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ABSTRACT. The aim of this study was to evaluate the effects of aquatic multicomponent exercises on the 

rate of falls and fear of falling in older people. The older people from the community were randomly divided 

into two groups: Training Group, underwent training with aquatic multicomponent exercises for 16 weeks; 

and Control Group, did not undergo training. The multicomponent exercise training in water included 

warm-up, resistance, balance, and trunk and lower limb muscle activation exercises. Clinical and 

sociodemographic data were collected. The occurrence of falls was verified by monthly phone calls and fear 

of falling by the Falls Efficacy Scale International-I. No intra-group and inter-group differences were 

observed in falls and fear of falling after 16 weeks. The Training Group showed a mean adherence to the 

training sessions of 75.3%. It is concluded that training with multicomponent aquatic physical exercises did 

not influence the rate of falls and fear of falling in the sample of community-dwelling older individuals. 

The small sample size, due to the pandemic period, and the need to interrupt training, as well as the low 

rate of falls reported by the older people at the beginning of the study may have impacted the findings on 

the effects of exercises on the occurrence of falls and fear of falling in the participants. 
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Introduction 

Falls are highly prevalent in older people, affecting approximately 30% of people aged 65 and over per year 

(Ganz & Latham, 2020). These incidences are associated with restricted mobility, loss of independence and 

autonomy, institutionalization, depression, and a decline in quality of life, generating socioeconomic 

implications and overloading health systems (Panel On Prevention Of Falls In Older Persons, American 

Geriatrics Society, British Geriatrics Society, 2011). 

The consequences of falls include anxiety, depression, and a fear of subsequent falls, which can also affect 

older people who have never fallen (Tinetti, 2003). Experiences of falling generate fear and make the person 

more vulnerable to a new episode. The fear of falling has a multifactorial etiology (Legters, 2002), when 

physical, psychological, and socioeconomic factors appear interconnected. Fear of falling can lead to 

functional decline, changes in postural control, depression, anxiety, and reduced social contact (Fletcher, 

2004). In addition, older people with a fear of falling are 12.15 times more likely to fall than older individuals 

without a fear of falling (Pena et al., 2019). 

Different exercise programs can reduce the rate and risk of falls in older people (Cameron et al., 2018; 

Ferreira et al., 2022). Practicing physical exercise can promote greater independence, prevent diseases, 

improve cognitive functions, and contribute significantly to maintaining the physical fitness of older people 

(Antunes et al., 2006). 

Among the available exercise modalities is the possibility of performing physical exercises in water. The 

therapeutic effects of exercising in water are related to the relief of pain and muscle spasms, maintaining or 

increasing the range of motion of joints, improving circulation, and encouraging functional activities (Biasoli 

& Machado, 2006). The relief of stress on weight-bearing joints due to the upward thrust action of water 

encourages older adults to participate in aquatic activity (Campion, 2000). In addition, the aquatic 

environment is a place where older adults feel safer and less afraid of falling (Bresselet al., 2017). 
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The existing evidence in the literature shows insufficient conclusions about the effects of aquatic physical 

exercise on falls and fear of falling. Few randomized clinical trials have included longer intervention periods, 

with greater training volumes and individual progression. Safe and welcoming options to improve the health 

and well-being of this population are necessary. 

Therefore, the objective of the current study was to evaluate the effects of training with aquatic 

multicomponent physical exercises on the rate of falls and fear of falling in community-dwelling older people. 

The hypothesis of the current study was that aquatic multicomponent exercises, performed for 16 weeks, 

would reduce the rate of falls and fear of falling in community-dwelling older people, compared to those who 

did not perform the training. This hypothesis is based on the assumption that aquatic multicomponent 

exercises can improve balance, muscle strength, coordination, and confidence in older people, factors that 

influence both the frequency of falls and the perception of fear of falling.  

Material and methods 

This is a controlled, single-center clinical trial with two assessment moments: initial and after 16 weeks of 

training. Participants were randomly assigned to two groups: Training Group (TG); and Control Group (CG). 

Random Allocation software was used to ensure the randomness of the groups. Opaque, sealed, numbered 

envelopes were utilized, containing a card indicating which group the older person would be allocated to. The 

entire randomization process was performed by a researcher independent of the assessment and training. Thus, 

the distribution of participants was blind. This research followed the recommendations of CONSORT (2010). 

Older individuals, aged 65 years or older, non-institutionalized community residents, were recruited. 

Participants were recruited by telephone contact with older people who showed interest after dissemination 

through pamphlets and posters. 

The inclusion criteria were: ability to walk alone, with or without a walking aid, and availability to perform 

training twice a week. The exclusion criteria were: cardiovascular or infectious diseases present in the list of 

absolute contraindications described in the Physical Activity Readiness Medical Examination (British 

Columbia Ministry of Health, 2002); a Mini-Mental State Examination score below the cut-off point 

designated by the level of education minus one standard deviation (Herreraet al., 2002); presence of motor 

sequelae of stroke and neurological diseases that interfere with cognition or mobility. A physician's approval 

was also requested to prove that the participant was fit to practice physical exercise in the water. The sample 

size was calculated using G*Power 3.1 software (Cohen, 1988). Considering: 1) the type of study design; 2) a 

type I error of 5% (α = 0.05); 3) statistical power of 80% (1-β = 0.80); and 4) a moderate to large effect size 

(0.2), a minimum of 42 people was required to constitute the total sample. The research was carried out at the 

Integrated School Clinic (CEI), of Federal University of Mato Grosso do Sul (UFMS) The work was approved by 

the Research Ethics Committee of UFMS (147881/2018) and registered in the Brazilian Registry of Clinical 

Trials (REBEC) (RBR48z4vp). All participants signed the Free and Informed Consent Form in accordance with 

the recommendations of resolution 466/2012 of the National Health Council. The researcher who performed 

the assessments was blinded regarding the allocation of the older people into the groups. Another 

independent researcher performed the training. Neither researcher participated in the randomization process 

of the participants. Clinical and sociodemographic data were collected from the participants, as well as data 

on the occurrence of falls in the previous six months. Fear of falling was assessed before and after 16 weeks 

of training using the Falls Efficacy Scale - International (FES-I) (Camargoset al., 2010). Scores greater than or 

equal to 23 are associated with the occurrence of sporadic falls, and scores greater than 31 points are 

associated with the occurrence of recurrent falls (Camargos et al., 2010). The older people were asked about 

the occurrence of falls via telephone or in person during the training. The TG performed aquatic exercises for 

16 weeks, twice a week, for 1 hour per session, on non-consecutive days, in groups of 6 older people per 

session. During the first week of training, the participants were familiarized with the aquatic environment. 

The training consisted of multicomponent exercises in water, that included warm-up exercises, resistance 

exercises, muscle activation of the trunk and lower limbs, and balance activities, as detailed in Ferreira et al. 

(2022). Intensity was assessed weekly using the Modified Borg Scale of Perceived Exertion (BORG-CR10), and 

should be maintained between 5 and 7 points (Arney et al., 2019). Aquatic resources were used, as well as 

changes in speed and range of motion to increase overload. Cognitive tasks were applied between sets of 

aquatic exercises. The physiotherapist who administered the training was previously trained. The CG did not 

participate in the aquatic training. 
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As of March 2020, with the onset of the Corona Virus Disease-19 (COVID-19) pandemic in Brazil, the 

number of participants per session was reduced to 2, in accordance with the biosafety measures established 

in the country. With the increase in COVID-19 cases in April 2020, it was essential to finalize the study, taking 

into account the participants who had already completed the 16 weeks of training. Considering this situation, 

it was deemednecessary to carry out an educational intervention with the TG and CG through periodic calls 

from the researchers, in which the participants received information about COVID-19, prevention methods, 

and what to do in the case of symptoms. At the end of the study, both groups received a booklet with physical 

exercises to be performed at home. 

For the statistical analysis of the data, descriptive analysis was initially performed. The Shapiro-Wilk 

normality test was applied to all continuous variables to verify the distribution of the data. To compare the 

groups regarding clinical, sociodemographic, and FES-I characteristics, the Chi-square test was used for 

categorical variables and the independent t-test for continuous variables that presented normal distribution. 

To investigate the interaction between groups and moments, the two-way ANOVA test was used. SPSS (20.0) 

software was utilized and the significance level was set at α = 0.05. 

Results and discussion 

Of the 152 eligible individuals in the initial screening, 100 were excluded and 52 were randomized because 

they met the inclusion criteria. Of these, 26 were allocated to the CG and 26 to the TG (Figure 1). Sixteen TG 

participants needed to interrupt training due to the isolation period, and one CG participant dropped out of 

the study and was not reassessed. Thus, 35 older participants were reassessed, the majority of whom were 

women, between 67 and 75 years of age (Table 1). 

 

Figure 1. Flowchart of participants (n = 35). 
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Table 1. Sociodemographic and clinical characteristics of the sample (n = 35). 

 CG TG p-value 

Sample size 25 10  

Female sex n (%) 18.0 (72.0) 11.0 (100) 0.080 

Age (years) M(SD) 71.4 (4.6) 68.7 (2.4) 0.034 

BMI (kgm-2) M(SD) 28.0 (3.9) 31.8(8.2) 0.243 

Marital status n (%)   0.796 

Married/stable union 15.0 (60.0) 4.0 (40.0)  

Divorced/separated 4.0 (16.0) 2.0 (20.0)  

Widowed 5.0 (20.0) 3.0 (30.0)  

Single 1.0 (4.0) 1.0 (10.0)  

Education (years) M(SD) 5.8 (4.4) 7.2 (5.3) 0.374 

Number of comorbidities M(SD) 1.8 (1.2) 2.0 (1.2) 0.682 

Number of medications M(SD) 4.0 (2.8) 4.3 (2.0) 0.751 

Uses psychotropic medications n (%) 7.0 (25.0) 2.0 (20.0) 0.750 

Uses aids n (%) 0.0 (0.0) 1.0 (10.0) 0.090 

Uses multifocal or bifocal glasses n (%) 22.0 (88.0) 10.0 (100) 0.281 

Falls in the previous 6 months n (%) 4.0 (16.0) 0 (0.0) 0.159 

BMI = body mass index; Bold: p<0.005. 

The TG and CG showed significant differences in age, while the other clinical and sociodemographic data 

did not demonstrate differences between the groups. 

Regarding adherence to training by the TG participants, 6 (60%) participants attended more than 72% of the 

sessions and 4 (40%) attended between 56.2 and 65.6% of the sessions. The participants reported missing sessions 

due to health problems of close family members, personal health problems, and moving to another city. 

Regarding the number of falls and fear of falling, no intragroup or intergroup differences were observed 

(Table 2) in the analyses. 

Table 2. Comparisons between CG and TG regarding fear of falling (FES-I) and number of falls before and after 16 weeks of training (n 

= 35). 

 CG (n = 25) TG (n = 10)    

 Initial 16 weeks 
Initial 

 
16 weeks 

P-Value 

Interaction 

Group X 

Moments 

P-Value 

Group 

P-Value 

Moment 

Falls M(DP) 0.2 (0.7) 0.2 (0.4) 0.0 (0.6) 0.1 (0.3) 0.495 0.309 0.740 

FES – I M(DP) 23.7 (4.7) 22.4 (4.2) 23.9 (3.7) 20.3 (4.5) 0.227 0.288 0.067 

FES - I = Falls Efficacy Scale – International. 

According to the FES-I score, 44.4% of the participants presented a low fear of falling, 50.0% had the 

possibility of sporadic falls, and 8.3% of recurrent falls (Table 3). 

Table 3. Classification and comparison of groups according to the categorization proposed by the FES-I, baseline data (n = 35). 

 GC n(%) GT n(%) Total n(%) 

FES – categorical    

Recurrent falls 3.0 (12.0) 0.0 (0.0) 3.0 (8.3) 

Sporadic falls 9.0 (36.0) 7.0 (70.0) 18.0 (50.0) 

Low falls 13.0 (52.0) 3.0 (30.0) 16.0 (44.4) 

FES - I = Falls Efficacy Scale – International. 

The tables presented above include only the data of the TG participants who completed the proposed 16 

weeks of training without interruption, and the data of all CG participants. The presentation of the data in 

this format was chosen to ensure that the conclusion of the study would not be compromised by the data of 

the participants who were unable to complete the training period of 16 consecutive weeks, due to the seven-

month period of social isolation adopted in the country. However, analyses were also carried out of the data 

of all the participants who were included in the study, with the inclusion of the data of the TG participants 

who started the training before the pandemic period, interrupted it, and then finished it only after the period 

of social isolation. The addition of these data did not bring significant results regarding the variables of 

interest: number of falls and fear of falling. 



Aquatic physiotherapy for falls in older people Page 5 of 7 

Acta Scientiarum. Health Sciences, v. 48, e73411, 2026 

The older people included in this study were mostly women (80.5%), and only 11.2% of the participants 

reported having fallen at least once in the six months prior to the initial assessment. Based on these results, 

it was observed that the current study had a greater number of women and a lower rate of falls compared to 

previous studies with an older population of a similar age group also carried out in Brazil. In Lopeset al. (2009), 

the majority of the participants were women (65.95%), but 54.42% of the sample had a history of falls in the 

previous six months. In Cruzet al. (2017), a majority of women was also observed (62.2%), but 34.1% of the 

sample reported having suffered a fall episode in the previous year. The fact that our study included training 

with aquatic exercises may have attracted a greater number of women and a lower number of older fallers, 

since women seek health services more frequently than men (Campion, 2000). Furthermore, the fact that 

participants needed to travel to a clinic to undergo the assessments and training may have influenced the 

sample profile, which had a lower rate of older fallers. Sedentary older people are more susceptible to falls 

than more active older people (Amorimet al., 2021), so older individuals who seek care, such as those in the 

current study, may represent a more active group than those who do not seek physical therapy care. 

Regarding fear of falling, the older individuals in the current study scored an average of 23.1 (+ 4.5) in the 

FES-I, which indicates a likely occurrence of sporadic falls. In the study by Lopes et al. (2009), the average 

FES-I was 24.0 (7.6) in the older people, and in the study by Cruz et al. (2017), the average FES-I was 24.9 

(8.2). Although the history of falls differed greatly between our study and the other mentioned works, the 

FES-I score was similar, with a greater variation in the standard deviation in the studies by Lopes et al. (2009) 

and Cruz et al. (2017), probably due to the larger number of participants, n = 147 and n = 314, respectively. It 

is possible that once again the greater number of women in our study, in relation to the studies cited, 

influenced the occurrence of a reasonably high average in the FES-I, despite the low rate of falls. Previous 

studies have found that women are more afraid of falling and less confident in their ability to maintain balance 

while performing activities of daily living than men (Denkingeret al., 2015; Santos & Figueiredo, 2019). 

The current study also observed that the average adherence to treatment was 75.2%, representing a slightly 

lower adherence value than other studies. In a study carried out in Spain (Casas-Herrero et al., 2022), it was 

found that older people, with a mean age of 84.2 years, adhered to 79% of the sessions in the first 4 weeks and 

68% in the following 8 weeks of a treatment intervention with multicomponent exercises (balance, 

strength/resistance training, flexibility, and cardiovascular resistance) carried out in their homes, 5 times a 

week, for 3 months. In a study carried out in the United Kingdom (Ferraroet al., 2019), older people, with a mean age 

of 74 years, adhered to, on average, 76% to 79% of the treatment sessions for inspiratory muscle training carried out 

in their homes. In a study conducted in Finland (Sievänen et al., 2024), older individuals with a mean age of 78.5 years 

adhered to an average of 86 to 88% of whole-body vibration and conventional training treatment sessions, twice a 

week for 10 weeks. The mean age of participants in the cited studies was higher than that of our study, which may 

have influenced adherence, given that younger older adults are economically active and may have less time available 

than their older peers. It is also possible that adherence among the different studies presented was influenced by the 

different cultures, the location (home or clinic), and the type of treatment proposed. 

The current study presents some limitations, mainly due to the pandemic crisis. Training interruptions 

and the need for study adaptations compromised the analyses, since 16 participants in the TG needed to 

interrupt the training before it was finished. Thus, only 10 older adults completed the training, representing 

a number much lower than the ‘n’ initially estimated by the sample calculation, which indicated a number of 

26 participants per group. It is possible that a larger ‘n’ could achieve significant results regarding fear of 

falling. We also found a lower incidence of older adult fallers in the sample of older individuals in the current 

study compared to previous Brazilian studies. This may make it difficult to identify the influence of a 

rehabilitation program on the number of falls. It is suggested that future studies include at least one 

occurrence of a fall in the previous year as an eligibility criterion. 

Conclusion 

The training with multicomponent aquatic physical exercises did not influence the rate of falls and fear of 

falling in community-dwelling older people. The small sample size achieved, due to the pandemic and the 

need to interrupt training, and the low rate of falls reported by the older adults at baseline may have impacted 

the ability to evaluate the effects of aquatic exercises on the occurrence of falls and fear of falling in the older 

adults. Further clinical trials are needed to better understand the effects of aquatic exercises on the 

occurrence of falls and fear of falling in older adults. 
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