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Abstract: 

Aim. Falls are the second leading cause of accidental injury and deaths worldwide. Individuals aged 65 or above have the 
highest rates. Falls are preventable, but the consequences of falls can lead to injuries and may result in loss of independence. The 
present study aims to analyse the relationship between risk of falls, physical activity level (PA level) and physical fitness among 
elderly practitioners of physical exercise interventions. 

Basic procedures. The data were collected through a demographic questionnaire; history of falls; PA level and physical fit-
ness. Statistical analysis was performed using IBM® SPSS®, version 24.0 for Windows (p  0.05). 

Main findings. The study comprised 62 seniors taking part in physical exercise programmes from the community of Beja, 
Portugal (females n = 48; 77.4%), with the average age of 73.27 ± 5.45 years. 

Results. It was found that elderly people with lower levels of strength, balance and cardiorespiratory fitness are at a higher risk 
of falls  (p<0.05). There were no correlations between the risk of falls and the PA level. 

Conclusion. The results highlight the need for more specific research about strength and balance interventions in older adults 
reporting falls, in particular, the identification of intrinsic and extrinsic risk factors for their prevention.

Introduction

Nowadays, falls in the elderly are a determinant of 
scientific research, due to their multifactorial nature, im-
pact on health as well as length and cost of treatment. 
Research in this area is also needed to identify preven-
tive measures because falls represent a significant pub-
lic health problem [1,2]. Ranked as the second leading 
cause of accidental deaths in the world [3], epidemio-
logical data show that individuals aged 65 and above are 
those which have the highest number of fatal accidents 
[4], and the proportion of this population suffering, is 
estimated at 28-35% [5], increasing to 32-42% among 
people above the age of 70 [6,7]. These numbers are 

even more dramatic when adding to the evidence that af-
ter the first fall, the likelihood of falling again can increase 
two to three times in the same year [8]. The World Health 
Organization reveals that 20-30% of the demand for 
health care (hospitals and health centres) have their ori-
gin in injuries resulting from falls, which in more than half 
of these occurrences, lead to long-term hospitalization 
[2]. The average cost per episode of fall with injury in-
volving an individual above the age of 65 is estimated to 
be around 2,900 Euros [9]. If the falls and the severity of 
associated injuries increase with age, it is expected that 
the number of falls and associated injuries will increase 
in coming years among elderly persons. Thus, fall pre-
vention becomes a parallel challenge to promote healthy 
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ageing, especially in countries that score a higher growth 
of the elderly population and where this problem may 
become endemic [2]. 

Currently, identification of fall risk factors has become 
a priority [10,11] due to the etiology of falls resulting 
from ageing and deteriorating health conditions, affect-
ing everyday functionality [12]. Falls are of multifacto-
rial etiology resulting from relationships with various risk 
factors [13,14]. Rubenstein and Josephson [15] define 
“a feature or situation found more often among individu-
als who subsequently experience an adverse event than 
in individuals who do not experience the same event” 
as a risk factor. These features involve extrinsic factors 
[16], which are related to environmental factors such as 
poor lighting, slippery, uneven and bumpy surfaces, car-
pets, high or narrow steps, obstacles, lack of handrails in 
hallways and bathtubs, chairs/beds. On the other hand, 
we may find intrinsic factors concerning the character-
istics of each individual resulting from bio-psychological 
changes, related to age, strength and mobility changes, 
acute or chronic diseases, medication, etc. [17,18].

Developing skills that allow the elderly to maintain 
adequate fitness and efficacy are the key to maintain-
ing their quality of life and independence [19-21]. Thus, 
functional ability, which includes the muscle force 
components, flexibility, aerobic capacity, motor speed/
dynamic balance and body mass index, is defined as 
the physiological ability to perform normal daily activi-
ties safely and independently without excessive fatigue 
[22,23]. Maintaining balance is a decisive capacity for 
the development of activities of daily living and conse-
quently, the quality of life of older people through the 
prevention of falls [24]. Balance plays as an essential 
role in tasks such as moving from sitting to standing 
position, standing, walking, performing many day-to-
day activities, maintaining independence and reacting to 
external disturbances, [25]. Since some studies apply 
this differentiation, it should be noted that the ability to 
maintain balance is systematized in static and dynamic 
balance, and the same, decline with age and disease, 
but improve with exercise [26]. In several investigations, 
it has been shown that exercise can help older people to 
remain as independent as possible [20,27,28]. Balance 
being the coordinative capacity of sensory and motor 
mechanisms, showing a reduction in the number of falls, 
the risk of falls and fear of falling [29–32]. Maintaining 
the same tone, in several systematic reviews, it has been 
shown that exercise programmes reduce the rate of falls 
by 23%, as well as the number of falls per person [33,34] 
and the risk of falls, the proportion of people with one or 
more falls [33]. The present study aims to analyse the 
relationships between risk of falls, physical activity level 
(PA level) and physical fitness among elderly practitio-
ners of physical exercise interventions.

Materials and methods

This was a cross-sectional study. A total of 62 par-
ticipants of both genders (aged between 65 and 84) were 
enrolled in the Up Again Senior, an exercise programmee 
for the community of Beja, Baixo Alentejo (Portugal), 
aged 65 and above. The ages of the subjects ranged be-
tween 65 and 84 years (M = 73.27, SD = 5.45) and 
22.6% comprised men (n = 14)  while 77.4% totalled 
women (n = 48). Most of the participants were married 
(58.1%) and had academic qualifications corresponding 
to basic education (83.9%).

Instruments

Sociodemographic
The sociodemographic questionnaire describe the vari-
ables: “age”, “sex”, “marital status”, “qualifications” and 
“history of falls.” The latter was achieved by addressing 
the following questions: “Have you fallen within the last 
year?”, “How many falls have you suffered in the last 
year?” and “Did the last fall result in injury?”.

Risk of falls
To determine the risk of falls,the Fullerton Advanced 
Balance - FAB battery was used. Measurements were 
based on performance, the multiple dimensions of bal-
ance in static and dynamic balance activities developed 
for independent seniors [35,36]. The battery consists of 
10 tests which use an ordinal five-point scale (0 to 4), 
the maximum possible score equalling 40 points. The 
same exam is composed of 10 individual tests: remain 
standing, eyes closed and feet together; reaching an ob-
ject in the frontal plane; covering a circular path of 360˚ 
with support; stepping over a 15-cm step; performe 10 
steps in a straight line; maintaining balance with sup-
port; keeping eyes closed and feet together on a foam 
surface; jumping on both feet; marching with simultane-
ous rotation of the head and control of postural reaction. 
A total score equal to or less than 25 predicts a fall risk, 
with a sensitivity and specificity of 74.6% and 52.6%, 
respectively [37]. 

PA level
PA level was assessed using the International Physical 
Activity Questionnaire (IPAQ-E), composed of 7 ques-
tions that evaluate the weekly frequency and duration in 
minutes per day of PA practice and determine the level of 
intensity (light, moderate, vigorous) as well as the time 
spent sitting [38]. 

The results of analysis and processing were obtained 
using the “Guidelines for data processing and analysis 
of the International Physical Activity Questionnaire”. The 
score was based on continuous indicators for each type 
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Female

(N = 48)
Male

(N = 14)
Total

Age, mean (SD) years 73.35 ± 5.25 73.00 ± 6.30 73.27 ± 5:45 

Age classes, n (%) 48 (77.4) 14 (22.6) 62 (100)

65-69 years 11 (22.9) 4 (28.6) 15 (24.2)

70-74 years 16 (33.3) 5 (35.7) 21 (33.9)

75-79 years 14 (29.2) 3 (21.4) 17 (27.4)

80-84 years 7 (14.6) 2 (14.3) 9 (14.5)

Marital status, n (%)

Single 4 (8.3) - 4 (6.5)

Married 26 (54.2) 10 (71.4) 36 (58.1)

Divorced 2 (4.2) 1 (7.1) 3 (4.8)

Widowed 16 (33.3) 3 (21.4) 19 (30.6)

Education, n (%)

1st Cycle Basic Education 36 (75) 8 (57.1) 44 (71.0)

2nd Cycle Basic Education 2 (4.2) - 2 (3.2)

3rd Cycle Basic Education 3 (6.3) 3 (21.4) 6 (9.7)

High school 2 (4.2) 3 (21.4) 5 (8)

University education 2 (4.2) 2 (14.3) 2 (3.2)

No education level 3 (6.3) - 3 (4.8)

BMI, n (%)

Normal 14 (29.2) 5 (35.7) 19 (30.6)

Overweight 19 (39.6) 6 (42.9) 25 (40.3)

Obese 15 (31.3) 3 (21.4) 18 (29)

Medication, n (%) yes 45 (93.8) 13 (92.9) 58 (93.5)

History of falls, n (%)

Fall occurrence yes 17 (35.4) 3 (21.4) 20 (32.3)

Number of falls

1 xs 13 (76.5) 1 (33.3) 14 (70)

2 to 3 xs 1 (5.9) - 1 (5)

+ 3 xs 3 (17.6) 2 (66.7) 5 (25)

Injury associated with falling yes 7 (41.2) - 7 (35)

Table 1. Social and demographic characteristic of the sample (n = 62)

of activity by weighing average energy expenditure al-
located to each activity, and the respective minutes per-
formed weekly. PA level was expressed by the intensity 
levels via the estimation METS/min per week. The Por-
tuguese short form of the test presents good reliability 
levels (0.69 and 0.99) and validity [39,40].

Data collection was carried out in January 2019, by 
previously trained sports coaches, responsible for coor-
dination and the whole  exercise programme. 

Physical fitness
• To evaluate physical fitness, the authors used the 

Fullerton Functional Fitness Test battery. It aims to 
determine the functional fitness in day-to-day activi-

ties. It is safe and easy to perform and did not cause 
excessive exhaustion [35,41]. The battery consists 
of 8 tests, evaluating the physical condition of com-
ponents related to the strength and endurance of up-
per and lower body, flexibility of the lower limbs and 
shoulder, agility/dynamic balance, aerobic fitness 
and body composition (body mass index - BMI).
Data analysis involved descriptive statistics (abso-

lute frequencies, respective averages and standard de-
viations) and inferential statistics. To verify normality of 
the data, the Kolmogorov-Smirnoff test was performed, 
while homogeneity of variance was assessed using Lev-
ene’s test. For parametric measures, the Student’s t-test 
for independent samples was used (ratio between the 
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risk of falls and physical fitness components), while for 
non-parametric measures, the Kruskal-Wallis test ap-
plied (examining the relationship between the risk of falls 
and PA level). As a reference to accept or reject the null 
hypothesis, the authors assumed the level of statistical 
significance level of p<0.05. Statistical analyses were 
performed with the IBM SPSS (Statistical Package for 
Social Sciences) version 24.0 for Windows.

Results

Risk of falls and PA Level
It was found that there are no significant differences be-
tween the risk of falls and PA level (p> 0.05). Half of 
the sample was characterised by moderate PA level (see 
Table 2), but, 45.2% demonstrated lower levels of physi-
cal activity.

Risk of falls and physical fitness 
There was a significant correlation between the risk of 
falls and physical fitness (Tab. 3). The results show that 
the risk of falls is related to the power capacity of the 
upper and lower limbs, dynamic balance and cardiore-
spiratory fitness (p<0.05).

Conclusions

The authors of this work aimed to analyse the rela-
tionship between risk of falls, physical activity level (PA 
level) and physical fitness among elderly practitioners of 
physical exercise interventions. It was possible to verify 
that those with no risk of falls are characterised by bet-
ter physical fitness. Emphasizing the positive associa-
tion between strength (upper and lower body), agility/
dynamic balance and cardiorespiratory fitness with the 
risk of falls, these results are corroborated with previous 
studies [42-45]. Muscle strength appears to be a key 
component for maintaining autonomy and prevention 
of diseases, solving problems associated with loss of 
muscle mass, such as sarcopenia, frailty and chronic 
rates [42,46,47]. Balance is associated with increased 
morbidity and loss of autonomy activities of daily living 
[24,48], and aerobic endurance is assumed as one of 
the variables with greater importance in reducing the risk 
of mortality from all causes and particularly, from car-
diovascular diseases [21]. 

The authors found no relationships between the risk 
of falls and PA level. These results are in agreement with 
literature reviews in which no significant differences be-

 Fall risk PA light PA moderate PA vigorous P

Risk of falls 7 (11.3%) 3 (4.8%) -

.080No risk of falls 21 (33.9%) 28 (45.2%) 3 (4.8%)

Total 28 (45.2%) 31 (50%) 3 (4.8%)

Table 2. The relationship between the risk of falls and PA level (n = 62)

 Variables Fall risk Average Standard deviation r

Strength (LB) a) RF 15:50 3:50
0279 *

nRF 20:37 6.62

Strength (UP) b) RF 20:50 4:38
0259 *

nRF 23:33 3.86

Flexibility (LB) RF 1:20 3:46
0009

nRF 1:41 9:33

Flexibility (UB) RFc -8.40 8:46
0025

nRF -7.75 9.81

Dynamic balance RF 7.66 2:13
-0472 **

nRF 5.81 1:08

Cardiorespiratory fitness RF 440.10 64.83
0013 *

nRF 558.19 142.84

Table 3. Correlation between risk of falls and physical fitness components: strength, flexibility, dynamic balance and cardiorespiratory 
fitness (n = 62)

Note. a) (lower body); b) (upper body) c) RF: with risk of fall  d) nRF: no risk of fall.

* P <.05; ** p <.001.
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tween the reduced risk of falls and fall rate by increasing 
the physical intensity levels were found [49]. However, 
approaches to the implementation of community pro-
grammes appear to be beneficial for increased function-
ality, level of health and quality of life [27,50]. 

Fall prevention should focus on screening, evaluat-
ing and monitoring risks and a personalised intervention, 
adjusted to the identified risk factors. In line with these 
findings, exercise programmes focused on strength, bal-
ance and cardiorespiratory fitness must be tailored to 
patients’ needs. Evidence shows that the physical exer-
cise interventions included in the Up Again Senior project 

promote positive results among physical fitness compo-
nents and fall prevention, but it is crucial to undertake  
studies determining the minimum amount of PA level to 
prevent falls. 

Acknowledgements

This work has been supported by the project Pro-
grama Nacional do Desporto para Todos (PNDpT), 
Instituto Português do Desporto e Juventude (IPDJ), 
(Contrato-Programa de Desenvolvimento Desportivo No. 
CP/695/DDT/2019).

References: 

 [1] Tood C, Skelton D: What are the main risk factors for falls among older people and what are the most effective interventions 
to prevent these falls? Copenhaga: WHO; 2004. 

 [2] WHO. Global Report on Falls Prevention in Older Age. Community Health (Bristol) [Internet]. 2007 [Cited: 20-03-2019];53. 
Available from: http://www.who.int/ageing/publications/Falls_prevention7March.pdf

 [3] Rubenstein L: Falls in older people: epidemiology, risk factors and strategies for prevention. Age Ageing. 2006;37(2):37–41. 
 [4] Brenton-Rule A, Dalbeth N, Bassett S, Menz HB, Rome K: The incidence and risk factors for falls in adults with rheumatoid 

arthritis: a systematic review. Semin Arthritis Rheum. 2015;44(4):389–98. 
 [5] Blake AJ, Morgan K, Bendall MJ, Dallosso H, Ebrahim S: Arie TH, et al: Falls by elderly people at home: prevalence and as-

sociated factors. Age Ageing. 1988;17(6):365–72. 
 [6] Tinetti M, Speechley M, Ginter S: Risk factors for falls among elderly persons living in the community. N Engl J Med. 

1988;319:1701–7. 
 [7] Downton J, Andrews K: Prevalence, characteristics and factors associated with falls among the elderly living at home. Aging 

(Albany NY). 1991;3(3):219–28. 
 [8] O’Loughlin J, Robitaille Y, Boivin J: Suissa S. Incidence of and risk factors for falls and injurious falls among the community-

dwelling elderly. Am J Epidemiol. 1993;137:342–54. 
 [9] Ministério da Saúde. Plano Nacional para a Segurança dos Doentes 2015-2020 [Internet]. 2015 [cited:20-03-2019]. Avail-

able from: https://dre.pt/application/file/66457154.
[10] Deschamps T, Le Goff C, Berrut G, Cornu C, Mignardot J: A decision model to predict the risk of the first fall onset. Exp 

Gerontol. 2016;81:51–5. 
[11] Ambrose A, Paul G, Hausdorff J: Risk factors for falls among older adults: a review of the literature. Maturitas. 

2013;75:51–61. 
[12] Kenny R, Rubenstein L, Tinetti M, Brewer K, Cameron K, Capezuti E, et al.: Summary of the Updated American Geriatrics 

Society/British Geriatrics Society clinical practice guideline for prevention of falls in older persons. J Am Geriatr Soc. 
2011;59(1):148–59. 

[13] Deandrea S, Lucenteforte E, Bravi F, Foschi R, La Vecchia C, Negri E: Risk Factors for Falls in Community-dwelling Older 
People. Epidemiology [Internet]. 2010 [cited: 20-03-2019] 21(5):658–68. Available from: http://content.wkhealth.com/link-
back/openurl?sid=WKPTLP:landingpage&an=00001648-201009000-00020.

[14] Delbaere K, Close JCTT, Heim JJ, Sachdev PS, Brodaty H, Slavin MJ, et al.: A multifactorial approach to understanding fall 
risk in older people. J Am Geriatr Soc. 2010;58(9):1679–85. 

[15] Rubenstein L, Josephson K: The epidemiology of falls and syncope. Clin Geriatr Med. 2002;18(2):141–58. 
[16] Axer H, Axer M, Sauer H, Witte O, Hagemann G: Falls and gait disorders in geriatric neurology. Clin Neurol Neurosurg. 

2010;112:265–74. 
[17] Sartini M, Cristina M, Spagnolo A, Cremonesi P, Costaguta C, Monacelli F, et al.: The epidemiology of domestic injurious falls 

in a community dwelling elderly population: an outgrowing economic burden. Eur J Public Health. 2010;604–6. 
[18] Pollock RD, Martin FC, Newham DJ: Whole-body vibration in addition to strength and balance exercise for falls-related 

functional mobility of frail older adults: a single-blind randomized controlled trial. Clin Rehabil. 2012;26(10):915–23. 
[19] Rikli R, Jones C: Development and validation of criterion-referenced clinically relevant fitness standards for maintaining 

physical independence in later years. Gerontologist. 2013;53(2):255–67. 

Institutional Review Board Statement: The study was conducted in accordance with the Declaration of Helsinki, 
and approved by the Institutional Ethics Committee



 Vânia Brandão Loureiro, Margarida Boteta Gomes, Joanna Gradek

18 Antropomotoryka

[20] Blain H, Carriere I, Sourial N, Berard C, Favier F, Colvez A, et al: Balance and walking speed predict subsequent 8-year 
mortality independently of current and intermediate events in well-functioning women aged 75 years and older. J Nutr Heal 
aging. 2010 Jul;14(7):595–600. 

[21] Kodama S, Saito K, Tanaka S, Maki M, Yachi Y, Asumi M, et al: Cardiorespiratory fitness as a quantitative predictor of all-
cause mortality and cardiovascular events in healthy men and women: a meta-analysis. JAMA. 2009;301(19):2024–35. 

[22] Rikli RE, Jones CJ: Development and validation of a funcional fitness test for comunity-residing older adults. J Aging Phys 
Act. 1999;72(2):129–61. 

[23] Riebe, Deborah; Ehrman, Jonathan K.; Liguori, Gary; Magal M: ACSM’s Guidelines for Exercise Testing and Prescription. 
Philadelphia [etc.]: Wolters Kluwer, cop. 2018

[24] Gschwind YJ, Kressig RW, Lacroix A, Muehlbauer T, Pfenninger B, Granacher U: A best practice fall prevention exercise 
program to improve balance, strength / power, and psychosocial health in older adults: study protocol for a randomized 
controlled trial. BMC Geriatr. 2013 Oct;13:105. 

[25] Treacy D, Schurr K, Lloyd B, Sherrington C: Additional standing balance circuit classes during inpatient rehabilitation im-
proved balance outcomes: an assessor-blinded randomised controlled trial. Age Ageing. 2015;44(4):580–6. 

[26] Barreto PD, Rolland Y, Vellas B, Maltais M: Association of Long-term Exercise Training With Risk of Falls, Fractures, Hospi-
talizations, and Mortality in Older Adults A Systematic Review and Meta-analysis. JAMA Intern Med. 2019;179(3):394–405. 

[27] Blewitt CL, Chockalingam N: The role of “non-traditional” physical activities in improving balance in older adults: A review. 
J Hum Sport Exerc. 2017;12(2). 

[28] Gillespie LD, Robertson MC, Gillespie WJ, Sherrington C, Gates S, Clemson LM, et al: Interventions for preventing falls in 
older people living in the community. Cochrane Database Syst Rev [Internet]. 2012 [cited: 20-03-2019];9(9):1–416. Avail-
able from: http://www.ncbi.nlm.nih.gov/pubmed/22972103.

[29] Maughan KK, Lowry KA, Franke WD, Smiley-Oyen AL: The dose-response relationship of balance training in physically ac-
tive older adults. J Aging Phys Act. 2012;20(4):442–55. 

[30] Schoene D, Valenzuela T, Lord SR, de Bruin ED: The effect of interactive cognitive-motor training in reducing fall risk in older 
people: a systematic review. BMC Geriatr. 2014;14(107) 

[31] Sherrington C, Tiedemann A, Fairhall N, Close JCT, Lord SR: Exercise to prevent falls in older adults : an updated meta-
analysis and best practice recommendations. 2011;22:78–83. 

[32] Sherrington C, Nj F, Gk W, Tiedemann A, Za M, Howard K, et al: Exercise for preventing falls in older people living in 
the community (Review). Cochrane Database Syst Rev. [cited: 20-12-2019] 2019;(1);  https://bjsm.bmj.com/content/ear-
ly/2019/12/02/bjsports-2019-101512.full

[33] Rose DJ: The role of exercise in preventing falls among older adults. ACSMs Health Fit J. 2015;19(3):23–9. 
[34] Rikli R, Jones C: Development and validation of a functional fitness test for community-residing older adults. J Aging Phys 

Act. 1999;7(2):129–61. 
[35] Rose D, Lucchese N, Wiersma L: Development of a multidimensional balance scale for use with functionally independent 

older adults. Arch Phys Med Rehabil. 2006;87(11):1478–85. 
[36] Hernandez D, Rose D: Predicting which older adults will or will not fall using the Fullerton Advanced Balance scale. Arch 

Phys Med Rehabil. 2008;89(12):2309–15. 
[37] Hurtig-Wennlf A, Hagstrmer M, Olsson LA: The International Physical Activity Questionnaire modified for the elderly: Aspects 

of validity and feasibility. Public Health Nutr. 2010;13(11):1847–54. 
[38] Craig C, Marshall A, Sjostrom M, Bauman A, Booth M, Ainsworth B, et al: International Physical Activity Questionnaire : 

12-Country Reliability and Validity. Med Sci Sport Exerc. 2003;35(8):1381–95. 
[39] Lee P, Macfarlane D, Lam T, Stewart S: Validity of the international physical activity questionnaire short form (IPAQ-SF): 

A systematic review. Int J Behav Nutr Phys Act. [cited: 20-03-2019]; 2011; https://pubmed.ncbi.nlm.nih.gov/22018588/
[40] Rikli R, Jones S: Functional fitness normative scores for community residing older adults, ages 60-94. J Aging Phys Act. 

1999;7:162–81. 
[41] Toraman A, Yıldırım Ü: The falling risk and physical fitness in older people. Arch Gerontol Geriatr. 2010;51(2):222–6. 
[42] Siegrist M, Freiberger E, Geilhof B, Salb J, Hentschke C, Landendoerfer P, et al.: Fall Prevention in a Primary Care Setting 

The Effects of a Targeted Complex Exercise Intervention in a Cluster Randomized Trial. Dtsch Arztebl Int. 2016;113(21): 
365-372. 

[43] Perula LA, Varas-Fabra F, Rodriguez V, Ruiz-Moral R, Fernandez JA, Gonzalez J, et al: Effectiveness of a multifactorial inter-
vention program to reduce falls incidence  among community-living older adults: a randomized controlled trial. Arch Phys 
Med Rehabil. 2012 Oct;93(10):1677–84. 

[44] Lima GA, Vilaca KHC, Lima NKC, Moriguti JC, Ferriolli E: Balance and aerobic capacity of independent elderly: a longitudinal 
cohort study. Rev Bras Fisioter. 2011;15(4):272–7. 

[45] Hairi N, Cumming RG, Naganathan V, D.J. H, Le Couteur DG, Creasey H, et al: Loss of muscle strength, mass (sarcopenia), 
and quality (specific force) and its relationship with functional limitation and physical disability: the Concord Health and 
Ageing in Men Project. J Am Geriatr Soc. 2010;58:2055–62. 

[46] Volaklis KA, Halle M, Meisinger C: Muscular strength as a strong predictor of mortality: A narrative review. J Intern Med. 
2015;26(5). 



Physical fitness, balance and falls...i

19Journal of Kinesiology and Exercise Sciences

[47] Kim JY, Park SD, Song HS: The effects of complex exercise program with visual block on the walking and balance abilities 
of elderly people. J Phys Ther Sci. 2014;26:2007–9. 

[48] Lee H-C, Chang K-C, Tsauo J-Y, Hung J-W, Huang Y-C, Lin S-I, et al: Effects of a Multifactorial Fall Prevention Program 
on Fall Incidence and Physical Function in Community-Dwelling Older Adults With Risk of Falls. Arch Phys Med Rehabil. 
2013;94(4):606–15. 

[49] Worth F, Vaghetti C, Roesler H, Andrade A, Taylor KS, Zoltan TB, et al: Effects of Physical Activity Governmental Programs on 
Health Status in Independent Older Adults: A Systematic Review. Int J Sport Nutr Exerc Metab [Internet]. 2018 [cited: 20-03-
2019];26(1):1–44. Available from: http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Effects+of+exerci
se-induced+dehydration+on+cognitive+ability+,+muscular+endurance+and+surfing+performance#0%5Cnhttp://
journals.lww.com/nsca-jscr/Abstract/2010/10000/Performance_Differences_Betw.

[50] Vries NM De, Ravensberg CD Van, Hobbelen JSM, Rikkert MGMO, Staal JB, Sanden MWGN Der: Effects of physical exer-
cise therapy on mobility, physical functioning , physical activity and quality of life in community-dwelling older adults with 
impaired mobility, physical disability and / or multi-morbidity : A meta-analysis. Ageing Res Rev [Internet]. 2012 [cited: 
20-03-2019];11(1):136–49. Available from: http://dx.doi.org/10.1016/j.arr.2011.11.002.

  

Author for correspondence:

Vânia Azevedo Ferreira Brandão Loureiro
E-mail: vloureiro@ipbeja.pt 
ORCID: 0000-0003-2458-3004
Margarida Isabel Boteta Gomes
ORCID: 0000-0002-7889-5735
Joanna Gradek 
ORCID: 0000-0003-4429-1527




