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Abstract
Background and purpose Although there has been risen investigations and clinical attention to the impacts that physical 
activity has on the quality of life (QoL) of the elderly, there is a lack of evidence regarding applying aquatic exercise train-
ing in this population. This study aimed to determine whether an aquatic training intervention improves QoL among healthy 
elderly men.
Methods A total of 40 elderly men aged 66–86 years were recruited from the Department of Education Retirees. Participants 
were randomly assigned in a 1:1 ratio to a 12-week aquatic training regimen (exercise group) or a non-exercise control group. 
The exercise group performed three 45-min sessions per week. Data were collected using a Survey short form-36 (SF-36) 
questionnaire before and after the intervention.
Results The aquatic training intervention induced significant improvements in physical (84.6% vs − 1.4%; P < 0.001) and 
mental (57.1% vs − 11.3%; P < 0.001) health component score in comparison with the control condition.
Conclusion The findings showed that the aquatic training intervention could be an efficient strategy that helps to ameliorate 
the physical and mental aspects linked to aging and may be an important preventive approach for the future risks in this 
population.
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Introduction

Aging is a process that happens over time and results in 
unfavorable structural and functional deviations in the body. 
In this context, because of the fact that physical and cogni-
tive impairments can cause physical dependence and social 
isolation, they are being considered as two of the most acute 

variations among the elderly [1]. Nowadays, investigators 
have defined life expectancy as expecting to live healthy, 
which does not imply any diseases whatsoever, rather life 
without functional limitation [2]. In fact, quality of life 
(QoL) comprises objective and subjective dimensions that 
interact with one another. On the other hand, it must be 
noted that QoL is a dynamic concept since individual and 
social values, needs and attitudes alter with time and reac-
tion to life events and experiences. Moreover, any QoL's 
dimension can significantly affect other dimensions [3]. 
Health-related QoL indicates the functional impacts of ill 
health and its consequences on an individual’s perception 
of physical, psychological and social aspects of their life [4].

The increasing number of older people on one hand 
and the onset of diseases and disabilities with age on the 
other hand have made old age an important issue in most 
societies. Thus, protection and improvement of health 
condition and QoL in old age gains importance, so that 
they can avoid being inflicted with chronic diseases and 
can improve elderly people’s independence and their 
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participation in familial and social activities [5]. There-
fore, paying attention to the QoL, the effect of various 
psychological considerations, and revision of lifestyle can, 
to a large extent, increment efficiency and independence of 
elderly people and assist them in controlling various dif-
ficulties of old age and different treatments and can as well 
be helpful in comprehensive and proper policy-makings 
for this social group.

Because of the association among QoL and physical 
activity, morbidity and mortality, measures of it are an 
essential indicator for assessing health programs in the 
elderly [6]. Investigations evaluating the relationship 
between physical exercise and QoL in aged population 
demonstrated that higher levels of physical activity are 
linked to a better QoL [6–10]. Recently, a systematic 
review of reviews and meta-analyses demonstrated that 
physically active older individuals experience better QoL 
and improved cognitive functioning [11]. Moreover, other 
evidence also reveals that older people who engaged in 
regular exercise training reported an improvement in their 
QoL [10, 12].

Considering these advantages, performing conventional 
training and physical activities has some limitations due 
to psychological and physical issues related to the aging 
process, especially in those patients who suffer from joint 
pain and motor disabilities, therefore, regular physical 
exercise should be conducted with a low health risks. In 
this regard, an appropriate and alternative method for aged 
population with the aforesaid difficulties is aquatic training 
that has a long and noteworthy history for curing diseases, 
in which water is used as a medium for mental tranquility 
and alleviation of pain. In addition, buoyancy quality of 
water not only leads to weight loss and it can provide easy 
movement in water for those who have difficulty walking 
on the ground but also the resistance quality of water can 
create the condition of resistance training, which has psy-
chological benefits as well as physical advantages [13]. 
Due to other physical properties of water like tenacity 
and hydrostatic pressure, water can actualize most of the 
given objectives of rehabilitation programs and allows old 
individuals to carry out physical training or activities in a 
painless environment [14]. These reasons have made water 
exercises and its therapeutic values favored by the elderly 
and a specific topic for researchers’ studies.

A previous study [15] on aquatic training efficacy in 
elderly was conducted by Barbosa et al. (2019); however, 
not only it was a non-randomized controlled trials, but 
also it included both males and females aged 60 years and 
older. Therefore, the main objective of this study was to 
determine the effects of a 12-week aquatic training inter-
vention performed by older health men aged 65 years and 
older to improve QoL.

Materials and methods

Design

This study was a 12-week randomized controlled trial, 
conducting from October 1, 2019, to February 30, 2020, 
at the pars hotel indoor swimming pool (Mashhad, Iran). 
The study followed the principles of the Declaration of 
Helsinki and was approved by the Ethics Committee 
of Sport Sciences Research Institute of Iran (IR.SSRI.
REC.1400.016). Informed written consent was retrieved 
from all participants. The study flow diagram is repre-
sented in Fig. 1.

Participants and randomization

For ty  hea l t hy  seden t a r y  e lde r ly  men  (age : 
74.73 ± 5.51 years) who had not performed any type of 
physical exercise regularly for at least three months were 
recruited via advertisements. Inclusion criteria were 
broad: the participants had to be 65 years or older, had 
to have the ability to walk independently and did not use 
any walking aids, had to have the ability to perform their 
activities of daily living, and had to have the ability to 
understand basic motor commands. The exclusion crite-
ria were also as following: urinary or fecal incontinence, 
renal insufficiency, open wounds, contagious skin diseases, 
infectious diseases, catheters, vascular thrombi, cardiac 
insufficiency, uncontrolled arterial pressure, dyspnea 
upon minimal effort, use of psychotropic drugs (benzodi-
azepines) or participation in any other physical activity or 
physical therapy program.

After the initial evaluation, subjects were randomly 
allocated to aquatic training (n = 20) and non-exercise 
control (n = 20) groups following a 1:1 ratio. The assess-
ment staff were blinded to the main study design and group 
allocation. Subjects were informed and reminded not to 
discuss their randomization assignment with the assess-
ment staff.

Interventions

The aquatic training program was 45 min, three sessions 
per week for 12 weeks at the indoor pool (rectangular-
shaped, 10 by 12 m) of a day service facility in Mashhad 
city. The water temperature was 30–32 °C, and ambient 
temperature of 29 °C. Aquatic training was led by a trained 
fitness instructor and supervised by researcher. Each ses-
sion consisted of a 10-min warm-up, 30-min aquatic exer-
cise, and a 5-min cool-down and relaxation exercises. 
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The intensity was low to moderate (11–13 on a rating of 
perceived exertion (RPE) scale) [16], with constant inten-
sity, frequency and speed, for 12 weeks. Each series was 
performed continuously and between each one there was 
a one-min rest. The training program was based on the 
protocol described elsewhere [17].

In the control group, the subjects were instructed not to 
undertake any formal exercise or change their physical activ-
ity level during the study period.

Measurement

Health-related QoL was evaluated by the Short Form 
36-Item Health Survey version 2 (SF-36v2) questionnaire 
[18–20]. The SF-36 is a well-documented questionnaire for 
evaluation of general health-related QoL. This instrument 
assesses eight health-related subscales: physical function-
ing, role physical, bodily pain, general health, vitality, social 
functioning, role emotional, and mental health. Among 
these, the former four domains contribute to the physical 
component, and the latter four subscales relate to the mental 
component. The questionnaire scores have been valued for 
each scale varies from 0 to 100, and the higher value indi-
cates more positive QoL [21, 22]. The internal consistency 
of SF-36 is good, with  Cronbach’s alpha of 0.76–0.90 for all 
domains of the questionnaire [23].

Statistical analysis

Data normality was examined using the Shapiro–Wilk test. 
Changes of variables were determined using a 2 (group: 
aquatic training and control) × 2 (time: pre-test and post-
test) repeated measures analysis of variance. If the main 
effect (time) was significant, Student’s paired t test was 
used for the analysis of differences between time points in 
the same group. All data were analyzed by SPSS software 
(version 26, IBM, Armonk, NY), and variables are pre-
sented as mean ± standard deviation (SD). The significance 
level was established at P < 0.05.

Fig. 1  Study flow diagram

Table 1  Participants’ demographic data

Demographic data Aquatic training
(n = 20)

Control (n = 20)

Age (years) 76.9 ± 5.53 72.55 ± 5.49
Weight (Kg) 73.2 ± 12.3 69 ± 10.37
Height (cm) 164.8 ± 5.57 163.35 ± 5.6
Body Mass Index (Kg/m2) 26.82 ± 4.33 25.82 ± 3.32



668 Sport Sciences for Health (2023) 19:665–670

1 3

Results

Of the 43 healthy older men who began the study, three 
participants (one in the control group and two in the aquatic 
training group) dropped due to personal issues. At baseline, 
no significant differences were observed between groups for 
demographic characteristics (Table 1).

Physical health QoL component score and subscales

Change from pre- to post-intervention for the SF-36 physi-
cal health QoL component score and subscales are dem-
onstrated in Fig. 2a and Table 2, respectively. The aquatic 

training condition group had greater improvements than 
the control group on the physical health component score 
and all subscales (P < 0.001 for all subscales).

Mental health QoL component score and subscales

Change from pre- to post-intervention for the SF-36 men-
tal health QoL component score and subscales are depicted 
in Fig. 2b and Table 2, respectively. The aquatic training 
condition group had greater improvements than the con-
trol group on the mental health component score and all 
subscales (P < 0.001 for all subscales).

*#

0

20

40

60

80

100

120

Aquatic Control

erocstnenop
moclacisyhP

(a) Baseline End

*#

0

20

40

60

80

100

120

Aquatic Control

M
en

ta
l c

om
po

ne
nt

 sc
or

e

(b) Baseline End

Fig. 2  Effect of aquatic training on SF-36 physical health component 
score (a) and mental health component score (b). Data are presented 
as mean ± SD. *Significant difference (P < 0.05) between pre- and 

post-intervention values. #significant difference (P < 0.05) between 
aquatic training and control groups (time × group interaction)

Table 2  SF-36 QoL measured 
before (baseline) and after (end) 
12 weeks of aquatic training and 
control condition

Data are revealed as means ± SD
∗Significant change from pre-test to post-test

QOL (SF-36 score) Aquatic training group Control group P (time × group)

Baseline End Baseline End

Physical
 General health 55.50 ± 19.92 92.75 ± 10.19* 53.75 ± 17.00 53.50 ± 18.21  < 0.001
 Physical functioning 45.00 ± 22.58 86.00 ± 10.46* 43.25 ± 15.17 43.75 ± 19.92  < 0.001
 Role-physical 46.56 ± 56.70 97.18 ± 66.59* 46.25 ± 17.83 44.37 ± 25.07  < 0.001
 Bodily pain 54.37 ± 16.36 27.50 ± 16.01* 54.37 ± 15.32 61.87 ± 13.73  < 0.001
 Component score 50.35 ± 28.89 75.85 ± 25.81* 49.40 ± 16.33 50.87 ± 19.23  < 0.001

Mental
 Social functioning 65.62 ± 25.6 90.00 ± 13.81* 56.17 ± 21.64 59.37 ± 21.02  < 0.001
 Role-emotional 55.83 ± 21.64 89.58 ± 11.10* 54.99 ± 21.52 53.74 ± 20.13  < 0.001
 Vitality 47.81 ± 17.11 83.75 ± 13.35* 37.00 ± 15.3 45.62 ± 17.21  < 0.001
 Mental health 60.50 ± 14.77 90.50 ± 9.01* 48.75 ± 15.96 58.5 ± 13.77  < 0.001
 Component score 57.44 ± 19.78 88.45 ± 11.81* 49.22 ± 18.6 54.3 ± 18.03  < 0.001
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Discussion

The current study examined the effects of aquatic train-
ing on the QoL of healthy older men. Improvements were 
found in all QoL subscales following a 12-week aquatic 
training regimen, with 3 times/week. The results show that 
this intervention period was sufficient to produce signifi-
cant alterations in both physical and mental component 
scores of QoL in this population.

The American College of Sports Medicine has endorsed 
participation in physical exercise is able to decrement the 
natural negative impacts of aging, inhibiting the develop-
ment of chronic illnesses, and therefore provide an incre-
ment in life expectancy [24]. As far as exercise safety is 
concerned, in the water buoyancy and viscosity lower 
the forces apply to body mass-bearing joints, such as the 
knee, and as a result the aquatic exercise does not dam-
age muscles and joints. In this context, many research has 
been demonstrated that physical activity conducted in an 
aquatic environment is associated with a safer situation 
for the elderly people, because it enhances both physical 
and social advantages from decreasing the impact of the 
joints, neuromuscular wear, and increasing the activity in 
a collective environment, therefore encouraging an inter-
personal relationship between participants [25–29].

The improvements in QoL perception in elderly male 
in our study were comparable to those reported by Boca-
lini et al., who evaluated the effects of short-term exercise 
detraining on the functional fitness of older women after 
a 12-week water-based exercise program. They confirmed 
that 12 weeks of water exercise improves the functional 
fitness parameters and QoL of older women. Nevertheless, 
they stated that the neuromuscular parameters and the QoL 
score returns to baseline levels after a short detraining 
period of 4–6 weeks [26]. Moreover, our results are con-
sistent with findings of Barbosa et al. (2019) and Moreira 
et al. (2020) [15, 30]. Barbosa and colleagues investigated 
the self-reported QoL in 28 elderly men and women who 
took part in a 12-week aquatic training program [15]. 
Their findings demonstrated that none of the aspects that 
assess the QoL showed improvement following the inter-
vention, except for the aspects related to “past, present 
and future activities”, “death and dying”, and “social par-
ticipation”, which revealed a tendency to improve after 
12 weeks of an aquatic training program. Moreira and 
colleagues also examined the impacts of an aquatic train-
ing regimen on functional capacity, perceptual aspects, 
and QoL performed by older adults with musculoskeletal 
disorders and moderate/high risk of falls. They concluded 
that the water-based intervention might be applied as a 
preventive strategy for the older adults with musculoskel-
etal disorders and at risk of falling to improve physical 

and usual perceptual aspects (QoL and pain) and fall risk 
awareness [30].

The positive impact of aquatic exercise on QoL may be 
linked to the fact that this type of intervention provides an 
enabling environment for the elderly to exercise at higher 
intensities than would be possible on land [30]. The over-
all muscle relaxation produced by water causes a feeling of 
pleasure and self-efficacy and diminishes the unpleasant sen-
sation induced by aging. Hence, it improves psychological 
aspects emerging from the physical and mental well-being 
feeling [31]. Furthermore, the water-based exercises might 
have also reduced oxidative stress, ameliorated motor unit 
synchronization and augmented motor neurons excitability 
and helped to better physical and functional autonomy [32]. 
Taken together, the combination of these elements may have 
also affected self-esteem, self-concept, body image, com-
munication and socialization, which are related to overall 
and specific QoL [31]. In addition, regarding the effect of 
physical activities performed in water on physical factors, it 
can be stated that these types of workouts improve cardio-
vascular functioning, prevent muscle atrophy and decline of 
muscle strength caused by aging, as well as improve balance 
and increase flexibility [33].

The current research had some limitations that must be 
addressed. First, the sample size was relatively small, which 
limits our power of analysis. Second, only men were investi-
gated, which restricts us from expanding the results to both 
sexes; possible differences for gender were not controlled 
and other research comprising men and women are needed 
to determine if sex may have a role. Finally, additional 
investigations designed to compare the impacts of water- 
and land-based training on the QoL aspects of the elderly 
are needed.

Conclusion

In conclusion, a 12-week aquatic training regimen improved 
not only physical health QoL component score, but also 
mental health QoL component score. Physical and mental 
changes might have also increased safety and self-confidence 
aspects, which might cause improved social QoL. The pre-
sent investigation revealed that aquatic training intervention 
could be an efficient method that helps to ameliorate the 
physical and mental aspects linked to aging and can be an 
important preventive approach for the future risks in these 
populations.
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