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Abstract 

Introduction: The benefits of physical activity are mainly reflected in the identification of successful ageing 
models that reduce negative evaluations of ageing; the attempt of physicians and exercise experts is to adapt 
motor proposals to the needs of individuals over 70-years-old in order to help increase their sense of self-
efficacy, perception of security and life satisfaction. Purpose:This study aims to (a) verify the effectiveness of 
physical activity carried out in a recreational form on the motor skills of people over 70 years old and, (b) to 
ascertain what level of adherence may actually be beneficial. Materials and methods: This is a retrospective, 
observational cohort study using data from the socio-health project "Wellness Waterfront" activated in the city of 
Bisceglie (Italy) from May 2022 to August 2022. Data were obtained from the project database until August 31, 
2023. The project involved the sedentary population over 70 years old residing in the city. A sample (n=107) of 
women over 75 years old (76.4±3.3 years, 68.8±9.4 kg, 166.4±6.2) participated in the survey. The 8-foot-up-
and-go, 5-reps sit-to-stand, Single-leg-stance test, Functional Reach test and Falls Efficacy Scale International 
were presented at baseline and at the end of 12 weeks of recreational physical activity. Results: The results 
showed statistically significant differences in the 33.5%-70% adherence subgroup (baseline vs final values, 
p<0.05) in the assessments of the 5-reps sit-to-stand, Single-leg-stance test, Functional Reach test and Falls 
Efficacy Scale International. The subgroup with >70% adherence showed statistically significant differences 
(baseline vs final values, p<0.01) in the 8-foot-up-and-go, the 5-reps sit-to-stand, the Single-leg-stance test, the 
Functional Reach test, and the Falls Efficacy Scale International. The subgroup with >70% adherence also 
showed statistically significant differences (p<0.05) when comparing the final values against the 33.3%-70% 
adherence subgroup in the assessments of the 8-foot-up-and go, the 5-reps sit-to-sand, the Single-leg-stance test, 
the Functional Reach test, and the Falls Efficacy Scale International. Conclusion: The values obtained in this 
study from the group with adherence > 70% are in line with what has been shown in the literature even with 
younger age samples. The results obtained by the group with adherence between 33.3% and 70%, while showing 
a statistically significant difference from the values recorded in the baseline, are below what has been obtained 
from multimodal motor activity programs in the literature. This aspect would suggest that recreational-type 
activities were effective for the group's baseline condition, but the results obtained are far from what could 
actually be achieved with higher adherence. The potential from recreational physical activities presented free of 
charge to reach the greatest number of people has significant social and health value. Recreational physical 
activities represent the first step in bringing individuals over 70years-old closer to active lifestyles. Indeed, they 
have easily modulated intensity levels and allow presenting motor tasks adapted to the elderly population. 
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Introduction 

The increase in life expectancy forces a series of questions about what is the successful aging and how 
to improve the people lifestyles. For this reason, the educational offer aimed at the over-65 population diversifies 
in an attempt to counteract the effects of ageing and to respond to very different motivations, needs and 
characteristics. Therefore, the attempt to change sedentary lifestyles uses the most diverse strategies to adapt to a 
population that is very heterogeneous (Hoseinian et al., 2023; Mittaz Hager et al., 2019; Bernabei et al., 2022; 
Mittaz Hager et al., 2019; Sannicandro et al., 2020a). 

As a consequence, the literature has sometimes monitored the effects of specific motor activity 
programmes (Yang et al., 2022; Balachandran et al., 2022; Sannicandro et al., 2020b; Sannicandro et al., 2017), 
sometimes described the effects of multicomponent plans (Bernabei et al., 2022; Labata-Lezaun et al., 2023), 
and sometimes verified the effectiveness of home-based exercises on the motor skills of the over-65-70-years-
old population (Stasi et al., 2021; Mittaz Hager et al., 2019; Dillon et al., 2018). 

The benefits of physical activity are mainly reflected in the identification of successful ageing models 
that reduce negative evaluations of ageing (Jopp et al., 2017, Altavilla et al., 2018); the attempt of physicians and 
exercise experts is to adapt motor proposals to the needs of individuals over 70-years-old in order to help 
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increase their sense of self-efficacy, perception of security and life satisfaction (Sargent-Cox et al., 2012; Jopp et 
al., 2017; Raiola, 2013). 

Recreation-type activities include many areas of education and relationships that older people can 
identify within the area in which they live: these activities may involve social gatherings, volunteering, religious 
activity, and cultural activities or physical sessions (Yoon, 2015 ; Yoon et al., 2020). The landscape of 
recreational activities remains very broad because it also includes active and inactive hobbies, such as gardening 
work, cultural outings, reading newspapers or books, raising domestic animals or pets, playing cards, listening to 
radio, and participating in social activities (Zhao et al., 2023). 

Thus, it is appropriate to distinguish motor-engagement activities from cognitive-only and sedentary 
activities: for these reasons, the literature needs to be implemented (Sala et al., 2019; Levinger et al., 2018). 
For some Authors, recreational activities are defined as those that are carried out by people during their free time 
(Portegijs et al., 2020; Schehl & Leukel, 2020; Sannicandro, 2021). 

Motor recreation activity has received modest attention, although it is the first step towards an active 
lifestyle for successful ageing (Nivestam et al., 2023; Sannicandro, 2021; Yamashita et al., 2019). 
Recent reviews on the topic, while indicating a preponderance of recreational activities performed outdoors, 
raise questions about how exercise is controlled, how exercise intensity is assessed, and the heterogeneity of 
otucomes described (Noseworthy et al., 2023). 

An open problem in the literature remains that of understanding the effectiveness of physical activity 
carried out recreationally and in an outdoor environment: the very nature of physical activity carried out 
recreationally (which often has a weekly frequency freely chosen by the person) raises questions about the 
duration, intensity of the exercises, type of motor tasks, adherence to the proposed activities, etc. 

The characteristics of recreational motor activities differ greatly from structured training programmes, 
which provide for a progressive load, a quantification of the training volume and a careful modulation of the 
exercise and rest phases (Balachandran et al., 2022; Sannicandro et al., 2020b; Sannicandro et al., 2017). 
These characteristics of structured physical activities are a definite advantage because they allow the motor load 
to be increased and adapted to the functional adaptations brought about by the training sessions; but, at the same 
time, they are a limitation because they require high levels of motivation and the availability of a lot of free time 
(Spiteri et al., 2019; Thøgersen-Ntoumani et al., 2023). The participation in recreational activities is subject to 
mobility and the possibility of accessing opportunities present in the area, overcoming the barriers present in the 
environment or the fear of moving in the environment (Shumway-Cook et al. 2002; Rantakokko et al., 2013 & 
2015 ). Some factors may be related to the real barriers present in the environment (poor lighting, difficult 
movements, etc.) and widely documented in the literature (Shumway-Cook et al. 2003; Seematter-Bagnoud et 
al., 2004; Seematter-Bagnoud et al. , 2011; Nordstrom et al. 2007; Rantakokko et al., 2013; Rantakokko et al., 
2015); other fears that hinder the start of an active lifestyle can be changed through work on changing behavior 
(lack of time, lack of interest in movement, lack of knowledge on the movement benefits, etc.). 
These barriers can only be overcome through integrated project proposals between the various public and / or 
private institutions operating in the area. 

Therefore, in order to reduce the loss of muscle strength, joint mobility, flexibility, and balance, less 
structured forms of physical activity are also suggested to be followed in the time free from commitments, the 
so-called recreational type of physical activity (Sannicandro, 2021; Gümüş & Erbaş, 2020; Sannicandro et al., 
2020a) While young people and adults can choose from a variety of activity proposals (including extreme sports 
or in extreme natural environments), for the population over 65-70 years old, the offer is definitely smaller. For 
these reasons, cultural and sports associations of individual territories, often in agreement with local 
governments, promote projects to bring the population over 70 closer to the systematic practice of physical 
activity. The organization and motor proposals must be carefully and specifically tailored to the needs of this 
type of population; in addition, they require the identification of appropriate spaces and a functional time slot to 
meet the needs of the over-70s. 

This study aims to (a) verify the effectiveness of physical activity carried out in a recreational form on 
the motor skills of people over 70 years old and, (b) to ascertain what level of adherence may actually be 
beneficial. 
 
Materials and methods 

Study participants  

This is a retrospective, observational cohort study using data from " Wellness Waterfront (Lungomare 
del Wellness) " social and health project activated in the City of Bisceglie (Italy) from May 2022 to August 
2022. The data were obtained from the project database until August 31, 2023. The project involved the 
population over 70 years old residing in the city. 

A sample (n=107) women over 75-years-old (76.4±3.3 years, 68.8±9.4 kg, 166.4±6.2) participated in 
the investigation.  

Recruitment was carried out by placing advertisements in the city, publicising the project among 
physician and with a public presentation event of the project.  Inclusion criteria were the following: being over 
70 years of age, being sedentary, no falls in the previous 12 months, no surgery in the previous 12 months, no 
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diabetes, no muscle/joint disease, no cognitive disease, being able to perform housework, no contraindications 
given by referring physician. From the initial recruitment, n= 26 older women were excluded from the analysis 
because they had occasional attendance.  

The study was performed according to the principles expressed in the Declaration of Helsinki. The 
written informed consent was obtained from the partecipants in the first lesson. 

 

Study organization 

In this retrospective observational study, the participants' motor skills were assessed before starting the 
adapted motor activities and at the end of the project. Anthropometric measurements were taken prior to 
participation in the activities. Evaluation tests were presented in the first and second lessons; similarly, post 
evaluations were conducted in the first and second lessons after the end of the activities. At the end of each 
physical activity session, the Rate of Perceived Exertion (RPE) was requested: the first week was used to 
familiarise oneself with the RPE scale. 

The 8-foot-up-and-go test was presented to evaluate dynamic balance in a daily task; the assessment 
involves getting out of a chair, walking 2.44 meters to and around a cone, and returning to the chair in the 
shortest time possible. The time needed to perform the task measured with 1/10-second accuracy constitutes the 
test’s result (Gouveia et al., 2013). The 5-rep sit-to-stand test has been used for the assessment of lower limb 
strength along with balance and postural control (Albalwi & Alharbi, 2023, Bohannon, 2006a): is asked to stand 
up and sit on a chair five consecutive times. The time required to perform the task, measured to an accuracy of 
1/10th of a second, constitutes the test result. 

The Single Leg Stance test was presented for static balance evaluation; the partecipant standing on one 
foot, with his hands on the chest and with open eyes, is invited to maintain the position assigned taking care not 
to tilt the bust, abduct the lower limb in suspension or touching the ground. It detects the time at which the 
subject is able to keep the assigned task. The test was performed on the favorite limb, and measured with 1/10 
second accuracy (Bohannon, 2006b). 

The Back Scratch test was presented to assess the flexibility of the upper body (shoulders). Participants 
placed one hand behind the shoulder of the same side with forearm pronated and fingers extended and the other 
hand behind the back with fingers extended.  Participants were asked to determine their preferred hand position 
and were given two trials; the best trial was scored. The score corresponded to the number of centimetres 
between the middle fingers and their contact (Milanović et al., 2013). 

Functional Reach Test (FRT) was used to assess the static balance in one daily simple task. In standing, 
the partecipant being assessed tries to reach the maximum distance with the upper limb flexed to 90 degrees, 
without moving the support of the feet. The score is obtained in cm (Chen et al., 2021). 

The Falls Efficacy Scale International (FES-I) questionnaire was presented to measure the falling fear. 
The FES-I was developed and validated by the Prevention of Falls Network Europe and has become a widely 
accepted tool for assessing concern about falling (Gazibara et al., 2017). In this scale, scores are treated as 
continuous variables ranging from 16 to 64, where 16 indicates no concern and 64 indicates severe concern 
about falling. Participants in this study were further classified as having had low concern (score of 16–19), 
moderate concern (score of 20–27), or high concern (score ≥28) about falling according to the previous study 
(Kelly et al., 2013). 

The Borg Rating of Perceived Exertion (RPE) on ratio of categories (0-10) was presented in each 
session to measure the intensity level of physical activity, as has been used in other studies (Arney et al., 2019). 
 
Procedures 

The activity under observation lasted 12 weeks and included 3 sessions/week for a total of 36 classes. 
The classes were conducted by teachers experienced in adapted physical activity and were supported by 
technical staff to collect attendance and data useful for monitoring the project. Adherence to the physical activity 
sessions was noted for each participant, and 3 subgroups were obtained as follows: a) with adherence of at least 
33.3% (1 lesson/week, n=21), b) with adherence between 33.3% and 70% (2 lessons/week, n=37), and c) with 
adherence > 70% (3 lessons approximately/week, n=23). Those (n= 26 ) who had occasional attendance or 
otherwise < 33.3% of total lessons were excluded from the observation. 
  
Statistical analysis 

Descriptive statistics (mean± standard deviation) were performed for the data analisys. One-way 
analisys of variance (ANOVA) was used to determine within-group comparisons (adherence of 33.3%, 
adherence from 33.3 to 70% and adherence >70%). For the differences between the values of the subgroups, 
Cohen's d was used to check the effect size index (Effect Size, ES). As for the effect size index, after calculating 
the δ index it is possible to convert it into Effect Size: ≤ 0.20 small; 0.50 average; ≥ 0.80 large.  All statistical 
analyses were performed using SPSS software, version 22.0 (IBM Corp., Armonk, NY, USA). The level of 
statistical significance was set at p < 0.05. 
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Results 

The results showed statistically significant differences in the 33.5%-70% adherence subgroup (baseline 
vs final values) in the assessments of the 5-reps sit-to-stand (p<0.05), Single-leg-stance test (p<0.05), Functional 
Reach test (p<0.05) and Falls Efficacy Scale International (p<0.05). 

The subgroup with >70% adherence showed statistically significant differences (baseline vs final 
values, p<0.01) in the 8-foot-up-and-go, the 5-reps sit-to-stand, the Single-leg-stance test, the Functional Reach 
test, and the Falls Efficacy Scale International. 

The subgroup with >70% adherence also showed statistically significant differences (p<0.05) when 
comparing the final values against the 33.3%-70% adherence subgroup in the assessments of the 8-foot-up-and 
go, the 5-reps sit-to-sand, the Single-leg-stance test, the Functional Reach test, and the Falls Efficacy Scale 
International. 
The values are summarized in Table 1. 
 

 Baseline Post test 33.3% 
adherence 

Post test  
33.5-70% 
adherence 

Post test  
>70%  

adherence 

ES 

8-foot-up and go (sec) 9.7±1.4 9.5±1.9 8.8±1.5 7.6±1.2**# 1.61 
5 reps sit-to-stand (sec) 14.9±1.8 14.8±0.9 12.1±2.4* 10.9±2.1**# 1.99 
Single-leg-stance test 

(sec) 
10.2±4.8 12.6±4.5 16.5±2.3* 19.1±1.8**# 2.08 

Back-skretch test (cm) 13.6±4.9 13.3±3.7 13.2±4.1 12.5±3.6 - 
Functional Reach test 

(cm) 
21.2±3.7 21.9±1.8 23.4±1.9* 26.2±1.8**# 1.71 

Falls Efficacy Scale 
International (FES-I) 

35.8±2.6 33.9±2.7 31.3±1.5* 27.7±2.2**# 2.32 

RPE - 7.2±1.1 6.3±0.9 5.6±1.2 - 
 
Table1. Values obtained from the 3 subgroups in the baseline condition (start of the project) and at the end of the 
activities. 
Legend: *p<0.05 to baseline; **p<0.01 to baseline; #p<0.05 from group 33.5-70% adherence 
 
Discussion 

This study aimed to monitor the effects of recreational physical activity on motor skills in a sample of 
people over 70 years old involved in a project to counter sedentary lifestyle; in addition, the study sought to 
identify whether different levels of adherence to classes, may result in different effects on the development of 
motor skills. Health authorities and local communities are impregnated to convey the message that an active 
lifestyle can counteract the effects of aging through communications and activation of specific projects 
(Levinger et al., 2018). It is indeed important to point out that sedentary time (especially sitting time) carries 
independent health risks. The simple message "move more and sit less" is probably more understandable by the 
entire population and is based on a very strong body of scientific evidence (Arena & Lavie, 2020; Warburton & 
Bredin, 2016; Segar et al., 2020). 

The originality of this project consisted in recruiting people over 70 from the "real world”,  i.e., 
engaging people directly from general practitioners, supermarkets, city green areas, post offices, etc. 
The 12 weeks of physical activity determined significant increases in tests of walking agility (+21.7%, ES:1.61), 
lower limb strength (+26.9%, ES:1.99), static balance (+87%, ES:2.08), and functional reach (+23.5%, ES:1.71) 
in the group that showed 70% higher adherence. 

The values obtained in this study from the group with adherence > 70% are in line with what has been 
shown in the literature even with younger age samples (Mittaz Hager et al., 2019; Park & Shin, 2023; Nawrocka 
et al. 2017; Sannicandro, 2017). 

The results obtained by the group with adherence between 33.3% and 70%, while showing a statistically 
significant difference from the values recorded in the baseline, are below what has been obtained from 
multimodal motor activity programs in the literature (Lee et al., 2022; Li et al., 2018; Cordes et al., 2019; Khang 
et al., 2013; Sannicandro et al., 2008). 

This aspect would suggest that recreational-type activities were effective for the group's baseline 
condition, but the results obtained are far from what could actually be achieved with higher adherence (Park & 
Shin, 2023; Nawrocka et al. 2017). The mobility tests for the scapulohumeral joint showed no statistically 
significant changes at the end of the planned activity periods. 

Possibly, the decision to favour exercises aimed at maintaining individual autonomy and personal 
mobility may have limited the presentation and number of motor tasks for increasing the joint mobility of the 
upper limbs. Furthermore, it is known from the literature that the glenohumeral joint is the third most common 
large joint affected by osteoarthritis. Studies have shown that 16% to 20% of adults older than 65 years have 
radiographic signs of glenohumeral joint osteoarthritis (Tirabassi & Aerni, 2020). 
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The Falls Efficay Scale values showed a statistically significant decrease at the end of the activity 
period (-22.7%, p<0.01, ES:2.32): this assessment allowed the sample to transition from a score that showed a 
strong belief that they could fall to a score that attested to a moderate concern. 
The values observed in the sample are consistent with what has been described in the literature (Gazibara et al., 
2017; de Albuquerque et al., 2022). Possibly, increased functional assumptions related to static balance, walking 
speed, and lower limb strength may have resulted in increased confidence in the observed sample: indeed, the 
literature confirms this potential functional relationship (Prince et al., 2023; Wiedenmann et al., 2023; Weber et 
al., 2018; Clemson et al., 2012).  

Indeed, the training aimed at increasing strength and balance in populations over 70 years old 
demonstrate not only a reduction in the sense of fear but more importantly a reduction in the actual risk of falling 
(Gerards et al., 2023 & 2017; O'Bryan et al., 2022). 

Finally, another original aspect of this study arises from the values obtained from observing the 
intensity of the proposed physical activities through the RPE value: the measurement of recreational physical 
activity intensity is a critical element in the assessment of effectiveness in older individuals (Noseworthy et al., 
2023). In fact, it is an indicator that is often overlooked in the monitoring of recreational motor activity. 
The value of RPE correlates with that of cardiac frequency and is a valid measure of exercise intensity even in 
elite sports (de Dios-Alvarez et al., 2023; Inoue et al., 2022). 

Monitoring within the observed subgroups returned different values of RPE: notably, it was observed 
that The lowest values were associated with those who manifested greater adherence. It would appear that 
participating more systematically in classes results in a reduction in perceived exertion in the individual over 70-
years old. In contrast, more occasional participation appears to return the over-70-years old individual to a 
greater perception of exertion, probably due to reduced adaptation to exercise. 
 

Conclusions 

Participation and use of the training offer of fitness centers and associations present in the area is often 
conditioned by social and economic reasons (Gümüş & Erbaş, 2020; Waller et al., 2018). These two factors often 
constitute a real obstacle to continuing participation in motor activity opportunities in the area: often the offer is 
not specific to or needs of the elderly; at other times, however, it can be very expensive (Gümüş & Erbaş, 2020). 

Countering sedentary lifestyles can reduce risk factors for health and chronic non-communicable 
diseases (Both et al., 2012, Sannicandro et al., 2020a); it is known that even a simple parameter, such as time 
spent sitting, is a relevant predictor of mortality (Bouchard et al., 2015). Physical inactivity is therefore a factor 
that, associated with the effects of the aging process, significantly influences the decline in motor skills (Arena & 
Lavie, 2020; Warburton & Bredin, 2016; Segar et al., 2020): it must therefore be eliminated if we want to better 
identify the factors of biological decline related to human aging. 

Cultural associations, sports associations, local authorities, and major stakholders are working to convey 
this information both through communication campaigns and concrete projects involving adults over 70-years 
old. Recreational motor activities are the first step toward active lifestyles: this study shows their effectiveness 
provided there is significant adherence to the lessons(meetings). 

Further studies may investigate how many individuals over 70-years old, continue with an active 
lifestyle when the promotion project is discontinued; it may also be possible to investigate what type of physical 
activity is chosen and how often it is practiced weekly. All these further investigations will be able to help more 
effectively delineate what type of recreational physical activity needs to be planned to achieve a change in the 
health behavior of individuals over 70-years old. 
 

Conflict of interest 

The author declares no conflict of interest. 
 
References 

Albalwi, A. A., & Alharbi, A. A. (2023). Optimal procedure and characteristics in using five times sit to stand 
test among older adults: A systematic review. Medicine, 102(26), e34160. 
https://doi.org/10.1097/MD.0000000000034160 

Altavilla, G., D'Elia, F., Raiola, G. (2018) A breif review of the effects of physical activity in subjects with 
cardiovascular disease: An interpretative key, Sport Mont, 16 (3),103-106. 

Arena, R., & Lavie, C. J. (2020). Moving more and sitting less - Now more than ever-an important message for 
the prevention and treatment of chronic disease and pandemics. Progress in cardiovascular diseases, 
S0033-0620(20)30166-3. Advance online publication. https://doi.org/10.1016/j.pcad.2020.10.001 

Arney, B. E., Glover, R., Fusco, A., Cortis, C., de Koning, J. J., van Erp, T., Jaime, S., Mikat, R. P., Porcari, J. 
P., & Foster, C. (2019). Comparison of RPE (Rating of Perceived Exertion) Scales for Session 
RPE. International journal of sports physiology and performance, 14(7), 994–996. 
https://doi.org/10.1123/ijspp.2018-0637 

Balachandran, A. T., Steele, J., Angielczyk, D., Belio, M., Schoenfeld, B. J., Quiles, N., Askin, N., & Abou-
Setta, A. M. (2022). Comparison of Power Training vs Traditional Strength Training on Physical Function 



SANNICANDRO ITALO 
--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
2318

in Older Adults: A Systematic Review and Meta-analysis. JAMA network open, 5(5), e2211623. 
https://doi.org/10.1001/jamanetworkopen.2022.11623 

Bernabei, R., Landi, F., Calvani, R., Cesari, M., Del Signore, S., Anker, S. D., Bejuit, R., Bordes, P., Cherubini, 
A., Cruz-Jentoft, A. J., Di Bari, M., Friede, T., Gorostiaga Ayestarán, C., Goyeau, H., Jónsson, P. V., 
Kashiwa, M., Lattanzio, F., Maggio, M., Mariotti, L., Miller, R. R., … SPRINTT consortium (2022). 
Multicomponent intervention to prevent mobility disability in frail older adults: randomised controlled 
trial (SPRINTT project). BMJ (Clinical research ed.), 377, e068788. https://doi.org/10.1136/bmj-2021-
068788 

Bohannon R. (2006a). Reference values for the five-repetition sit-to-stand test: a descriptive meta-analysis of 
data from elders. Perceptual and motor skills, 103(1), 215–222. https://doi.org/10.2466/pms.103.1.215-
222 

Bohannon, R. (2006b). Single limb stance times. A descriptive meta-analysis of data from individuals at least  60 
years of age. Topics in Geriatric Rehabil. 22:70-77 

Booth, F. W., Roberts, C. K., & Laye, M. J. (2012). Lack of exercise is a major cause of chronic 
diseases. Comprehensive Physiology, 2(2), 1143–1211. https://doi.org/10.1002/cphy.c110025 

Bouchard, C., Blair, S. N., & Katzmarzyk, P. T. (2015). Less Sitting, More Physical Activity, or Higher 
Fitness?. Mayo Clinic proceedings, 90(11), 1533–1540. https://doi.org/10.1016/j.mayocp.2015.08.005 

Chen, P. Y., Song, C. Y., Yen, H. Y., Lin, P. C., Chen, S. R., Lu, L. H., Tien, C. L., Wang, X. M., & Lin, C. H. 
(2021). Impacts of tai chi exercise on functional fitness in community-dwelling older adults with mild 
degenerative knee osteoarthritis: a randomized controlled clinical trial. BMC geriatrics, 21(1), 449. 
https://doi.org/10.1186/s12877-021-02390-9 

Clemson, L., Fiatarone Singh, M. A., Bundy, A., Cumming, R. G., Manollaras, K., O'Loughlin, P., & Black, D. 
(2012). Integration of balance and strength training into daily life activity to reduce rate of falls in older 
people (the LiFE study): randomised parallel trial. BMJ (Clinical research ed.), 345, e4547. 
https://doi.org/10.1136/bmj.e4547 

Cordes, T., Bischoff, L. L., Schoene, D., Schott, N., Voelcker-Rehage, C., Meixner, C., Appelles, L. M., 
Bebenek, M., Berwinkel, A., Hildebrand, C., Jöllenbeck, T., Johnen, B., Kemmler, W., Klotzbier, T., 
Korbus, H., Rudisch, J., Vogt, L., Weigelt, M., Wittelsberger, R., Zwingmann, K., … Wollesen, B. 
(2019). A multicomponent exercise intervention to improve physical functioning, cognition and 
psychosocial well-being in elderly nursing home residents: a study protocol of a randomized controlled 
trial in the PROCARE (prevention and occupational health in long-term care) project. BMC 

geriatrics, 19(1), 369. https://doi.org/10.1186/s12877-019-1386-6 
de Albuquerque Angelo, F. D., de Souza Fonseca, F., Farah, B. Q., de Araújo, R. C., Cavalcante, B. R., Beltrão, 

N. B., & Pirauá, A. L. T. (2022). Changes in Physical Functioning and Fall-Related Factors in Older 
Adults Due to COVID-19 Social Isolation. Canadian geriatrics journal : CGJ, 25(3), 240–247. 
https://doi.org/10.5770/cgj.25.591 

de Dios-Álvarez, V., Suárez-Iglesias, D., Bouzas-Rico, S., Alkain, P., González-Conde, A., & Ayán-Pérez, C. 
(2023). Relationships between RPE-derived internal training load parameters and GPS-based external 
training load variables in elite young soccer players. Research in sports medicine (Print), 31(1), 58–73. 
https://doi.org/10.1080/15438627.2021.1937165 

Dillon, L., Clemson, L., Coxon, K., & Keay, L. (2018). Understanding the implementation and efficacy of a 
home-based strength and balance fall prevention intervention in people aged 50 years or over with vision 
impairment: a process evaluation protocol. BMC health services research, 18(1), 512. 
https://doi.org/10.1186/s12913-018-3304-6 

Gazibara, T., Kurtagic, I., Kisic-Tepavcevic, D., Nurkovic, S., Kovacevic, N., Gazibara, T., & Pekmezovic, T. 
(2017). Falls, risk factors and fear of falling among persons older than 65 years of age. Psychogeriatrics : 

the official journal of the Japanese Psychogeriatric Society, 17(4), 215–223. 
https://doi.org/10.1111/psyg.12217 

Gerards, M. H. G., McCrum, C., Mansfield, A., & Meijer, K. (2017). Perturbation-based balance training for 
falls reduction among older adults: Current evidence and implications for clinical practice. Geriatrics & 

gerontology international, 17(12), 2294–2303. https://doi.org/10.1111/ggi.13082 
Gerards, M., Marcellis, R., Senden, R., Poeze, M., de Bie, R., Meijer, K., & Lenssen, A. (2023). The effect of 

perturbation-based balance training on balance control and fear of falling in older adults: a single-blind 
randomised controlled trial. BMC geriatrics, 23(1), 305. https://doi.org/10.1186/s12877-023-03988-x 

Gouveia, É. R., Maia, J. A., Beunen, G. P., Blimkie, C. J., Fena, E. M., & Freitas, D. L. (2013). Functional 
fitness and physical activity of Portuguese community-residing older adults. Journal of aging and 

physical activity, 21(1), 1–19. https://doi.org/10.1123/japa.21.1.1 
Gümüş, H.,  Erbaş, U. (2020). The relationship between leisure activity types selected by older adults and their 

income, Studia Periegetica, 1(29): 87-98, DOI:10.5604/01.3001.0014.1220 
Hoseinian, M., Mohebi, M., Sadat, Z., & Ajorpaz, N. M. (2023). Effect of educating health promotion strategies 

model on self-care self-efficacy in elderly with kidney transplantation. Journal of education and health 

promotion, 12, 139. https://doi.org/10.4103/jehp.jehp_793_22 



SANNICANDRO ITALO 
--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
2319

Inoue, A., Dos Santos Bunn, P., do Carmo, E. C., Lattari, E., & da Silva, E. B. (2022). Internal Training Load 
Perceived by Athletes and Planned by Coaches: A Systematic Review and Meta-Analysis. Sports 

medicine - open, 8(1), 35. https://doi.org/10.1186/s40798-022-00420-3 
Jopp, D. S., Jung, S., Damarin, A. K., Mirpuri, S., & Spini, D. (2017). Who Is Your Successful Aging Role 

Model?. The journals of gerontology. Series B, Psychological sciences and social sciences, 72(2), 237–
247. https://doi.org/10.1093/geronb/gbw138 

Kang H.J., Kim, S.B., Lee, B.K. (2013). Effects of rhythmic exercise and strengthening-aerobic exercise on 
physical fitness and MVAS in older females. Asian J. Kinesiol.15,1–14. doi: 10.15758/jkak.2013.15.2.1  

Kelly, C., Fleischer, A., Yalla, S., Grewal, G. S., Albright, R., Berns, D., Crews, R., & Najafi, B. (2013). Fear of 
falling is prevalent in older adults with diabetes mellitus but is unrelated to level of neuropathy. Journal of 

the American Podiatric Medical Association, 103(6), 480–488. https://doi.org/10.7547/1030480 
Labata-Lezaun, N., González-Rueda, V., Llurda-Almuzara, L., López-de-Celis, C., Rodríguez-Sanz, J., Bosch, 

J., Vicente-Rodríguez, G., Gorczakowska, D., Araluze-Arizti, P., & Pérez-Bellmunt, A. (2023). 
Effectiveness of multicomponent training on physical performance in older adults: A systematic review 
and meta-analysis. Archives of gerontology and geriatrics, 104, 104838. 
https://doi.org/10.1016/j.archger.2022.104838 

Lee, B. K., So, W. Y., & Kang, H. J. (2022). Analysis of Fall Events, Physical Fitness, and Gait Speed 
According to Fall Risk in Older Korean Women. Healthcare (Basel, Switzerland), 10(10), 1936. 
https://doi.org/10.3390/healthcare10101936  

Levinger, P., Sales, M., Polman, R., Haines, T., Dow, B., Biddle, S., Duque, G., & Hill, K. D. (2018). Outdoor 
physical activity for older people-the senior exercise park: Current research, challenges and future 
directions. Health promotion journal of Australia : official journal of Australian Association of Health 

Promotion Professionals, 29(3), 353–359. https://doi.org/10.1002/hpja.60 
Li, F., Harmer, P., Fitzgerald, K., Eckstrom, E., Akers, L., Chou, L. S., Pidgeon, D., Voit, J., & Winters-Stone, 

K. (2018). Effectiveness of a Therapeutic Tai Ji Quan Intervention vs a Multimodal Exercise Intervention 
to Prevent Falls Among Older Adults at High Risk of Falling: A Randomized Clinical Trial. JAMA 

internal medicine, 178(10), 1301–1310. https://doi.org/10.1001/jamainternmed.2018.3915 
Mittaz Hager, A. G., Mathieu, N., Lenoble-Hoskovec, C., Swanenburg, J., de Bie, R., & Hilfiker, R. (2019). 

Effects of three home-based exercise programmes regarding falls, quality of life and exercise-adherence in 
older adults at risk of falling: protocol for a randomized controlled trial. BMC geriatrics, 19(1), 13. 
https://doi.org/10.1186/s12877-018-1021-y 

Milanović, Z., Pantelić, S., Trajković, N., Sporiš, G., Kostić, R., & James, N. (2013). Age-related decrease in 
physical activity and functional fitness among elderly men and women. Clinical interventions in aging, 8, 
549–556. https://doi.org/10.2147/CIA.S44112 

Nawrocka, A., Mynarski, W., & Cholewa, J. (2017). Adherence to physical activity guidelines and functional 
fitness of elderly women, using objective measurement. Annals of agricultural and environmental 

medicine : AAEM, 24(4), 632–635. https://doi.org/10.5604/12321966.1231388  
Nivestam, A., Westergren, A., & Haak, M. (2023). What makes older adults feel good?. Aging clinical and 

experimental research, 35(6), 1195–1203. https://doi.org/10.1007/s40520-023-02387-x  
Nordstrom, C. K., Diez Roux, A. V., Schulz, R., Haan, M. N., Jackson, S. A. & Balfour, J. L. (2007). 

Socioeconomic position and incident mobility impairment in the Cardiovascular Health Study. BMC 

Geriatrics 7, 11. doi: 10.1186/1471-2318-7-11 
Noseworthy, M., Peddie, L., Buckler, E. J., Park, F., Pham, M., Pratt, S., Singh, A., Puterman, E., & Liu-

Ambrose, T. (2023). The Effects of Outdoor versus Indoor Exercise on Psychological Health, Physical 
Health, and Physical Activity Behaviour: A Systematic Review of Longitudinal Trials. International 

journal of environmental research and public health, 20(3), 1669. https://doi.org/10.3390/ijerph20031669 
O'Bryan, S. J., Giuliano, C., Woessner, M. N., Vogrin, S., Smith, C., Duque, G., & Levinger, I. (2022). 

Progressive Resistance Training for Concomitant Increases in Muscle Strength and Bone Mineral Density 
in Older Adults: A Systematic Review and Meta-Analysis. Sports medicine (Auckland, N.Z.), 52(8), 
1939–1960. https://doi.org/10.1007/s40279-022-01675-2 

Park, T. S., & Shin, M. J. (2023). Effectiveness of an Exercise Program for Older Adults Using an Augmented 
Reality Exercise Platform: A Pilot Study. Annals of geriatric medicine and research, 27(1), 73–79. 
https://doi.org/10.4235/agmr.23.0016 

Portegijs, E., Keskinen, K. E., Eronen, J., Saajanaho, M., Rantakokko, M., & Rantanen, T. (2020). Older Adults' 
Physical Activity and the Relevance of Distances to Neighborhood Destinations and Barriers to Outdoor 
Mobility. Frontiers in public health, 8, 335. https://doi.org/10.3389/fpubh.2020.00335 

Prince, S. A., Lang, J. J., Colley, R. C., Giangregorio, L. M., El-Kotob, R., Butler, G. P., & Roberts, K. C. 
(2023). Strength-training and balance activities in Canada: historical trends and current prevalence. 
Activités de musculation et d’amélioration de l’équilibre au Canada : historique des tendances et 
prévalence actuelle. Health promotion and chronic disease prevention in Canada : research, policy and 

practice, 43(5), 209–221. https://doi.org/10.24095/hpcdp.43.5.01 



SANNICANDRO ITALO 
--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
2320

Rantakokko, M., Mänty,M., Rantanen, T. (2013). Mobility Decline in Old Age, Exercise and Sport Sciences 

Reviews, 41(1):19-25 
Rantakokko, M., Iwarsson, S., Portegijs, E., Viljanen, A., & Rantanen, T. (2015). Associations between 

environmental characteristics and life-space mobility in community-dwelling older people. Journal of 

aging and health, 27(4), 606–621. https://doi.org/10.1177/0898264314555328 
Sala, G., Jopp, D., Gobet, F., Ogawa, M., Ishioka, Y., Masui, Y., Inagaki, H., Nakagawa, T., Yasumoto, S., 

Ishizaki, T., Arai, Y., Ikebe, K., Kamide, K., & Gondo, Y. (2019). The impact of leisure activities on 
older adults' cognitive function, physical function, and mental health. PloS one, 14(11), e0225006. 
https://doi.org/10.1371/journal.pone.0225006 

Sannicandro, I. (2021). Outdoor physical activities for people over 65 years old: an educational and social 
project, Journal of Physical Education and Sport, 21 (Supplement issue 1), 669 – 674 

Sannicandro, I., Colella, D., Rosa, R.A., & Manno, R. (2008). La modulazione del carico motorio in età 
avanzata: effetti di differenti protocolli di training sui valori di forza, flessibilità ed endurance. Med Sport, 
61(4), 443-454 

Sannicandro, I. (2017), Effects of strength and core stability training versus strength and aerobic training in 
subject aged over 65. Med Sport, 70(4), 410-418 

Sannicandro I., Cofano G., Rosa A.R., & Colella D. (2020a). The sedentary contrast strategies in the older 
people during the spread of Covid-19: the Italian experience, Sport Science 14, 60-64. 

Sannicandro I., Cofano G., & Rosa A.R. (2020b). Instability tools and reactive motor tasks: effects of 8 weeks 
training program on motor abilities in healthy women over 65 years old, Journal of Advances in Sports 

and Physical Education, 3, 94-100. 
Sargent-Cox, K. A., Anstey, K. J., & Luszcz, M. A. (2012). Change in health and self-perceptions of aging over 

16 years: The role of psychological resources. Health Psychology, 31, 423–432. doi:10.1037/a0027464 
Schehl, B., & Leukel, J. (2020). Associations between individual factors, environmental factors, and outdoor 

independence in older adults. European journal of ageing, 17(3), 291–298. 
https://doi.org/10.1007/s10433-020-00553-y 

Seematter-Bagnoud,L.,  Bize, R., Mettler, D., Büla, C., Santos-Eggimann, B. (2011). Promotion de l’activité 

physique. Projet Bonnes pratiques de promotion de la santé des personnes âgées. Promotion Santé Suisse 
Bureau de prevention des accidents, Berna 

Seematter-Bagnoud, L., Rochat S, Büla C. (2004). Les sujets actifs restent plus longtemps autonomes. Geriatrie 

Pratique, 3, 2–6 
Segar, M. L., Marques, M. M., Palmeira, A. L., & Okely, A. D. (2020). Everything counts in sending the right 

message: science-based messaging implications from the 2020 WHO guidelines on physical activity and 
sedentary behaviour. The international journal of behavioral nutrition and physical activity, 17(1), 135. 
https://doi.org/10.1186/s12966-020-01048-w 

Shumway-Cook, A., Patla, A. E., Stewart, A., Ferrucci, L., Ciol, M. A. & Guralnik, J. M. (2002). Environmental 
demands associated with community mobility in older adults with and without mobility disabilities. 
Physical Therapy, 82 (7), 670-681 

Spiteri, K., Broom, D., Bekhet, A. H., de Caro, J. X., Laventure, B., & Grafton, K. (2019). Barriers and 
Motivators of Physical Activity Participation in Middle-aged and Older-adults - A Systematic 
Review. Journal of aging and physical activity, 27(4), 929–944. https://doi.org/10.1123/japa.2018-0343 

Stasi, S., Tsekoura, M., Gliatis, J., & Sakellari, V. (2021). The Effects of a Home-Based Combined Motor 
Control and Ergonomic Program on Functional Ability and Fear of Falling: A Randomized Controlled 
Trial. Cureus, 13(9), e18330. https://doi.org/10.7759/cureus.18330 

Thøgersen-Ntoumani, C., Kritz, M., Grunseit, A., Chau, J., Ahmadi, M., Holtermann, A., Koster, A., Tudor-
Locke, C., Johnson, N., Sherrington, C., Paudel, S., Maher, C., & Stamatakis, E. (2023). Barriers and 
enablers of vigorous intermittent lifestyle physical activity (VILPA) in physically inactive adults: a focus 
group study. The international journal of behavioral nutrition and physical activity, 20(1), 78. 
https://doi.org/10.1186/s12966-023-01480-8 

Tirabassi, J., & Aerni, G. (2020). Shoulder Conditions: Glenohumeral Joint Osteoarthritis and Adhesive 
Capsulitis. FP essentials, 491, 17–21. 

Waller, M., Lissner, L., Hange, D., Sund, V., Blomstrand, A., & Björkelund, C. (2018). Socioeconomic 
disparities in physical activity among Swedish women and trends over time - the population study of 
women in Gothenburg. Scandinavian journal of primary health care, 36(4), 363–371. 
https://doi.org/10.1080/02813432.2018.1499599 

Warburton, D. E., & Bredin, S. S. (2016). Reflections on Physical Activity and Health: What Should We 
Recommend?. The Canadian journal of cardiology, 32(4), 495–504. 
https://doi.org/10.1016/j.cjca.2016.01.024 

Weber, M., Belala, N., Clemson, L., Boulton, E., Hawley-Hague, H., Becker, C., & Schwenk, M. (2018). 
Feasibility and Effectiveness of Intervention Programmes Integrating Functional Exercise into Daily Life 
of Older Adults: A Systematic Review. Gerontology, 64(2), 172–187. https://doi.org/10.1159/000479965  



SANNICANDRO ITALO 
--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
2321

Wiedenmann, T., Held, S., Rappelt, L., Grauduszus, M., Spickermann, S., & Donath, L. (2023). Exercise based 
reduction of falls in communitydwelling older adults: a network meta-analysis. European review of aging 

and physical activity : official journal of the European Group for Research into Elderly and Physical 

Activity, 20(1), 1. https://doi.org/10.1186/s11556-023-00311-w 
Yamashita, T., Bardo, A. R., & Liu, D. (2019). Experienced Subjective Well-Being During Physically Active 

and Passive Leisure Time Activities Among Adults Aged 65 Years and Older. The Gerontologist, 59(4), 
718–726. https://doi.org/10.1093/geront/gny106 

Yang, Y., Wang, K., Liu, H., Qu, J., Wang, Y., Chen, P., Zhang, T., & Luo, J. (2022). The impact of Otago 
exercise programme on the prevention of falls in older adult: A systematic review. Frontiers in public 

health, 10, 953593. https://doi.org/10.3389/fpubh.2022.953593 
Yoon, H. (2015). A systematic review of the research on older adults’ leisure and suggestions for future research. 

Korean J. Travel Leis. Res. 27, 169–186. 
Yoon, H., Lee, W. S., Kim, K. B., & Moon, J. (2020). Effects of Leisure Participation on Life Satisfaction in 

Older Korean Adults: A Panel Analysis. International journal of environmental research and public 

health, 17(12), 4402. https://doi.org/10.3390/ijerph17124402 
Zhao, X., Yu, J., & Liu, N. (2023). Relationship between specific leisure activities and successful aging among 

older adults. Journal of exercise science and fitness, 21(1), 111–118. 
https://doi.org/10.1016/j.jesf.2022.11.006 

 


