 11 10,9 1 1,0
2. Combating stress AG 56 55,4 23 22,8 15 14,9 6 5,9 1 1,0
ATL 63 62,4 17 16,8 19 18,8 2 2,0 - -
TS 52 51,5 19 18,8 19 18,8 10 9,9 1 1,0
3. Improving self-esteem AG 59 58,4 18 17,8 18 17,8 5 5,0 1 1,0
ATL 34 33,7 32 31,7 25 24,8 8 7,9 2 2,0
TS 46 45,5 22 21,8 19 18,8 12 11,9 2 2,0
4. Improving memory and attention AG 38 37,6 30 29,7 23 22,8 7 6,9 3 3,0
ATL 49 48,5 29 28,7 15 14,9 6 5,9 2 2,0
TS 36 35,6 27 26,7 20 19,8 15 14,9 3 3,0
5. Improving positive affectivity AG 40 39,6 26 25,7 20 19,8 12 11,9 3 3,0
ATL 46 45,5 22 21,8 21 20,8 10 9,9 2 2,0
TS 36 35,6 25 24,8 22 21,8 11 10,9 7 6,9
6. Formation of proactive behaviors AG 29 28,7 39 38,6 22 21,8 10 9,9 1 1,0
ATL 57 56,4 25 24,8 13 12,9 4 4,0 2 2,0
TS 27 26,7 33 32,7 27 26,7 12 11,9 2 2,0
7. Increasing adaptability to different environments AG 48 47,5 26 25,7 19 18,8 6 5,9 2 2,0
ATL 47 46,5 28 27,7 18 17,8 6 5,9 2 2,0
TS 41 40,6 31 30,7 20 19,8 6 5,9 3 3,0
8. Educational role AG 50 49,5 25 24,8 19 18,8 5 5,0 2 2,0
ATL 58 57,4 19 18,8 18 17,8 4 4,0 2 2,0
TS 47 46,5 23 22,8 20 19,8 7 6,9 4 4,0
9. Reducing anxiety AG 55 54,5 24 23,8 15 14,9 6 5,9 1 1,0
ATL 55 54,5 25 24,8 14 13,9 5 5,0 2 2,0
TS 47 46,5 22 21,8 18 17,8 11 10,9 3 3,0
10 Optimizing motivations AG 40 39,6 32 31,7 20 19,8 7 6,9 2 2,0
ATL 36 35,6 35 34,7 22 21,8 7 6,9 1 1,0
TS 34 33,7 34 33,7 23 22,8 8 7,9 2 2,0

AG - Aquagym program, ATL - Aquatic ludotherapy program, TS - therapeutic swimming program, fi -frequency.

A series of studies have highlighted that the physical properties of water induce increases in motor coordinative qualities and
mobility, the effects due to the buoyancy of the aquatic environment on the body cause decreases in the axial load of the spine, which
allows the realization of certain movements, sometimes impossible to perform on the ground [64-66]. To adjust the body composition,
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Table 7
Descriptive statistics of the Psychological Subscale of QBTAP for the three aquatic programs of the study.

Psychological - Subscale

Activities AG ATL TS

Items z X SD z X SD z X SD
1. Mental relaxation 418,00 4,13 1,02 442,00 4,37 ,914 410,00 4,05 1,06
2. Combating stress 430,00 4,25 ,98 444,00 4,39 ,861 414,00 4,09 1,09
3. Improving self-esteem 432,00 4,27 ,99 391,00 3,87 1035 391,00 3,87 1,03
4. Improving memory and attention 396,00 3,92 1,07 420,00 4,15 1017 381,00 3,77 1,17
5. Improving positive affectivity 391,00 3,87 1,15 403,00 3,99 1117 375,00 3,71 1,25
6. Formation of proactive behaviors 388,00 3,84 ,98 434,00 4,29 ,975 374,00 3,70 1,05
7. Increasing adaptability to different environments 415,00 4,10 1,03 415,00 4,10 1028 404,00 4,00 1,05
8. Educational role 419,00 4,14 1,02 430,00 4,25 1016 405,00 4,00 1,14
9. Reducing anxiety 429,00 4,24 ,98 429,00 4,24 1004 402,00 3,98 1,16
10 Optimizing motivations 404,00 4,00 1,02 401,00 3,97 ,974 393,00 3,89 1,02
Total 4122 40,81 - 4209 41,67 - 3949 39,09 -
Percentage 33,6 % - 34,3 % - 32,1 % -

AG - Aquagym program, ATL - Aquatic ludotherapy program, TS - therapeutic swimming program, X - sum, X — mean, SD—standard deviation.
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Fig. 1. Percentages of average per subscales of QBTAP.

some studies show significant decreases in the layer of adipose tissue in healthy sedentary people through aquatic training programs,
obtaining the significant results after the application of 8-week programs [67-70]. A series of studies have analyzed the influence of
exercising in water regarding: motor capacity, health and cognitive functions, must focus on interdisciplinary approaches due to the
complexity of the factors determined and the interrelationships between them [71-74].

The present study analyzed the opinion of future specialist therapists regarding the benefits of aquatic programs whose results
complement previous studies that carried out a quantitative evaluation of the impact of aquatic exercise on walking skills and balance
in patients with multiple sclerosis or stroke [75,76], on pain therapy [77] (on the prevention of postpartum depression etc. [78]. We
have not identified any study that analyzes the opinion of specialists or future specialists on the therapeutic effects of aquatic programs,
but numerous studies have highlighted the effects of these programs on various medical conditions with an impact on physical and
mental health [61,79].

The limits of the study: the social impact of these three types of aquatic programs was not analyzed; the negative effects of
exercising in water from the perspective of subjects with chlorine allergies and fear of water were not analyzed; the proportion of
female subjects who participated in the study was the majority; the limited duration of the implementation of aquatic programs.
Strengths: analyzing three types of aquatic activities programs; analyzing the results from the point of view of the 3 subscales: motor,
kinetotherapeutic and psychological; relatively large number of subjects involved in the study; the subjects are future specialists in
physiotherapy; the subjects practiced these three types of aquatic programs during their academic studies.

The practical implications based on the most relevant results of the study: due to the multiple benefits of aquatic programs, we
consider it appropriate to include different exercises of AG, ALT, TS in clinical recovery and rehabilitation protocols depending on the
pathology of the patients and the specific aquatic facilities; presentation of various therapeutic swimming exercises to patients, so that
they can be practiced independently in public swimming pools; recommending and implementing play therapy exercises in order to
combat stress and negative psychological effects due to the major relaxing and recreational impact in patients with mental health
problems; focusing and diversifying aquatic exercises according to the patients’ pathology through the use of specific didactic ma-
terials; combining the three types of aquatic programs to increase their efficiency and attractiveness depending on the subject’s
preferences.

Future research directions: applying the questionnaire to different categories of patients with different pathologies who have
benefited from the aquatic therapeutic programs; extending the programs in terms of duration in order to analyze and compare the
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results of this study with future studies; the quantitative and qualitative evaluation of the therapeutic and rehabilitation effects of
aquatic programs on functional and motor capacity; the evaluation of the therapeutic impact through the application of combined
programs of aquatic exercises on different categories of patients, interdisciplinary approaches to research on the therapeutic impact of
aquatic programs on health and well-being etc.

5. Conclusions

The study highlights the beneficial effects of all three aquatic activity programs on improving motor capacity, optimizing the
recovery and rehabilitation process from a kinetotherapeutic perspective and improving mental function. The comparative analysis of
the results of the three types of programs reveals the fact that: aquagym (AG) programs have the greatest impact on improving motor
capacity; aquatic ludotherapy programs (ATL) on improving function and mental capacity; the therapeutic swimming program (TS)
has the most beneficial role on recovery and kinetotherapeutic rehabilitation.

The practical implications and future interdisciplinary approaches, based on the results of this study, will be able to be focused on:
evaluation of the duration and complexity of the implementation in the process of practicing the three types of programs on the motor,
kinetotherapeutic and mental components in different categories differentiated by age; on the typology of ailments and diseases; on the
professional characteristics of the subjects; on the interaction with other professional, social, medical, educational, etc. factors.
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