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Abstract

Some controversy remains regarding the effects of aquatic exercise on body weight and composition. The pur-
pose of this study was to determine the short-term impacts of the WATERInMOTION aquatics exercise program
on body weight and composition without nutritional intervention in sedentary older women with overweight/
obesity. The study was developed as a quasi-experimental project (pre/post-study). Forty-four inactive women
were volunteers from a convenience sample with a mean age of 71.1+5.7 years (Ukraine, 2019). Participants were
allocated randomly into two groups: WATERIinMOTION (n=22) or a control group (n=22). Meanwhile, the WATER-
inMOTION group performed the WATERINMOTION exercise programme with two weekly sessions of 55 minutes
each. The control subjects did not participate in any physical exercises. They were asked to perform their routine
activities during the study. Both programmes lasted one month. Height, body weight, body mass index (BMI),
waist circumference (WC), fat mass (FM), total body water (TBW), and free fat mass (FFM) were the anthropomet-
ric variables that were measured pre/post-study. The analysis found statistically significant differences in body
weight (-0.7, P=0.004), BMI (-0.3, P=0.002), and FM (-0.6, P=0.03) between the pre and post measurements of the
WATERINMOTION group. Moreover, the comparison of groups at post revealed a significant difference in body
weight (P<0.001), BMI (P<0.001), TBW (P=0.005), FM (P<0. 001), FFM (P=0.003), and WC (P=0.007). The WATERIn-
MOTION programme, which is not associated with nutritional monitoring, showed significant benefits for losing
weight and the body composition of sedentary older women who are overweight and/or obese.
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Introduction two effective factors in this regard (Church & Martin, 2018).
The global obesity epidemic is becoming worse, and re-  Atherosclerosis, stroke, hyperlipidemia, certain malignancies,
duced physical activity or increased energy consumption are  and sleep disturbances are some of the serious health risks
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associated with obesity (Kivimaki et al., 2017). Ageing is a
natural occurrence, but the incidence of obesity in the elder-
ly has doubled in recent years (Vuittonet et al., 2020). Along
with serious risks for health, obesity can lead to chronic pain-
ful states which are comorbid during ageing (Vuittonet et al.,
2020). Physical exercise, in addition to increasing the number
of calories consumed by the body to gain energy (Rezaeipour,
2019; Rezaeipour & Apanasenko, 2020), is also important for
those suffering from chronic pain (Geneen et al., 2017). Cur-
rently, body mass index (BMI) is used to determine the nor-
mal weight and recognition of underweight, overweight, and
obese people (World Health Organization, 2000). However,
BMI measurements cannot separately quantify the composi-
tion of body fat (Nowak et al., 2019). Some people may have
a BMI that places them in the obese category but have no ex-
cess body fat. Accordingly, BMI along with the measuring of
body fat instead of merely measuring body weight is preferable
to determine the possible health risks to an individual due to
various adverse health outcomes (Nowak et al., 2019). Bioelec-
trical impedance analysis (BIA) is a quick, non-invasive, sim-
ple, and inexpensive method, as well as a good tool to evaluate
body fat (Rezaeipour & Apanasenko, 2019).

When a person attempts to reduce body weight or keep
healthy body weight, exercise is especially important. Howev-
er, some persons have restrictions that may limit their abili-
ty to take part in land-based exercise programs; for example,
those who are obese or have low levels of fitness, as well as
people with mobility difficulties due to senility, neuro-skeletal
dysfunctions, and pulmonary disorders (Neiva et al., 2018).
Raffaelli et al. (2010) found that aquatic exercise compared to
land-based exercise led to noticeable rises in physical activity.
Aquatic exercise is defined as a low-impact activity that occurs
in water (Sanders et al., 2016), which, due to greater resistance
than air, increases heart rate and energy flow and includes
movements of the whole body (Tamin & Loekito, 2018).

At the same time, literature reviews confirm the usage of
aquatic exercise to promote body weight and composition
(Penaforte et al., 2015; Pereira et al., 2018; Rezaeipour & Ap-
anasenko, 2019). Other researchers do not accept the effect of
water exercises on body weight (Charmas & Gromisz, 2019)
and composition (Charmas & Gromisz, 2019; Rica et al., 2013;
Siqueira et al., 2017), and there is still controversy over this
issue (Rezaeipour, 2020). Also, no literature has been found
that would specifically assess the efficacy of the WATERin-
MOTION aquatic exercise programme on body weight and
composition. The WATERinMOTION programme is a stan-
dardized aquatic exercise program with music that contains
a warm-up, linear and lateral movements, team formation,
dynamic group workouts, upper and lower body suspension,
strengthening the core body, and flexibility (Darley, 2020).
This music, in particular, is adapted so that people of any age
can take part in it and the choreography fits the music. While
other aquatic exercise studies have had at least a six-week
(Ferrigan et al.,, 2017) or longer programmes (Neiva et al.,
2018; Rezaeipour, 2020; Rezaeipour & Apanasenko, 2019; Re-
zaeipour & Nychyporuk, 2019), this study investigated wheth-
er two weekly sessions per month would be enough to result in
significant health benefits.

The purpose of this study was to define whether the short-
term WATERinMOTION aquatics exercise programme is
effective in promoting participants’ body weight, waist cir-
cumference (WC), and altering body composition. It was hy-
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pothesized that the WATERinMOTION, which is designed to
be used for approximately one month, may be a good option
for promoting weight reduction, WC, and body composition
of sedentary older women who are overweight and/or obese.

Methods
Participants and study design

Forty-four participants (mean age of 71.1+5.7 years) of
this quasi-experimental study were taken from a convenience
sample of women volunteered to study at the Ukrainian Cen-
tre for Sports Medicine, Kyiv, in 2019. A call from a website
was used to inform potential participants. With the probabil-
ity of a population of 49 people, a 95% confidence level, and
a five-confidence interval, a sample size of at least 44 would
have been desirable, according to Creative Research Systems
(2012). The research team, which included two physicians and
two trainers, explained the study to the participants. A med-
ical examination was carried out, and participants presented
a physician's permit, which confirmed that the study was not
prohibited for participants.

The participants were allocated randomly into two groups:
WATERinMOTION (n=22) or a control group (n=22). The
WATERinMOTION group performed the WATERinMOTION
exercise programme with two weekly sessions of 55 minutes
each. The control subjects did not participate in any physical
exercises; they were asked to perform their routine activities
during the study. The random distribution was made by a man-
ual lottery in which individuals cast their lotteries (Rezaeipour
& Apanasenko, 2019). Both programs lasted one month. Par-
ticipants voluntarily consented and participate based on the
following inclusion criteria: sedentary lifestyle as physical ex-
ercise frequency from one to two times a month or less (Re-
zaeipour & Nychyporuk, 2019), women aged 65 and over, BMI
of 225 kg.m-2 (Rezaeipour, 2020; Rezaeipour & Apanasenko,
2019), living self-sufficiently and classified with the level of the
functional status of 3, 4 or 5 on the Basic Activities of Daily Liv-
ing scale (the average status was three in this study) (Spirdus et
al,, 1995). The assessment of the cognitive status of more than
18 on the Mini-Mental State Examination was another inclu-
sion criterion (Ogden et al., 2006). Exclusion criteria included
weight instability (+ 2kg) in the previous three months, blood
pressure greater than 140/85 mmHg, missing three consecu-
tive exercise sessions or more than a third of sessions, and a
history of weight control supplements or medications (such as
hormone replacement therapy). Blood pressure was assessed
based on recommendations of the European Society of Hyper-
tension (O'Brien et al., 2005) using a validated Omron M10-IT
(HEM-7080IT-E, Kyoto, Japan) sphygmomanometer. The pro-
tocol of the study with all relevant strategies and institutional
policies was drawn up under the Helsinki Declaration. The In-
stitutional Research Ethics Committee approved this study and
its informed consent forms.

WATERinMOTION program

The typical WATERinMOTION program consisted of five
minutes of warm-up and 45-minute of low-impact, high-en-
ergy cardio training, which consisted of linear and lateral
suspensions, upper and lower body movements, strengthen-
ing the core body, flexibility, and five final minutes of cooling
down (Darley, 2020). Supplementary Materials (Figure 1 and
Table 1) are provided for a more detailed explanation of WA-
TERinMOTION.
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Warming up:

Five initial minutes

Low-impact, high-energy cardio training:
Forty-five minutes consist of upper body suspension, lower body

suspension, core strengthening and flexibility

Cooling down:

Five final minutes

Figure 1. The organizational structure of the aquatic exercise program of WATERinMOTION

Additionally, the music used for the WATERinMOTION is
specifically adapted so that people of any age can take part in it,
and the choreography fit the music (Darley, 2020). The condi-
tioning of intensity was considered moderate to vigorous or 70-
85% of the maximum heart rate (Rezaeipour, 2020). Participants'

heart rates were checked with a waterproof heart rate monitor
(Polar Electro Oy, Kempele, Finland) at all the training sessions.
The typical water fitness temperature is 28-30 °Celsius (Bure,
2019), and the pool depth was 1/30 m. The sessions of the WA-
TERiInMOTION program were carried out in an indoor pool.

Table 1. The aquatics exercise program of WATERinMOTION

Warm-up (5 min)

Gradual training of the body and mind with cardio moves to enter the main phase of the exercise program

Main exercise (45 min)

Upper-body suspension

Focusing on the upper body muscles with different levels of exercise using the next song.

Improving the range of motion, increasing the heart rate slowly, strengthening the cardiovascular

Stage1 Lower-body suspension system and balance using aqua dumbbells, and exercising the muscles of the buttocks, thighs, hips,
ABS, and back through resistance training.
Core strengthening Exercising the abdominal and back muscles.
Upper-body suspension Increasing the strength, tone, and endurance in the muscles of the chest, back, biceps, triceps, and
PP y susp shoulders using one or both aqua dumbbells.
) . Continuing the resistance training and increasing the heart rate and core temperature again, using
Stage2  Lower-body suspension the aqua dumbbells and high-intensity, low-impact movements.
) Returning to the power centre and enhancing tone and tighten the middle section of the body with
Core strengthening .
exercise.
Stage 3  Flexibility Enhancing the mobility and flexibility of the whole body with the last sports music track.
Cool-down (5 min)
Easy stretching and relaxation exercises
Body measurements end of a normal exhalation (Rezaeipour & Nychyporuk, 2019).

Participants’ anthropometric measures of body weight in
kilogram (kg), height in centimetres (cm), and body composi-
tion obtained before starting the first aquatic exercise session by
the research teams, and their BMI was computed from this data.
Both pre/post measures of participants’ weight (with a Scale-Tr-
onix model 5002, Wheaton, IL, USA) and height (with a sta-
diometer) were conducted with the accuracy of 0.1 kg, and 0.1
cm, respectively (Rezaeipour & Apanasenko, 2019). These mea-
sures were taken by participants dressed in light clothing and
without footwear. The BMI formula is “the weight of a person
in kilogram, which is divided into the height squares in meter”
(CDC, 2017). A BMI of 25.0 or higher is defined as overweight,
and a BMI of 30 or more is defined as obese (CDC, 2017). The
WC measurement was carried out in the horizontal plane at the
middle point between the crest of the ilium and the last rib at the
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Analysis of body composition

The composition of the body was estimated by tetrapolar
BIA (BIA 310A, Biodynamics, USA), which gives data on total
body water (BW), fat-free mass (FFM), and fat mass (FM) (Re-
zaeipour, 2020; Rezaeipour & Apanasenko, 2019). The reliabil-
ity of these data are accepted (Mainenti et al., 2011). Before the
BIA test, these recommendations were emphasized for each
person: do not drink alcohol or caffeine for 48-hour before the
test; do not participate in physical exercise within 24-hour be-
fore the test; do not consume food or beverages before the test;
do not take diuretics for seven days before the beginning of
the evaluation (Pereira et al., 2018). The FFM prediction was
conducted using data provided by the BIA based on the equa-
tion of Gray et al. (Gray et al., 2018) for the elderly, which is
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as follows:

FFM (in Kg) = 0.00151 (height2 in cm) - 0.0344 (resistance
in ohms) + 0.14 (body weight in Kg) - 0.158 (age in full years)
+20.387; FM (in kg) = body weight - FFM.

To control eating habits and drink intake, a diary was used,
which had previously been approved for use in households
(Rezaeipour, 2020; Rezaeipour & Apanasenko, 2019). Partici-
pants were instructed to complete their dietary records within
24-hours of four days (three days a week and weekend day),
and the same method was carried out immediately following
the study to report altered eating habits and drink intake during
the study period (Rezaeipour, 2020; Rezaeipour & Apanasenko,
2019). All participants were asked to maintain their dietary hab-
its, drink intake, and leisure-time physical activities throughout
the study. Each of the participants was tracked every two-week.

Statistical analysis
Data entry and statistical analysis were utilizing IBM SPSS
21.0 (SPSS Inc. USA) for Windows. Normally distributed of

data was verified using the Shapiro-Wilk test and expressed in
the form of mean values +SD. Comparing the pre- and post-
study was carried out using research data analysis with paired
samples t-test and a Bonferroni correction. Comparisons be-
tween groups were carried out using research data analysis
by Analysis of Covariance (ANCOVA). The results were cor-
rected using the Bonferroni correction. The mean differences
were statistically significant if the P-values were less than 0.05.
Bonferroni correction was computed by dividing alpha by the
number of analyses performed. The statistically significant
levels decreased from 0.05 to 0.008. Linear regression analysis
was applied to study a relation between all significant (depen-
dent) variables and changes in body weight (independent).

Results

No side effects and dropouts were reported during the
study. Forty-four participants who met the study criteria com-
pleted the study. Table 2 shows the variables evaluated in the
study groups pre- and post-study.

Table 2. Mean of the Studied Groups' Variables Pre- and Post-Study

WATERInMOTION Group

Control Group

Variables P ANCOVA#
Group Mean Pre-Study ~ Group Mean Post-Study  Group Mean Pre-Study ~ Group Mean Post-Study

Body weight (kg) 85.5+13.8 84.8+14.3% 85.9+15.3 86.1+15.1 <0.001
BMI (kg.m™) 33.4+5.5 33.1£5.8* 33.5+5.8 33.6+5.7 <0.001
TBW (L) 35.5+6.4 35.3+6.4 35.6+6.9 35.7+6.8 0.005
FM (kg) 35+7.8 34.4+8.1* 35.2+8.5 35.3+84 <0.001
FFM (kg) 48.5+8.9 48.5+9.1 48.7+9.6 48.9+9.4 0.003
WC (cm) 87.2+9.3 87+8.79 87.6+10.1 88+10.1 0.007

Note. Data are reported as mean=SD; BMI: body mass index; TBW: total body water; FM: fat mass; FFM: fat-free mass;
WC: waist circumference; *: P-value < 0.008 in comparison with pre-study; #: Differences between groups.

As can be seen from Table 2, differences between the
groups of the studied variables were not significant at pre-
study (P>0. 05). From the point of view of time (pre- and post-
study), significant interaction influences were found in body
weight (-0.7, P=0.004), BMI (-0.3, P=0.002), and FM (-0.6,
P=0.003) of the WATERinMOTION group. Moreover, the
comparison of groups at post revealed a significant difference
in all the variables studied (Table 2).

The regression analysis disclosed a significant relationship
between BMI, FM, and changes in body weight. The regression
coefficient in predicting the body weight variable was 0.342
(P=0.001) and 0.685 (P<0.0001) for BMI and FM, respectively.

Discussion

The present study examined the short-term effects of the
WATERinMOTION aquatic exercise program without nutri-
tional monitoring on body weight and composition in seden-
tary overweight and/or obese older women; it has shown that
there is a link between the WATERinMOTION programme
and significant alterations in body weight and composition.

Kirsten et al. (2017) carried out a six-week program of the
water aerobics and concluded that aerobic exercise in water
could reduce body weight and FM in the middle-aged popu-
lation. Penaforte et al. (2015) carried out an aquatic exercise
programme that lasted two months with three weekly sessions
in obese older women and observed a significant decline in
body weight, BMI, and FM. Pereira et al. (2018) conducted
an aquatic exercise program (12 weeks) in older adults and
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recorded reduced body weight and loss of FM. Rezaeipour
and Nychyporuk (2019) conducted a 12-week water aerobics
programme (three-session a week) in postmenopausal females
and reported a significant reduction in weight loss parame-
ters. Furthermore, other studies by Rezaeipour (2020) and Re-
zaeipour and Apanasenko (2019) on pool workouts for three
months revealed a significant decline in body weight, BMI,
and FM.

In contrast, Rica et al. (2013) conducted three sessions per
week of a water aerobics programme for 12 weeks in obese old-
er women. They did not see any changes in body composition
parameters, but improvements in all function parameters such
as arm flexion, walking time, and quality of life were reported.
Siqueira et al. (2017) found no changes in the body composi-
tion of women with rheumatoid arthritis who participated in
16 weeks supervised programme comprising various types of
water exercise in the form of three weekly sessions. Charmas et
al. (2019) carried out swimming training, which lasted twelve
weeks with three-time per week, in young women; mo changes
were found in body weight and FM.

As can be observed, disagreement about the influence of
aquatic exercises on body weight and composition remains.
The novel finding of our study is that body weight, BMI, and
FM were decreased while surprisingly the duration of the WA-
TERinMOTION program is about four weeks compared to
the standard six, twelve, or more. The significant associations
found in this study with reduced body weight, BMI, and FM
support the study hypothesis and suggest that usinga WATER-
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inMOTION programme can yield some of the desired results
on body weight and composition parameters for clinical use
and show that it can be used clinically to achieve the desired
results within a shorter time frame. Also, the WATERinMO-
TION program can be used as an alternative form of physical
conditioning because of the benefits of water buoyancy and a
reducer of obesity impacts.

Any type of exercise that leads to calorie-burning increases
the likelihood of alterations in body composition. Water aer-
obics does this with internal resistance to water viscosity and
creates pressure in any movement (Tamin & Loekito, 2018).
Thus, the moderate weight loss experienced during the WA-
TERinMOTION aquatic exercise was most likely induced by
a lack of compensatory increase in calorie intake to match en-
ergy expenditure during training. In fact, from the findings of
this study, it can be inferred that maintaining a calorie deficit
with an aquatic exercise programme will promote a positive
impact on the composition of the body.

Moreover, blood flow and bone density during muscle
activity are affected by FMM and are directly related to the
ability to exercise (Lee & Oh, 2015). This study showed that
there was no statistically significant difference in FMM and
the absence of a significant reduction in this parameter may
be due to the shorter duration of the WATERinMOTION pro-
gram than other studies.

Obese people, even when exercising in water, have prob-
lems with mobility and overcoming water resistance (Penaforte
et al., 2015; Rezaeipour, 2020; Rezaeipour & Apanasenko,
2019). Thus, to obtain a more significant effect on body weight
and on other variables under study, the intensity and speed of
activity may not be enough, because both are directly connect-
ed to exercise outcomes. Increased WC due to visceral fat may
be a risk factor that causes many disorders, such as arthritis
and cardiometabolic (Carr et al., 2004). The result of WC was
positive but insignificant for the WATERinMOTION group.
Another study conducted on older people showed a greater
reduction of the WC when water-walking and also of longer
duration (24 to 48 weeks) (Naylor et al., 2020), which can ex-
plain its better result than the current one.

Although the results of the project seem promising, cau-
tion should be advised concerning various limitations. The
study used a convenience sample of older women, and gener-
alizations are thus limited, and these results may not be seen
outside older women due to gender and age-related metabolic
differences. The four-week time frame of the WATERinMO-
TION aquatics exercise programme and its isolated use with-
out nutritional monitoring to assess changes in body weight
and composition may have been other limiting factors for the
programme’s effectiveness. Also, this study was not able to
provide a comparability analysis of ground exercises or other
water exercise programs.

More research in the future may examine the WATERin-
MOTION aquatics exercise program to support its influenc-
es on body composition and other additional health benefits.
Suggestions for future studies include the use of randomized
controlled trial assignment and sampling in such a way that
the population under study had the chance to be selected. It
is also advisable to use a larger sample and a greater duration
of exercise (more than one month). The study of the WATER-
inMOTION aquatics exercise without nutritional monitoring
is also recommended in other sexes and ages with a sedentary
lifestyle. Moreover, studying the diet-restricted WATERin-
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MOTION is encouraged for overweight/obese sedentary old-
er women and/or other genders and ages. Additional health
data collection, such as resting heart rate and cardiometabolic
risk factors before and after studying an aquatic exercise pro-
gramme, may also be useful to examine.

In conclusion, despite the sessions being held only twice
a week for one month, the WATERinMOTION aquatics pro-
gram, which included no nutritional monitoring, showed
significant benefits for losing weight and body composition
of sedentary older women who are overweight and/or obese.
The results of this study will enable health professionals,
such as physicians and trainers, to recommend the WATER-
inMOTION to their patients who cannot easily exercise on
the ground to help them achieve to their physical fitness and
health goals.
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