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Abstract

Background: There are controversial studies on weight loss, cardiometabolic markers, and quality of life (QOL) in obese aged
women participating in water sports.
Objectives: This study aimed to determine the effects of the WATERinMOTION exercise program accompanied with no diet on the
inactive obese aged women’s weight, cardiometabolic markers, and QOL.
Methods: Sixty-four inactive obese aged women were recruited to participate in this cross-sectional study at the Ukrainian Sports
Center, Kyiv, 2019. They were randomly assigned into two Case (n = 32, with the WATERinMOTION aquatics exercise program) and
control (n = 32, held in a sitting position simultaneously) groups using the convenient sampling method. The two programs were
run twice a week (55 minutes each time) and lasted for one month. Moreover, anthropometric indices (weight, height, waist cir-
cumference), cardiometabolic markers (blood lipid markers and glycaemia), QOL (SF-36 questionnaire), and dietary monitoring
were assessed before and after the intervention.
Results: The groups did not differ significantly regarding each of the analyzed variables prior to the intervention. Comparing pre-
and post-intervention results revealed significant weight loss (-1.3, P = 0.004) and average BMI (-0.4, P = 0.002) in the case group.
Moreover, a significant variation was revealed only in terms of weight after the intervention (P = 0.001). Regarding QOL, improve-
ments in health status, vitality, and social aspects were significant in the case group after the intervention.
Conclusions: The present study suggests that the WATERinMOTION program accompanied with no diet has a positive effect on
weight loss, waist circumference, and metabolic profiles in obese aged women. However, the improvement in the QOL should not
be neglected.

Keywords: Cross-Sectional Studies, Metabolic Profiles, Obesity, Quality of Life, Resistance Training, Waist Circumference, Water
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1. Background

Communication, mental health, emotional intelli-
gence, problem-solving ability, and well-being are the most
prominent features among the resilient, which help indi-
viduals adapt to changes and are also essential for navi-
gating challenging living and working conditions in the
21st century (1). Some factors such as obesity, poor fitness,
aging, and neurological and respiratory disorders arouse
restrictions, which limit individuals’ potentials to enter
land-based exercise programs (2). According to Raffaelli et
al. (3), aquatic exercise significantly enhance physical exer-
cise, compared to land exercise.

Changing the position of the joints can affect individu-
als’ daily activities and participation in sports (4). Several
studies have documented that when the body is immersed

in water up to the shoulders, it loses “90% of gravity” (5, 6).
Accordingly, water exercises are particularly beneficial for
obese individuals, who are at enhanced risk of orthopedic
damage, which is secondary consequences of exercise.

However, the benefits of the aquatics exercise pro-
grams in terms of health status are still controversial (5).
There is no study on weight loss, cardiometabolic mark-
ers, and quality of life (QOL) for obese aged women par-
ticipating in the WATERinMOTION aquatics exercise pro-
gram. This physical exercise is highly welcomed by some
grownups and aged individuals as it is believed that, in ad-
dition to promoting health status, the program is also asso-
ciated with improvements in physical fitness and weight-
related diseases such as cardiovascular and metabolic syn-
drome. The WATERinMOTION program is a standardized
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water sports program consisting of a warm-up, lineal and
sidelong motions, teamwork, group dynamic, workouts,
upper and lower body suspension, strengthening body
core, and flexibility (7). Music is professional, and individu-
als at different age ranges can participate in this program.
In this regard, choreography is correspondingly linked to
the music.

Meanwhile, participants in other programs participate
in aquatic exercise programs for at least six-week (8) or
longer (2, 5, 6, 9). The present study, however, was to de-
tect if the program held two sessions a week is sufficient for
a significant increase in health in a month. Waist circum-
ference (WC) was measured by considering internal fat de-
posits and the likelihood of weight-related diseases (10).
Body mass index (BMI) was used to define obesity (11). Per-
sonality traits are linked to subjective well-being and de-
scribed as overall emotional and mental health (12). The
QOL questionnaire addresses individuals’ emotional and
mental health, physical status, functional capacity, gen-
eral health status, pain, vitality, and social aspects (5, 13).
Dietary monitoring was also performed to detect dietary
changes (5, 9).

2. Objectives

The present study aimed to determine whether the ef-
fectiveness of WATERinMOTION as a water sport in help-
ing inactive obese aged women regarding weight loss, WC,
and cardiometabolic markers (such as blood lipid mark-
ers and glycaemia), and QOL. It was hypothesized that a
one-month WATERinMOTION exercise may be an appro-
priate option to have positive shifts in the participants’
weight, cardiometabolic markers, and QOL. The outline of
the study is presented in Figure 1.

3. Methods

3.1. Study Design, Sample, and Randomization

The participants of this cross-sectional study were re-
cruited from inactive obese aged women who had come
to the Ukrainian Sports Center (Kyiv, 2019) after reading
the ads on the website to participate in the one-month WA-
TERinMOTION exercise program. Given the potential pop-
ulation of 76 individuals and a 95% confidence level with
five confidence intervals, the sample size was determined
based on the using Creative Research systems not to be
< 64 individuals (14). They were randomly assigned into
two case (n = 32, with the WATERinMOTION aquatics ex-
ercise program) and control (n = 32, held in a sitting po-
sition simultaneously) groups using the convenient sam-
pling method. The two one-month programs were run

twice a week (a total of eight 55-minute sessions). A team
of two physicians and two instructors explained the study
objectives and procedure to the volunteers. Inclusion cri-
teria were inactive old women having 1 - 2 and less exer-
cise sessions per month (9), BMI > 30 kg.m-2, and 65 years
of age (5, 6). Living in self-sufficiency is categorized as de-
grees to which the person can sustain itself without ex-
ternal support (the average self-sufficiency status in this
study was three). The Mini-Mental State examination is
the most commonly used test to evaluate memory prob-
lems or other mental abilities. The value of the Mini-Mental
State examination in our study was considered above 18 for
inclusion criteria (15). In addition to a remarkable family
history of dyslipidemia and cardiovascular diseases, volun-
teers with the age-related diseases (e.g., diabetes mellitus,
cancer, cardiovascular, Alzheimer’s, hypertension, ortho-
pedic restriction, and multiple chronic conditions), hear-
ing loss interfering listening to sports music, tobacco con-
sumption (chronic and acute), transmittable diseases, and
a medical WATERinMOTION restriction, and those taking
drugs such as thyroxine, progestin, estrogen, and vitamin
E, which affect lipid metabolism, and beta-blockers as well
as those who missed three sessions of the program were
excluded from the study.

All the participants completed dietary records over
four days (3 weekdays and a weekend day) during two
weeks before the study, and the same procedure was run
after the study for self-reporting the dietetic alteration (5,
6). These data were processed using the EVIDENT II appli-
cation, which was authorized to determine the quantity of
consumed energy/kilocalorie per day (16). Moreover, they
were invited to preserve their nutrition habits and physi-
cal activities in their leisure time throughout the study pe-
riod. The follow-up phase was performed for all the par-
ticipants every other two weeks throughout the study pe-
riod. The research project and informed consent forms
were approved by the Institutional Research Ethics Com-
mittee. The volunteers submitted their signed informed
consent form to participate in the study one week before
the intervention. The study protocol was set in accordance
with the Helsinki Declaration and observed all relevant in-
stitutional policies and strategies.

3.2. Pool Exercises

Like other types of exercises, the main phases of the
WATERinMOTION program are warm-up, main set, and
cool-down (7). Table 1 demonstrates more aspects of the
WATERinMOTION aquatics exercise program.

The WATERinMOTION program was performed in an in-
door swimming pool. The water temperature was about
30°C (17), and the pool deepness was 1.30 m (17). The work-
out intensity ranged from 70% to 85% of the maximum
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Figure 1. Paper outline

Table 1. Pool Exercise Program at WATERinMOTION

Frequency Intensity Time (Duration) Type (Exercise)

Warm-up (5 min) twice per week 55% - 70% of HRmaxa One month Stretching

Main exercise (45 min) 70% - 85% of HRmaxb Linear and lateral movements; team building; group dynamic exercises;
suspension of upper and lower body; core strengthening; flexibility

Cooldown (5 min) 55% - 70% of HRmax Stretching

Abbreviations: HRmax, maximum heart rate; min, minutes.
aModerate intensity.
bHigh intensity.

heart rate (5). Polar Electro Oy- a waterproof device for
measuring heart rate- manufactured by Kempele, Finland
was used to control the participants’ heart rate. Further-
more, the music played in the WATERinMOTION program
fits everyone in terms of speed and tempo as such everyone
could follow the play (7).

3.3. Assessments
Before the first session of the WATERinMOTION pro-

gram, the researchers assessed the participants’ anthro-
pometric indices, including weight in kilogram (kg) and
height in centimeter (cm), according to which the par-
ticipants’ BMI was calculated. Before and after the inter-
vention, the participants’ weights were calculated with
a Scale-Tronix model 5002 manufactured by Wheaton, IL,
USA, and their heights were measured with a stadiometer,
while considering the exactness of 0.1 kg and 0.1 cm for
both weight and height, respectively (5, 6). These calcula-
tions were made for the participants dressed in light cloth-
ing and no shoes. In this study, BMI and WC were used to
study body composition (9, 18). BMI is a pattern consid-
ering “an individual’s weight unit (in kg) divided by the
height squared (in meters)” (11). Obesity is considered as
BMI ≥ 30 (11). Waist circumference (WC) was measured
without compressing the skin in the horizontal plate at the
end of the natural expiratory in the middle of the iliac pro-
trusion to the lowest ribs (9).

Morning biochemical examinations were accom-
plished from 9 AM, after an hour-long rest, in a half-lying

position (9), and after 12-hour night starvation before
and after the intervention (6, 19). Total cholesterol (T-C),
high-density lipoprotein cholesterol (HDL-C), and triglyc-
eride (TG) were analyzed by considering the enzymatic
manner of COBAS, manufactured by Roche Diagnostics,
Germany. Low-density lipoprotein cholesterol (LDL-C) was
computed based on Friedewald’s formula: LDL-C = TC -
(HDL-C + TG/5). This mode can only be used for TG < 400
mg/dL (20). Fasting blood sugar was checked by a kit to
determine the enzymatic glycaemia (Wiener® liquid AA)
By oxidation method by Rosario, Argentina.

The SF-36 questionnaire was used to assess the partici-
pants’ QOL. This questionnaire was selected as it was ver-
satile, validated, and self-applicable, useful for individual
patient assessment, and sensitive to progress in the QOL in-
dices (5, 21).

3.4. Statistical Analysis

The results are reported as mean ± SD. The Shapiro-
Wilk test supported the normality of the data distribution.
The paired sample t-test was used to compare the groups
and time points (pre/post-intervention), and the analysis
of covariance (ANCOVA) was also used to compare the re-
sults between the two groups. Pearson’s chi-square (χ2)
test was applied to investigate the variations in the distri-
bution of categorical variables. In his study, P < 0.05 was
set as the significance level, and IBM SPSS software version
24.0 (for Windows) was utilized to analyze the data.
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4. Results

4.1. Demographics, Anthropometric, and Cardiometabolic
Markers

The mean age and height of the participants were 69.7
± 4.4 years and 167.3 ± 5.4 meters in the case group and
70.5±4.5 years and 167.9±4.7 meters in the control group,
respectively. Table 2 shows the other demographic infor-
mation, including weight and BMI, of the participants. No
specific event such as refusals, adverse reactions, and drop-
out were reported in this study. All the participants com-
pleted the study procedure. The completion rate for the
groups was estimated by χ2, and no significant variation
was noticed (P = 0.78). At the beginning of the study (pre-
intervention), there was no significant difference between
the groups’ daily calorie intake, anthropometric indices,
and cardiometabolic markers (P > 0.05) (Table 2).

Table 2. Variation in daily calorie intake, anthropomet-
ric indices, and cardiometabolic markers in case and con-
trol groups during the study (pre/post-intervention).

The study results in terms of time (pre-/post-
intervention) revealed modest but significant weight
loss (P = 0.004) and a significant decrease in BMI (P =
0.002) in the case group. The case group had mean weight
loss of -1.3 kg and BMI of -0.4 kg.m-2. The case group
displayed better, but insignificant, effects regarding car-
diometabolic markers (T-C, -3.6 mL/dl, P = 0.21; LDL-C, -3.7
mL/dL, P = 0.09; HDL-C, +1.3 mL/dl, P = 0.1; FBS, -1.1 mL/dl,
P = 0.12) and WC (-0.2 cm, P = 0.14). Furthermore, the
comparison of the study groups in the post-intervention
phase only revealed a significant variation in weight loss
(P = 0.001) (Table 2).

4.2. QOL

The groups were homogenous in terms of QOL indica-
tors at the beginning of the study (P > 0.05). Comparing
pre-and post-intervention results discloses significant im-
provements in health status (P = 0.03), vitality (P = 0.01),
and social aspects (P = 0.04) in the case group (Table 3).

5. Discussion

The research results showed the effect of the WATERin-
MOTION approach on the weight loss and cardiometabolic
markers of inactive obese aged women. This aquatics exer-
cise program revealed a slight superiority by making some
improvements in QOL; however, physical exertion with a
dietary restriction revealed more effectiveness in terms of
weight loss after eight weeks in Fett’s study (22) on obese
men. The present findings were in line with those of the
meta-analysis and review reports in dictating the moder-
ate effectiveness of exercises in weight loss, particularly

when exercise is not accompanied by dietary monitoring
(23).

Meanwhile, aquatic exercises are considered as one of
the main calorie burners and as an excellent technique to
retain weight under control (24). However, there are still
controversies regarding the impact of water exercises on
weight (5). In Penaforte et al.’s study (25), a two-month wa-
ter sports program held three sessions a week for obese
aged women revealed a significant drop in body weight
and BMI. Rezaeipour and Nychyporuk (9) also had a 12-
week aquafit exercise held three sessions a week for post-
menopausal women and reported a significant decrease in
weight loss markers. In contrast, Charmas and Gromisz
(26) found no significant change in weight for young
women who swam 12 weeks with three sessions per week.

A calorie-burning exercise raises the likelihood of
changes in body weight (27). The Water viscosity is resis-
tant to any physical movement of the WATERinMOTION
program and leads to more energy-burning. Preserving a
calorie shortage in water sports would have a positive im-
pact on weight loss (28). The moderate weight loss in this
study may be caused by a lack of compensatory increase in
calorie consumption to adapt to energy expenditure dur-
ing sports, suggesting that the WATERinMOTION program
leads to further weight loss when held two sessions a week
per month.

The triglyceride level of blood depends on food in-
take; hence, it was not assessed in this study (20). The
present findings also exhibited positive but not significant
changes in the cardiometabolic markers such as blood
lipid markers and glycaemia. The findings were in contrast
with those reported by Caro et al. (29) and Nakhaei et al.
(30), who studied moderate-intensity regular physical ex-
ercise.

High WC aroused by visceral fat may be a risk fac-
tor resulting in many diseases such as arthritis and car-
diometabolic disorders (31). The significant associations
between the concerned program with weight and BMI
and positive reductions in cardiometabolic markers con-
firmed the research hypothesis, suggesting that a one-
month WATERinMOTION program can be effective in de-
creasing weight and improving cardiac metabolic markers
in inactive obese aged women. The WATERinMOTION ex-
ercise program, however, is not suitable for individuals at
health risk as it elevates cardiometabolic markers.

The control group revealed an insignificant weight
gain. Although the difference was not statistically mean-
ingful, it may lead to marked weight gain over time, which
is associated with a higher risk of different chronic dis-
eases (32). The same can be achieved when analyzing blood
glucose. The results of the WC assessment in the case
group were positive but insignificant. Another study on
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Table 2. Variations in Daily Calorie Intake, Anthropometric Indices, and Cardiometabolic Markers in Case and Control Groups (Pre- and Post-Intervention)a , b

Variables
Case Group Control Group

Pre-Intervention Post-Intervention Pre-Intervention Post-Intervention

Weight, kg 98.7 ± 16.4 97.4 ± 16.7*# 100.4 ± 18.3 100.6 ± 18.2

BMI, kg.m-2 35.1 ± 5.1 34.7 ± 5.2* 35.5 ± 5.4 35.5 ± 5.5

T-C, mg/dL 224.9 ± 29.5 221.3 ± 27.6 226.1 ± 25.6 225.7 ± 27.7

LDL-C, mg/dL 146.1 ± 28.7 142.4 ± 25.8 140.1 ± 26.0 139.8 ± 28.1

HDL-C, mg/dL 48.5 ± 5.9 49.8 ± 6.0 51.8 ± 6.7 51.8 ± 7.2

FBS, mg/dL 94.1 ± 16.1 93.0 ± 17.8 95.6 ± 17.3 95.8 ± 16.9

WC, cm 100.6 ± 10.7 100.4 ± 10.1 101.5 ± 11.2 101.5 ± 12.7

Daily calorie intake, Kcal/day 2199 ± 188 2221 ± 167 2218 ± 119 2225 ± 106

Abbreviations: BMI, body mass index; FBS, fasting blood sugar; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; T-C, total choles-
terol; WC, waist circumference.
aValues are expressed as mean ± SD.
bP < 0.05 in comparison to pre-intervention #, P < 0.05 in comparison to the control group.

Table 3. QOL Indicators in Case vs. Control Groups

SF-36 variables
Case Group Control Group

Pre-Intervention POST-Intervention Pre-Intervention Post-Intervention

Emotional aspects 60.2 ± 13.1 60.7 ± 11.8 71.2 ± 8.1 69.3 ± 11.6

Mental health 63.4 ± 10.5 66.2 ± 11.3 63.6 ± 8.2 63.9 ± 7.9

Health status 70.1 ± 9.5 80.4 ± 9.7b 70.4 ± 6.7 73.2 ± 7.6

Physical aspects 82.6 ± 11.4 88.4 ± 9.6 84.1 ± 10.2 84.9 ± 11.3

Functional capacity 70.7 ± 8.7 78.4 ± 7.9 71.9 ± 9.5 72.3 ± 8.8

Pain 65.7 ± 12.3 61.8 ± 9.7 56.8 ± 10.1 61.3 ± 10.5

Vitality 52.9 ± 7.1 63.6 ± 10.2b 57.8 ± 11.5 58.1 ± 7.5

Social aspects 65.6 ± 8.9 76.1 ± 7.8b 70.3 ± 6.5 70.3 ± 7.1

aValues are expressed as mean ± SD.
bP < 0.05.

the elderly showed that a more significant decrease in WC
for walking in water and longer durations (from 24 to 48
weeks) (33), thus indicating better results in comparison to
the present findings.

Regarding QOL markers, the case group showed signif-
icant improvements in health status, vitality, and social as-
pects. Research has documented that regular aerobic exer-
cise programs have positive effects on mood and psycho-
logical disorders such as depression and anxiety and cogni-
tive aspects (i.e., learning and memory), improve QOL, and
hence are crucial therapeutic allies (5, 34). Furthermore,
the increased synthesis of endorphins caused by regular
physical activity also leads to progression in individuals’
organisms (5, 34).

5.1. Conclusions
The study findings demonstrate that the short-term

WATERinMOTION exercise program accompanied with no

dietetical supervision has a modest effect on individuals’
weight loss. Improvements in the participants’ health
status, vitality, and social aspects this program suggests
the positive effects of this type of exercise on individuals’
QOL; hence, including such a program in inactive obese
aged women’s lifestyle is beneficial in terms of WC and car-
diometabolic markers. These findings may have some clin-
ical implications. Since the elderly women were included
in this study and given the metabolic differences rising
from their age and gender, the findings cannot be recom-
mended for other individuals. In this regard, future re-
searchers are recommended to study the proposed proto-
col for a long period as it would improve the clinical out-
look of obese individuals with an inactive lifestyle. Further-
more, further studies are suggested to investigate males
and other age groups.

Health Scope. 2021; 10(2):e109478. 5



Uncorrected Proof

Rezaeipour M et al.

Footnotes

Authors’ Contribution: Mohammadreza Rezaeipour
wrote the paper. Gennady Leonidovich Apanasenko exam-
ined the cardiometabolic markers and participated in the
data collection. Maryam Banparvari and Mohammadreza
Rezaeipour performed the statistical analysis. Moham-
madreza Rezaeipour performed the assays for metabolic
profiles and weight loss. Maryam Banparvari assesed the
QOL indicators. Gennady Leonidovich Apanasenko and
Mohammadreza Rezaeipour conceived the study, partici-
pated in the research design and coordination, and helped
in drafting the manuscript. All authors studied and ap-
proved the final manuscript.

Conflict of Interests: The authors declared no conflict of
interest.

Ethical Approval: This study complies with all rele-
vant national statutes, institutional policies, and Helsinki
Declaration Principles. The samples participated in this
study after receiving their informed consent and with the
approval of the Institutional Research Ethics Committee
[NMAPE, (2019) no.: 04112-06]. The participants presented
their physicians’ permission for their participation in the
offered intervention.

Funding/Support: The authors declare no funding or
support.

Informed Consent: The volunteers submitted their
signed informed consent form to participate in the study
one week before the intervention.

References

1. Gamble B, Crouse D. Strategies for Supporting and Building Student
Resilience in Canadian Secondary and Post-Secondary Educational In-
stitutions. Sci Med J. 2020;2(2):70–6. doi: 10.28991/SciMedJ-2020-0202-
4.

2. Pereira Neiva H, Brandao Fail L, Izquierdo M, Marques MC, Marinho
DA. The effect of 12 weeks of water-aerobics on health status and physi-
cal fitness: An ecological approach. PLoS One. 2018;13(5). e0198319. doi:
10.1371/journal.pone.0198319. [PubMed: 29851998]. [PubMed Central:
PMC5978883].

3. Raffaelli C, Lanza M, Zanolla L, Zamparo P. Exercise intensity of
head-out water-based activities (water fitness). Eur J Appl Phys-
iol. 2010;109(5):829–38. doi: 10.1007/s00421-010-1419-5. [PubMed:
20229021].

4. Paranjape S, Singhania N. Effect of Body Positions on Quadriceps An-
gle Measurement. Sci Med J. 2019;1(1):20–4. doi: 10.28991/SciMedJ-2019-
0101-3.

5. Rezaeipour M. Investigation of Pool Workouts on Weight, Body
Composition, Resting Energy Expenditure, and Quality of Life
among Sedentary Obese Older Women. Montenegrin J Sports Sci Med.
2020;9(1):67–72. doi: 10.26773/mjssm.200309.

6. Rezaeipour M, Apanasenko GL. Effects of Waterobics Programs on
Body Mass, Body Composition, and Coronary Risk Profile of Sedentary
Obese Middle-aged Women. Women’s Health Bul. 2019;6(4):13–7.

7. Darley T. Effectiveness of an Aquatic Exercise Program for Reducing
Weight, Body Fat and Chronic Low Back and Joint Pain. 2020.

8. Ferrigan K, Hice J, Leemkuil K, Singer S, Charles D, Michaels NN, et al.
Aquatic exercise for weight reduction in middle-aged adults: a pilot
study. J Aquat Phys Ther. 2017;25(2):16–21.

9. Rezaeipour M, Nychyporuk VI. Study of Weight Loss Parameters
Among Sedentary, Overweight Postmenopausal Females Using Differ-
ent Time Models of Aquafit. Hormozgan Med J. 2019;In Press(In Press).
doi: 10.5812/hmj.96378.

10. Baran M, Celikkalkan K, Cagan Appak Y, Karakoyun M, Bozkurt M, Ko-
cyigit C, et al. Body Fat Mass is Better Indicator than Indirect Measure-
ment Methods in Obese Children for Fatty Liver and Metabolic Syn-
drome. Sci Med J. 2019;1(4):168–75. doi: 10.28991/SciMedJ-2019-0104-2.

11. Weight H. About Adult BMI. 2017.
12. An L, Liu C, Zhang N, Chen Z, Ren D, Yuan F, et al. GRIK3 rs490647

is a Common Genetic Variant between Personality and Subjective
Well-being in Chinese Han Population. Emerg Sci J. 2019;3(2). doi:
10.28991/esj-2019-01171.

13. Ciconelli RM, Ferraz MB, Santos W, Meinão I, Quaresma MR. Tradução
para a língua portuguesa e validação do questionário genérico de
avaliação de qualidade de vida SF-36 (Brasil SF-36). Rev Bras Reumatol.
1999;39(3):143–50.

14. Systems CR. Sample size calculator. 2012. Available from: https://www.
surveysystem.com/sscalc.htm.

15. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM.
Prevalence of overweight and obesity in the United States, 1999-2004.
JAMA. 2006;295(13):1549–55. doi: 10.1001/jama.295.13.1549. [PubMed:
16595758].

16. Recio-Rodriguez JI, Rodriguez-Martin C, Gonzalez-Sanchez J,
Rodriguez-Sanchez E, Martin-Borras C, Martinez-Vizcaino V, et al.
EVIDENT Smartphone App, a New Method for the Dietary Record:
Comparison With a Food Frequency Questionnaire. JMIR Mhealth
Uhealth. 2019;7(2). e11463. doi: 10.2196/11463. [PubMed: 30735141].
[PubMed Central: PMC6384535].

17. Bure A. Physical Activity In The Water And The Human Body. 2019.
18. Purath J, Buchholz SW, Kark DL. Physical fitness assessment of

older adults in the primary care setting. J Am Acad Nurse Pract.
2009;21(2):101–7. doi: 10.1111/j.1745-7599.2008.00391.x. [PubMed:
19228248].

19. Rezaeipour M. Comparison of Two Types of Diets on Losing Weight
and Lipid Profile of Overweight/Obese Middle-Aged Women Under Ex-
ercise Condition. Health Scope. 2014;3(3). doi: 10.17795/jhealthscope-
15611.

20. Rezaeipour M. Study of exercise time models on weight loss and coro-
nary risk panel in inactive middle-aged men by overweight or obesity.
J Urmia Univ Med Sci. 2018;29(5):389–97.

21. de Castro M, Caiuby AV, Draibe SA, Canziani ME. [Quality of life in
chronic renal disease patients submitted to hemodialysis evaluated
with SF-36 instrument]. Rev Assoc Med Bras (1992). 2003;49(3):245–9.
Portuguese. [PubMed: 14666346].

22. Fett CA. Avaliação metabólica nutricional de obesas no basal e após trata-
mento com dieta hipocalórica e treinamento em circuito ou caminhada.
Universidade de São Paulo; 2005.

23. Khachatoorian Y, Samara A. Differential effects of dietary restric-
tion combined with exercise vs dietary restriction alone on visceral
and subcutaneous adipose tissues: A systematic review. Obes Med.
2018;9:7–17. doi: 10.1016/j.obmed.2017.11.002.

24. Belza B, Topolski T, Kinne S, Patrick DL, Ramsey SD. Does adherence
make a difference? Results from a community-based aquatic ex-
ercise program. Nurs Res. 2002;51(5):285–91. doi: 10.1097/00006199-
200209000-00003. [PubMed: 12352776].

25. Penaforte FRO, Calhau R, Mota GR, Chiarello PG. Impact of short-term
water exercise programs on weight, body composition, metabolic
profile and quality of life of obese women. J Hum Sport Exercise.
2015;10(4). doi: 10.14198/jhse.2015.104.07.

26. Charmas M, Gromisz W. Effect of 12-Week Swimming Training
on Body Composition in Young Women. Int J Environ Res Public

6 Health Scope. 2021; 10(2):e109478.

http://dx.doi.org/10.28991/SciMedJ-2020-0202-4
http://dx.doi.org/10.28991/SciMedJ-2020-0202-4
http://dx.doi.org/10.1371/journal.pone.0198319
http://www.ncbi.nlm.nih.gov/pubmed/29851998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5978883
http://dx.doi.org/10.1007/s00421-010-1419-5
http://www.ncbi.nlm.nih.gov/pubmed/20229021
http://dx.doi.org/10.28991/SciMedJ-2019-0101-3
http://dx.doi.org/10.28991/SciMedJ-2019-0101-3
http://dx.doi.org/10.26773/mjssm.200309
http://dx.doi.org/10.5812/hmj.96378
http://dx.doi.org/10.28991/SciMedJ-2019-0104-2
http://dx.doi.org/10.28991/esj-2019-01171
https://www.surveysystem.com/sscalc.htm
https://www.surveysystem.com/sscalc.htm
http://dx.doi.org/10.1001/jama.295.13.1549
http://www.ncbi.nlm.nih.gov/pubmed/16595758
http://dx.doi.org/10.2196/11463
http://www.ncbi.nlm.nih.gov/pubmed/30735141
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6384535
http://dx.doi.org/10.1111/j.1745-7599.2008.00391.x
http://www.ncbi.nlm.nih.gov/pubmed/19228248
http://dx.doi.org/10.17795/jhealthscope-15611
http://dx.doi.org/10.17795/jhealthscope-15611
http://www.ncbi.nlm.nih.gov/pubmed/14666346
http://dx.doi.org/10.1016/j.obmed.2017.11.002
http://dx.doi.org/10.1097/00006199-200209000-00003
http://dx.doi.org/10.1097/00006199-200209000-00003
http://www.ncbi.nlm.nih.gov/pubmed/12352776
http://dx.doi.org/10.14198/jhse.2015.104.07


Uncorrected Proof

Rezaeipour M et al.

Health. 2019;16(3). doi: 10.3390/ijerph16030346. [PubMed: 30691153].
[PubMed Central: PMC6388213].

27. Petridou A, Siopi A, Mougios V. Exercise in the management of
obesity. Metabolism. 2019;92:163–9. doi: 10.1016/j.metabol.2018.10.009.
[PubMed: 30385379].

28. Layne MR. Water Exercise. Hum Kinet. 2015.
29. Caro J, Navarro I, Romero P, Lorente RI, Priego MA, Martinez-

Hervas S, et al. Metabolic effects of regular physical exercise
in healthy population. Endocrinol Nutr. 2013;60(4):167–72. doi:
10.1016/j.endonu.2012.11.004. [PubMed: 23517693].

30. Nakhaei H, Mogharnasi M, Fanaei H. Effect of swimming train-
ing on levels of asprosin, lipid profile, glucose and insulin re-
sistance in rats with metabolic syndrome. Obes Med. 2019;15. doi:
10.1016/j.obmed.2019.100111.

31. Carr DB, Utzschneider KM, Hull RL, Kodama K, Retzlaff BM, Brun-

zell JD, et al. Intra-abdominal fat is a major determinant of the Na-
tional Cholesterol Education Program Adult Treatment Panel III cri-
teria for the metabolic syndrome. Diabetes. 2004;53(8):2087–94. doi:
10.2337/diabetes.53.8.2087. [PubMed: 15277390].

32. Elisha B, Azar M, Taleb N, Bernard S, Iacobellis G, Rabasa-Lhoret R. Body
Composition and Epicardial Fat in Type 2 Diabetes Patients Following
Insulin Detemir Versus Insulin Glargine Initiation. Horm Metab Res.
2016;48(1):42–7. doi: 10.1055/s-0035-1554688. [PubMed: 26340704].

33. Naylor LH, Maslen BA, Cox KL, Spence AL, Robey E, Haynes A, et
al. Land- versus water-walking interventions in older adults: Ef-
fects on body composition. J Sci Med Sport. 2020;23(2):164–70. doi:
10.1016/j.jsams.2019.08.019. [PubMed: 31506246].

34. Anish EJ. Exercise and its effects on the central ner-
vous system. Curr Sports Med Rep. 2005;4(1):18–23. doi:
10.1097/01.csmr.0000306066.14026.77. [PubMed: 15659274].

Health Scope. 2021; 10(2):e109478. 7

http://dx.doi.org/10.3390/ijerph16030346
http://www.ncbi.nlm.nih.gov/pubmed/30691153
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6388213
http://dx.doi.org/10.1016/j.metabol.2018.10.009
http://www.ncbi.nlm.nih.gov/pubmed/30385379
http://dx.doi.org/10.1016/j.endonu.2012.11.004
http://www.ncbi.nlm.nih.gov/pubmed/23517693
http://dx.doi.org/10.1016/j.obmed.2019.100111
http://dx.doi.org/10.2337/diabetes.53.8.2087
http://www.ncbi.nlm.nih.gov/pubmed/15277390
http://dx.doi.org/10.1055/s-0035-1554688
http://www.ncbi.nlm.nih.gov/pubmed/26340704
http://dx.doi.org/10.1016/j.jsams.2019.08.019
http://www.ncbi.nlm.nih.gov/pubmed/31506246
http://dx.doi.org/10.1097/01.csmr.0000306066.14026.77
http://www.ncbi.nlm.nih.gov/pubmed/15659274

	Abstract
	1. Background
	2. Objectives
	Figure 1

	3. Methods
	3.1. Study Design, Sample, and Randomization
	3.2. Pool Exercises
	Table 1

	3.3. Assessments
	3.4. Statistical Analysis

	4. Results
	4.1. Demographics, Anthropometric, and Cardiometabolic Markers
	Table 2

	4.2. QOL
	Table 3


	5. Discussion
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

