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Abstract

Background Aquatic exercise programs can enhance health and improve functional fitness in older people, while there is
limited evidence about the efficacy of aquatic-exercise programs on improving well-being and quality of life.

Aim The purpose of this study was to determine the effects of a supervised water fitness program on subjective well-being
in older women.

Methods The study group included 166 active older women (> 65 years), divided into water-based (WFG) and land-based
(CG) training groups. They filled out 3 questionnaires to assess their amount of physical activity (IPAQ), subjective well-
being (PANAS) and mental and physical health status (SF-12).

Results Results showed that subjective well-being, physical activity level, perceived mental and physical status had higher
values in the WFG compared to CG.

Conclusions We found that older women practicing water fitness tend to have a better subjective physical and mental well-
being than those who exercise in a land-based context.

Keywords Physical activity - Mental health - Older women - Water fitness

Introduction muscle strength [2]. In addition, the aging process has been
found negatively associated with psychological well-being
(CIT), and as shown by Wassink-Vossen et al. (CIT) and
Rejeski et al. (CIT), older physically inactive adults are more

inclined to be depressed and to have a low quality of life.

Aging is a biological process characterized by the progres-
sive development, maturation and decline of the organism
from birth to death [1]. In particular, aging has been associ-
ated with decreased muscle mass, and consequently, reduced
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From the other hand, PA practice and correct fitness edu-
cation could play a relevant role to counteract poor biomark-
ers commonly associated with aging [3]. Therefore, in older
adults, regular exercise practice positively alters depression
symptoms, promotes mental health, influencing motor and
cognitive skills that may prevent the onset of different men-
tal illnesses and delay mental decay [4—6].

In fact, women who pass menopause face many changes
that may lead to loss of health-related fitness [7], because
menopause leads to several changes in women's body result-
ing the precursor of sleep disturbances, fatigue, aches and
pains, altered cognitive functions and weakness of muscular
system [8]. Despite this, older women could counteract short
and medium-term effects of decline with regular exercise
practice [9]. In particular, aerobic combined with resistance
training (RT) is likely to preserve normal bodyweight, pre-
serve bone mineral density, increase muscle strength and
cardiorespiratory fitness [10]. In both the studies by Padilla
Colon et al. [11] and Distefano et al. [12], exercise and PA
influenced attenuated age-related decreases in muscle mass,
strength, and regenerative capacity. In addition, a recent
study by Brock Symons et al. (2015) demonstrated that PA
practice improves muscle and movement ability, slows or
prevents impairments in muscle metabolism [4].

PA carried out in a water environment allowed older peo-
ple to gain all the advantages of land-based exercise reduc-
ing the impact, stress and strain on arthritic joints [13] and
increasing bone density [14]. In fact, water based exercise
was effective in health-related achievements as showed by
Bocalini et al. with 12 weeks of exercise that improved
the functional fitness outcomes and quality of life in older
women [15]. Moreover, there is evidence that aquatic
exercise programs can enhance the cardiovascular system
output, increase muscular strength, decrease body fat, and
ameliorate body balance [16]. In fact, Nikolai et al. showed
that water aerobic exercises, as land-based exercises, help
older adults to reach the amount of daily PA necessary to
improve and maintain cardiorespiratory fitness suggested by
the guidelines [17, 18]. In addition, the result obtained in the
study by Da Silva et al. [19] showed that aquatic exercise
programs reduce depression and anxiety, improve functional
autonomy and decrease oxidative stress in depressed olders.
According to a study conducted by Haynes et al. water exer-
cises are particularly beneficial for a person with orthostatic
hypertension, because pressure of the water, surrounding
the body, helps to maintain normal blood pressure [20]. In
addition, the warm water encourages body flexibility reduc-
ing spasticity with positive effects on the daily activities
execution [13, 21]. These benefits are related to specific
water physical properties that could improve physical exer-
cise adherence or health-oriented recreation practice in the
water context [22] but there is a limited knowledge of the
possible effects on psychological well-being of it.
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So, since a water-fitness program can improve physical
fitness in older adults, but it is unclear how it influences
well-being, the aim of our study was to understand if a
supervised water-fitness program was able to obtain greater
quality of life and/or subjective well-being in PA compared
to a land-training program in active older women.

Methods
Study design and participants

A total of 211 older women (age: 72.93 +6.08 years) freely
participated in this cross-sectional study through an online
survey developed by Sports scientists on Google Form
(Google LLC) in Italy. The inclusion criteria were defined
as follows: age more than 65 years, being physically active,
not having any history of musculoskeletal or neurologic
injury, conditions, or syndromes diagnosed in the past 6
months. The exclusion criteria were chronic or metabolic
diseases, orthopedic injuries in the last 6 months and the
Inactive group, according to IPAQ-SF categories.

We considered only the sufficiently physically active
women (Mets/sett>600) and according to the survey
responses, 82 women were identified as participating in the
water fitness (WFG) and 84 women were included in the
comparison group (CG). The recruiting process is summa-
rized in the flowchart below (Fig. 1).

WEFG is composed of women who perform aerobic and
resistance exercises in the water environment, while the CG
practiced the same exercise typology in a land-based con-
text. Both groups participated in two training sessions per
week that lasted 50 min. In particular, WFG performed a
combination of running, kicks, jumps exercises in place or
displacement on different planes, such as jumping jack, cross
country, ski, twist, jump-tuck, jump frog, cheerleader, jump
rock jump in place or displacement on different planes in
water. CG performed a combination of running, kicks, jumps
exercises, such as skip, behind kicks, leaps, squat jump,
lounge in a land-based context. The main phase of training
lasted 35 min. Both groups, prior to the training performed
10 min of warm-up consisting of mobility exercises for neck,
trunk, arms pelvis and lower limbs and 5 min of stretching
of the main muscular groups.

All the participants filled out the written informed con-
sent after the explanation of the procedure of the study and
they are free to withdraw from the study at any moment.
The study protocol was approved by the Internal Board of
University of Pavia and in accordance with the ethical proce-
dure as described by the Declarations of Helsinki as revised
in 2018. In Fig. 1, we presented a flowchart for the study
design.
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111 women participating
in land-based training
responded to an
announcement

100 women
participating in water
fitness responded to an
announcement

211 women filled the
questionnaire

45 inactive women were
excluded (<600 Mets/
week based on IPAQ
responses)

82 women participating
in water fitness were
considered for the
analysis

84 women participating
in land-based training
were considered for the
analysis

Fig. 1 Flowchart of the recruiting process

Questionnaires

Participants were asked to fill out three questionnaires of
multiple features to assess their amount of PA through the
Short-form of the International Physical Activity Question-
naire (IPAQ-SF), subjective well-being through the Posi-
tive and Negative Affect Schedule (PANAS) and life qual-
ity related to mental and physical health status through the
Short Form of health status questionnaire (SF-12). All the
questionnaires were executed 1 week after the end of both
group activities to avoid any possible influence.

Short-form of the International Physical Activity
Questionnaire (IPAQ-SF)

The IPAQ-SF is a reliable and valid method to assess the
amount of weekly PA in adults (Cronbach Alpha=0.60)
[23]. This questionnaire investigates 3 days and min-
utes spent doing specific types of activities: walking,

moderate-intensity activities and vigorous-intensity activi-
ties. The purpose of this questionnaire is to provide com-
mon instruments that can be used to obtain internationally
comparable data on health-related PA.

METs are a measure used to compare different types
of activity based on their level of energy expenditure
and they were obtained by multiplying the minutes spent
during the week doing PA, obtained with the IPAQ-SF
answers, with the value based on the type of activity: 3.3
for walking, 4 for moderate, and 8 for vigorous activities
by Ainsworth et al. [24].

All the activities that lasted less than 10 min were not
considered.

Positive and negative affect schedule (PANAS)

PANAS is a self-assessment questionnaire for measuring
people's emotions, feelings and subjective well-being. It’s
a list of 20-item self-reported measures of affect and each
item is rated on a 5-point Likert scale (1 =not at all, 2=a
little, 3 =moderately, 4 = quite a bit, 5 =extremely). Posi-
tive and negative items are separately tallied to provide an
overall picture of the mood. Positive and negative items
range from 10 to 50 and total score is calculated by their
sum. For the positive, a high score means the tendency
to experience positive emotion and low score indicates a
tendency to experience negative emotion. While for the
negative, a high score means the tendency to experience
negative emotion and low score indicates a tendency to
experience positive emotion. PANAS recognize that you
can feel positive and negative emotion at the same time.
Positive items are indicated with odd numbers while nega-
tive are even numbers. These are two orthogonal dimen-
sions. Scale reliability ranged between 0.86-0.90 for posi-
tive affect and 0.84-0.87 for negative affect [25].

12-item Short form Health Questionnaires (SF-12)

SF-12 is taken from the extensive version of SF-36 and it
investigates the psychophysical perception and conditions
of individuals. It is composed of 12 questions that cover
domains of health. Scores synthesis allows to build of two
health state indices: Physical Component Summary (PCS),
which is about the physical state, and Mental Component
Summary (MCS), which is correlated to the emotional
statement. Range values are from 10,5 to 69,7 for PCS
and from 7,4 to 72,1 for the MCS: high indices correspond
to better psychophysical health while at low levels (<20
points) indicates a condition of self-care in physical, per-
sonal and social limitations, a frequent fatigue [26].
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Statistical analysis

All quantitative data were summarized as mean+ SD or
median (range) as appropriate. To analyze the different lev-
els of PA, we considered the total MET per week, the MET
for walking, moderate and vigorous activities. The Shap-
iro—Wilk test was used to determine the assumption of data
normality. To assess the differences of IPAQ-SF, PANAS
and SF12 between the two groups, WFG and CG, a Welch’s
T test was used. All the significance was set at a p value less
than 0.05. Cohen’s d was used to estimate the size of the
effect. Regarding the sample size, with a power of 0.90 and
an alpha error of 0.05, we conveniently enrolled an initial
sample of at least 100 women for each group [27]. Statistical
analyses were performed using “The Jamovi project (2021).
Jamovi Version 1.6 for Mac [Computer Software], Sydney,
Australia; retrieved from https://www.jamovi.org.

Results

The final sample consists of 82 subjects in WFG (age
72.05+5.47 years) and 84 in CG (age 72.90 + 6.44 years).

Table 1 shows the differences in the PA level between
the two groups.

Our results showed differences in the amount of METs
per week (p <0.001; effect size =0.530) and the METs of
Vigorous activities (p <0.001; effect size =0.790 between
the two groups). The analysis did not show any significant
differences in the METs of Moderate activities and the
METs of Walking activities between the WFG and the CG.

Table 2 shows the comparison between WFG and CG
groups. Our results showed that there was a difference
between the self-report well-being of the two groups.

Results showed that PANAS positive outcomes have
higher values in WFG compared to CG (p <0.001; effect
size =0.990). While PANAS negative outcomes have
lower values in WFG compared to CG (p <0.001; effect
size=— 0.739).

Table2 Comparison between the mental and physical health scores
in WFG and CG

Water fit- Compari- p value Effect size
ness group  son group
(n=82) (n=84)
PANAS 32.80+7.30 2550+7.74 <0.001***  0.990
positive
PANAS 184+6.86 23.8+821  <0.001*** —0.739
negative
PCS-12 45.8+8.08 38.6+10.50 <0.001***  0.772
MCS-12 519+8.19 458+12.05 <0.001***  0.607

PANAS positive and negative affect schedule; PCS physical compo-
nent summary; MCS mental component summary

*#%p <0.001; p > 0.05, non significant value

The PCS-12 was higher in WFG compared to CG
(p <0.001; effect size=0.772) and, also, the MCS-12 was
higher in the WFG compared to the CG (p <0.001; effect
size =0.607).

Discussion

Our study aimed to investigate the effect of water-based
training on self-reported PA engagement, physical and psy-
chological well-being compared to land-based training in
older women.

Our results highlight that WFG had better outcomes for
physical and psychological well-being than CG, supporting
the benefit of PA practice in water environment for older
women. The investigation of the psychological well-being
through PANAS questionnaire showed that the WFG group
feels less depressed, irritable and stressed than the CG.

In accordance with our results, Yoo et al. (2020) reported
mood amelioration and decreased tension after water-based
exercise [28] with augmented motivation to continue
the water-based training [29]. Moreover, Delevatti et al.
(CIT) found a greater improvement in quality of life and

Table 1 Physical activity level
differences between the groups

Water Fitness Comparison p value Effect-size

Group (n=282) Group (n=284)

Mean +SD Mean +SD
METs of Vigorous activities 790+818 233 +£572 <0.001*** 0.790
METSs of Moderate activities 1046 +1074 748 +£1151 >0.05 0.268
METs of Walking activities 959+708 1052 +911 >0.05 -0.114
METs per week 2795 +1500 2033 £1375 <0.001*** 0.530

IPAQ-SF Short-Form of the International Physical Activity Questionnaire; METs metabolic equivalents of

task

**%p <0.001; p > 0.05, non significant value

@ Springer


https://www.jamovi.org

Sport Sciences for Health (2023) 19:1311-1317

1315

sleep quality in adults with type 2 diabetes undergoing a
water-based exercise intervention compared to land-based
intervention.

Although a great difference in well-being, both groups
showed good physical and mental well-being perceptions.
As shown by several studies in decades, PA practice has
wide and positive effects on mental health in older adults
[30] METTERE CIT DA 32 A 37 NO36. For example,
Haller et al. showed that people enrolled in an exercise
intervention increased self-efficacy and reduced depressive
symptoms compared to sedentary peers [31]. Moreover,
Zamani et al. found an association between PA and self-
esteem, quality of life and positive affect, which seems to
be mediated by physical self-perception [32].

Our results highlighted also that WFG had a higher level
of PA mainly due to the higher vigorous activities compared
to the CG [16, 33]. This result is interesting since suggests
that older people who exercise in a water-based context seem
to have fewer barriers to high-intensity exercise/activities,
which are not usually practiced in this age [27]. In fact,
additionally, aquatic exercise allows the application of the
physical stress theory for individuals who cannot tolerate the
stresses of land-based exercises [20]. Water acts as a coun-
terbalance to the force of gravity having a reduced impact on
joints and these types of exercises are effective to increase
older people participants physical strength, flexibility, and
agility [22]. Denning et al. confirmed this, who showed that
older adults that consistently exercise on an underwater
treadmill improve flexibility, sleep patterns and joint pains
[34]. Muscular resistance caused by the water is 12 times
higher than that of the air and, therefore, during the exercises
is required more work of the motor cortex [35]. This could
be a possible cause that lead our WFG to report a higher
level of vigorous-intensity PA and to well perceive the effort
during the water-based training. Even if the PA level was
assessed only through questionnaire, we aimed to evaluate
the relationship between psychological outcomes and the
perception of PA level in water environment. In fact, older
people difficulty reaches the amount of PA recommended
by the guidelines and a better/positive self-perception of
own feelings about PA and well-being, as showed by our
results specifically for the water environment, could play a
key role in the PA engagement. Further studies are necessary
to evaluate the relationship between objective and reported
PA level and psychological outcomes.

We recognize that our study had some limitations. First,
we did not assess older women's physical fitness contribut-
ing to a potential limitation in the real assessment of func-
tional capacities. Moreover, since we considered only the
self-perceived data, our results could be influenced by pos-
sible misperceptions.

Nevertheless, to the best of our knowledge, these are
the first Italian data that investigated PA, feelings and

perceptions of older women highlighting better psycho-
physical well-being in water practitioners. In general, physi-
cal activity is a safe way to improve health and to promote
health aging [10] as improves strength and cardiorespiratory
parameters in elderly women [32]. However, physical activ-
ity in aquatic environment seems to encourage people more
[15] because of weight discharge benefits [7] and sensations
experienced after the practice.

In conclusion, since physical and mental condition are at
the base of senior autonomy and well-being, we found that
older active women practicing water fitness tend to have a
better level of self-reported physical fitness and self-percep-
tion feeling better than those who exercise in a land based
context. Considering the relevance of PA role in this age for
health reasons, water based exercise should be promoted
with adapted programs in our communities.
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