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AN OVERVIEW OF FALL RISK FACTORS, 
ASSESSMENT MEASURES AND  

INTERVENTIONS IN OLDER ADULTS
Visão geral dos fatores de risco para quedas, medidas  

de avaliação e intervenção na população de idosos
Marcelo de Maio Nascimentoa 
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O objetivo deste estudo foi apresentar os principais fatores responsáveis por quedas em idosos, medidas para avaliar seu risco, 
bem como o conjunto de estratégias utilizadas para prevenir o caso. Trata-se de um estudo qualitativo desenvolvido com base 
na literatura nacional e internacional de gerontologia. Foram criados dois modelos, que mostram os principais fatores de risco 
para quedas, também as medidas comumente aplicadas à avaliação e prevenção de quedas. Em termos de procedimentos 
de intervenção, cinco tipos foram identificados: educacional, físico, cognitivo, exergames e programas baseados em exercícios. 
Concluiu-se que a identificação precoce do risco de quedas é importante. As metodologias de intervenção mais adequadas 
para a prevenção de quedas em idosos consistem no treinamento físico periódico de dupla e multitarefa, seguido de medidas 
educativas. Além disso, programas baseados em exercícios e exergames são eficazes à prevenção de quedas, especialmente 
nas residências dos idosos.
PALAVRAS-CHAVE: envelhecimento; fatores de risco; saúde do idoso; estratégias.
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The objective of this study was to present the main factors responsible for falls in older adults, measures for assessing risk, and 
prevention strategies. This is a qualitative study, developed from the international and national gerontology literature. Two models 
were created, one including the main fall risk factors and another including common assessment and prevention measures. 
Five types of intervention procedures were identified: educational, physical, cognitive, exergames and exercise programs. It was 
concluded that early identification of fall risk is important. The most appropriate intervention methodologies for preventing 
falls in the elderly include periodic dual and multi-task physical training followed by educational measures. In addition, exercise 
programs and exergames are effective in preventing falls, especially in congregate housing.
KEYWORDS: aging; risk factors; health of the elderly; strategies.
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INTRODUCTION 
Falls are the leading cause of injury-related death in people 

aged 65 and over.1 The data are alarming: each year, one in three 
individuals over 65 is a victim of falling, and this figure worsens 
with advancing age. Studies have shown that older adults aged 
75 or older are four times more likely to fall.2,3 This indicates 
that care measures and fall prevention studies must be devel-
oped with older adults. Falls are considered a multifactorial 
event, caused by extrinsic and intrinsic factors. According to 
the Brazilian Society of Geriatrics and Gerontology, falls have 
their own etiology, which makes them preventable.4

Systematic reviews5,6 and meta-analyses7,8 have shown 
that most falls can be attributed to the physiological changes 
inherent in human aging, indicating that 72% of falls could 
be anticipated. This means that falls can be predicted through 
clinical assessment, since cognitive and motor performance 
deficits significantly increase fall risk.9 According to the lit-
erature, 8% of fall events cannot be predicted and are classi-
fied as accidental, being the result of environmental hazards.5 

In identifying fall risk, the type of event must be differ-
entiated, since this will affect the type of strategy necessary 
to avoid future accidents. Falls also have a financial impact 
on public and private health systems.1-3 Barros et al.10 sur-
veyed data on hospitalizations of older Brazilians due to falls 
between 2005 and 2010, finding 399,681 cases, which cost 
a total of US$ 464,874,275.91.

Thus, to deepen current understanding of falls and older 
adults, the present study aims to present, based on the lit-
erature, the main factors responsible for falls among older 
adults, as well as means of assessing fall risk and fall pre-
vention strategies.

STRATEGIES TO PREVENT FALLS
Before choosing a fall prevention strategy, the geron-

tology literature recommends identifying and quantify-
ing fall risk factors.1-4 This allows an individual’s fall risk 
to be classified and his or her deficits (cognitive or motor) to 
be identified.11 For the second step, it is advisable to deter-
mine the preventive action, which can be applied on an 
individual or group level as a single activity or a combi-
nation of strategies. It is important to point out that the 
choice of procedure also depends on the professional and 
material resources available.12,13 

Based on the literature, Figure 1 shows the main fall risks 
in the elderly population, the most recommended assessment 
types (motor performance, cognitive and psychosocial aspects) 
and the most commonly applied intervention strategies.14-16

The main factor in reducing the rate of fall events is 
the efficacy of the procedures used to identify intrinsic and 
extrinsic risk factors.9 Furthermore, since falls are multifac-
torial events, the specialized literature suggests developing 

Figure 1 Model for the identification and prevention of falls.
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procedures that associate professionals and instruments from 
different fields.15 Through exchanging information and meth-
odological procedures, preventive and intervention actions 
can be improved.

Thus, multifactorial assessment is recommended 
(Figure 1).17 Studies suggest using gerontology tests and 
protocols to identify motor, functional, cognitive and psy-
chosocial deficits, which can be classified as follows:

• assessment of the sensory condition of the visual, 
vestibular and proprioceptive systems, which are 
responsible for the regulation of static and dynamic 
balance control;18

• assessment of gait pattern: the speed, length and 
cadence of strides;19

• assessment of lower limb strength and stretching ability;17

• assessment of cognitive performance: executive func-
tion, attention, and memory;20

• assessment of psychosocial factors: perceived quality 
of life, depression, dementia, insomnia, fear of falls 
and confidence about balance.21

FALL INTERVENTION STRATEGIES
Figure 2 presents five types of intervention used to pre-

vent falls among older adults: educational, physical, cognitive, 

exercise programs and exergames. These types can be imple-
mented separately or in combination.

EDUCATION
Educational interventions about fall risk in the elderly 

population can include the distribution of leaflets, book-
lets, posters, workshops, home visits, environmental 
modifications, telephone calls and medication review, all 
geared toward individual counseling. Educational strat-
egies combining public health policies and interventions 
are carried out in private residences, rest homes and fall 
prevention programs in Universities of the Third Age.13 
These activities seek to inform the elderly about the rela-
tionship between physical, functional, and cognitive factors 
and falls. Educational actions also strengthen a person’s 
understanding of his or her deficits and abilities, contrib-
uting to increased confidence.1-3

In a systematic review study by Balzer et al.,22 six of the 
184 analyzed articles reported that educational measures (i.e., 
a standardized examination of the home environment fol-
lowed by recommended changes) had significant effects on 
fall risk. Educational strategies have been effective in treat-
ing groups of older adults with high functional vulnerabil-
ity, such as people over 85 years old who spend long hours 

Figure 2 Set of activities developed in interventions to prevent falls.
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at home. According to Chehuen Neto et al.,23 in addition 
to the extrinsic and intrinsic factors of falls in older adults, 
the targeted individuals’ perception level about the subject 
is fundamental for the effectiveness of prevention strategies. 
This means that older adults must consider the danger of 
falling as well as the consequences of a fall.

Balzer et al.22 also highlighted the effectiveness of edu-
cational strategies based on the principle of self-efficacy. 
This methodology seeks to improve older adults’ ability to 
deal with the transformations involved in the aging pro-
cess. However, it is known that educational programs alone 
are insufficient to combat all risk factors, especially those 
responsible for physical decline, which can only be achieved 
by regular exercise.20 Thus, educational actions and physical 
interventions are often associated.21,22

COGNITIVE
Aging results in gradual changes in an individual’s 

cognitive ability. The prevalence of cognitive complaints 
among older adults is estimated at between 11 and 56%.24 
Early treatment of cognitive deficit is indicated upon the 
first self-reported cognitive complaints by an older adult. 
The evaluation and intervention procedures include dif-
ferent neurological processes, such as attention, memory, 
perception and executive function. Systematic reviews and 
meta-analyses have shown cognitive training has signif-
icant effects on executive function, memory, overall cog-
nitive function, and subjectivity.8,19,25 Cognitive deficit 
can be identified by low scores on the Mini-Mental State 
Examination, the Trail Making Test, verbal fluency, the 
Stroop Color-Word Test, the Clock Test, Monte Carlo 
analysis, etc. 

Figure 2 presents a set of deficits typical of human aging, 
which fall prevention programs can improve. Many of these 
actions can be associated with gait (dual task). In fall preven-
tion, rigorously developed randomized controlled trials have 
suggested an association between exercise programs based on 
aerobic, balance and strength training with cognitive train-
ing tasks (Multiple Tasks).20,26 The advantage is the breadth 
of training, which is more effective in preventing falls than 
strategies focused on a single task/strategy.

EXERGAMES
Exergames use computer technology to train the phys-

ical and cognitive capacity of older adults.27 These are usu-
ally video games that involve body movement, which is 
detected in real time by sensors, by means of which 

individuals receive feedback on their motor and cogni-
tive performance. The methodology utilizes effective 3D 
gaming features to stimulate motor and neurocognitive 
abilities. This method’s advantage is that participants 
are not required to go to rehabilitation or sports centers, 
since training can be done at home in front of the com-
puter or television.

Exergames have attracted interest in different health areas, 
such as physical therapy, medicine and physical education, 
and are increasingly incorporated into strategies for the pre-
vention and rehabilitation of cognitive and motor deficits. 
Exergames are a great pedagogical tool because they are a 
playful and attractive combination of exercise and games. 
Studies have reported that exergames help develop muscle 
strength, improve postural control in the orthostatic posi-
tion, facilitate body weight displacement and improve reac-
tion time in different directions.6,28 

Another advantage of digital methodologies is the pos-
sibility of including vulnerable groups with special needs.28 
In general, older adults with mobility problems or neuro-
logical diseases remain inactive for long periods of time. 
Through interactive games and video games it is possible to 
motivate these individuals to think and move.

EXERCISE PROGRAMS 
Exercise programs for older adults have been used for 

decades in Australia, the US, the UK and countries in the 
European Community. Including sets of exercises that can 
be performed at home or in groups, these programs combine 
systematic planning with educational sessions, increasing 
awareness of fall risks and safety measures. One example is 
the Otago Exercise Program,15 which is an individual home 
exercise program.

The activities associate ankle weight exercises for 
strengthening the lower limbs, balancing exercises of 
moderate intensity and a walking plan. They also include 
periodic home visits by an instructor to supervise the exe-
cution and progress of the procedures. A meta-analysis 
involving 1503 participants (81.6 ± 3.9 years) verified the 
efficacy of Otago Exercise Program after 12 months of 
participation. The results included a significant reduction 
in fall events (incidence rate = 0.68, 95%CI 0.56–0.79), 
as well as a reduction in the risk of death for participants 
over 80 years of age and a low dropout (rate of risk rate = 
0.45, 95%CI 0.25–0.80).15

Another program is the Prevention of Fall Injury Trial, 
which was developed in the UK by the National Health 
Service.29 This trial is described as a multifactorial fall 
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prevention assessment with an intervention strategy that 
involves a number of exercises. Thus, the method can be 
used to treat a wide range of fall risk factors. The activities 
are taught by properly trained physical therapists or exer-
cise instructors. The training consists of individually pre-
scribed progressive exercises that can be administered at 
home or in a group setting: 5 warm-up exercises, 5 strength 
exercises, with or without ankle weights, and 12 balancing 
exercises. The exercises are to be performed for 6 months, 
with a minimum of three home visits or telephone contacts.

Another elderly fall prevention program involving 
in-home exercise is iStoppFalls. This program combines 
the following technical components: a set-top box with a 
controller, the Microsoft Kinect motion detection system, 
a mini-PC (exergame), a Senior Mobility Monitor for 
mobility tracking, voice and gesture control, a tablet PC as 
an alternative input and output device for the iTV system, 
and a TV with the iTV system. A multicenter randomized 
controlled trial conducted in Germany, Spain and Australia 
(n = 153; 74.7 ± 6.3 years) showed significant fall preven-
tion results for the iStoppFalls group.30 The experimental 
group underwent a 16-week program involving two weekly 
exergames sessions (120 min), combined with balance and 
strength exercises, while the control group was involved 
in no exercise intervention. Participants from both groups 
received a booklet containing guidelines on fall prevention 
and healthy lifestyles.

PHYSICAL EXERCISE
Physical exercise is a fall prevention alternative that 

improves the health and quality of life of older adults, is 
low cost and has been proven effective. When performed in 
a regular and planned way, exercise can significantly reduce 
fall rates.12,25,31 A systematic review of 174 studies whose 
meta-analysis included 23 studies with a total of 114 elderly 
participants (30% men) found a considerable association 
between regular exercise and health status.8 Thus, exercise 
improves and maintains the physiological system, as well 
as functional and mobility capacity, facilitating activities 
of daily living. 

Exercise also stimulates social interaction among older 
adults, reflecting positively in their perceived quality of life 
and generating well-being.17,21 A meta-analysis reported that 
a fall prevention program involving challenging balance exer-
cises for more than 3 hours per week led to a 25% reduction 
in falls.31 One of the reported benefits was improved balance 
performance, which increased by 19%. Other benefits from 
regular exercise include increased agility, as well as increased 

muscle strength, stretching, flexibility and lung resistance.26,28,32 
In 12-week quasi-experimental controlled blinded study with 
41 male participants (≥ 60 years), Pereira et al.33 found that 
tai chi chuan had significant effects on functional capacity 
and quality of life. This type of exercise is widely applied in 
fall prevention programs due to its postural control benefits. 

A systematic review by Levin et al.6 on interventions 
to improve motor and cognitive function in older adults 
included 1,095 articles published in the last decade, of 
which 41 were selected and 19 fulfilled the selection cri-
teria. The analysis indicated considerable improvement in 
motor and cognitive function for interventions that asso-
ciated physical and cognitive training.6 Physical training 
associated with cognitive tasks is called dual-task training. 
It develops motor components during activities in which 
the cognitive functions are divided, a factor that has been 
found determinant in fall prevention during the daily activ-
ities of older adults.20 

The literature emphasizes that physical-cognitive train-
ing and multitask training present better results than motor 
training with a single type of exercise or multicomponent 
physical training.31 Multi-component training improves gait 
and cognitive information processing speed.32 On the other 
hand, combined physical and cognitive training is more 
effective for developing psychomotor speed, attention, and 
dual-task processing speed.

CONCLUSION
Based on the literature, the present review presented mod-

els synthesizing the main factors of fall risk in older adults, 
procedures for assessing cognitive, physical and functional 
deficit and the main fall prevention strategies. Since fall risk 
is multifactorial and proportional to advancing age, period-
ical broad scale emotional, physical and cognitive assess-
ment of the older adult population should be carried out. 
Regarding interventions, previous studies have recommended 
methodologies that prioritize an association of physical-cog-
nitive and multi-task training followed by educational mea-
sures. Exercise programs have also been highly effective in 
preventing falls, especially in congregate housing contexts, 
because they prioritize body movement through a system-
atic, individualized training progression and can be associated 
with exergames. Periodic residential visits by health profes-
sionals also facilitate educational measures.

CONFLICT OF INTERESTS 
The authors declare no conflict of interests. 

Geriatr Gerontol Aging. 2018;12(4):219-24



Fall risk factors in older adults

Geriatr Gerontol Aging. 2018;12(4):219-224224

REFERENCES

1. Tinetti ME, Baker DI, MacAvay G, Claus EB, Garrett MHS, Gottschalk 
PT, et al� A multifactorial intervention to reduce the risk of falling 
among elderly people living in the community� N Engl J Med� 
1994;331(13):821-7� https://doi�org/10�1056/NEJM199409293311301

2. Cimilli Ozturk T, Ak R, Unal Akoglu E, Onur O, Eroglu S, Saritemur M� 
Factors Associated With Multiple Falls Among Elderly Patients Admitted 
to Emergency Department� Int J Gerontol� 2017;11(2):85-9� https://
doi�org/10�1016/j�ijge�2016�05�009

3. World Health Organization� WHO Global Report on Falls Prevention 
in Older Age� Community Health (Bristol)� World Health Organization; 
2007� 53p� 

4. Pereira SRM, Buksman S, Perracini M, Py L, Barreto KML, Leite VMM� 
Quedas em idosos� Projeto Diretrizes� Soc Bras Geriatr Gerontol� 
2001;15(3):1-9�

5. Hamm J, Money AG, Atwal A, Paraskevopoulos I� Fall prevention 
intervention technologies: A conceptual framework and survey of 
the state of the art� J Biomed Inform� 2016;59:319-45� https://doi�
org/10�1016/j�jbi�2015�12�013

6. Levin O, Netz Y, Ziv G. The beneficial effects of different types of 
exercise interventions on motor and cognitive functions in older age: 
a systematic review� Eur Rev Aging Phys Act� 2017;14(1):20� https://
doi�org/10�1186/s11556-017-0189-z

7. Lesinski M, Hortobágyi T, Muehlbauer T, Gollhofer A, Granacher U� 
Effects of Balance Training on Balance Performance in Healthy Older 
Adults: A Systematic Review and Meta-analysis� Sport Med� 2015� 
https://doi�org/10�1007/s40279-015-0375-y

8. Daskalopoulou C, Stubbs B, Kralj C, Koukounari A, Prince M, Prina AM� 
Physical activity and healthy ageing: A systematic review and meta-
analysis of longitudinal cohort studies� Ageing Res Rev� 2017;38:6-17� 
https://doi�org/10�1016/j�arr�2017�06�003

9. Feil M, Gardner LA� Falls Risk Assessment: A Foundational Element 
of Falls Prevention Programs� Pennsylvania Patient Saf Advis� 
2012;9(3):73-81�

10. Barros IFO, Pereira MB, Weiller TH, Anversa ETR� Internações hospitalares 
por quedas em idosos brasileiros e os custos correspondentes no âmbito 
do Sistema Único de Saúde� Rev Kairós Gerontol� 2015;18(4):63-80� 

11. Palumbo P, Klenk J, Cattelani L, Bandinelli S, Ferrucci L, Rapp K, 
et al� Predictive Performance of a Fall Risk Assessment Tool for 
Community-Dwelling Older People (FRAT-up) in 4 European Cohorts� 
J Am Med Dir Assoc� 2016;17(12):1106-13� https://doi�org/10�1016/j�
jamda�2016�07�015

12. Shier V, Trieu E, Ganz DA� Implementing exercise programs to prevent 
falls: systematic descriptive review� Inj Epidemiol� 2016;3(1):16� https://
dx�doi�org/10�1186  %2Fs40621-016-0081-8

13. Nascimento MM, Juchem L, Maduro L� Active Living Program: sports and 
leisure in health promotion and quality of life of seniors in Petrolina and 
Juazeiro, Brazil� Rev Bras Atividade Física Saúde� 2016;21(6):593-9� 
https://doi�org/10�12820/rbafs�v�21n6p  %25p

14. Bruce J, Ralhan S, Sheridan R, Westacott K, Withers E, Finnegan S, 
et al� The design and development of a complex multifactorial falls 
assessment intervention for falls prevention: The Prevention of 
Falls Injury Trial (PreFIT)� BMC Geriatr� 2017;17(1):116� https://doi�
org/10�1186/s12877-017-0492-6

15. Thomas S, Mackintosh S, Halbert J� Does the “Otago exercise 
programme” reduce mortality and falls in older adults?: A systematic 
review and meta-analysis� Age Ageing� 2010;39(6):681-7� https://doi�
org/10�1093/ageing/afq102

16. Lee SH, Kim HS� Exercise Interventions for Preventing Falls Among 
Older People in Care Facilities: A Meta-Analysis� Worldviews Evidence-
Based Nurs� 2017;14(1):74-80� https://doi�org/10�1111/wvn�12193

17. Michael YL, Lin JS, Whitlock EP, Gold R, Fu R, O’Conner E, et al� Interventions 
to Prevent Falls in Older Adults: An Updated Systematic Review� Evid 
Synth No 80 AHRQ Publ No 11-05150_EF-1� 2010;(80):1-392� 

18. Gaerlan MG� The role of visual, vestibular, and somatosensory systems 
in postural balance� 2010�

19. McCrum C, Gerards MHG, Karamanidis K, Zijlstra W, Meijer K� A systematic 
review of gait perturbation paradigms for improving reactive stepping 
responses and falls risk among healthy older adults� Eur Rev Aging Phys 
Act� 2017;14(1):3� https://dx�doi�org/10�1186  %2Fs11556-017-0173-7

20. Falbo S, Condello G, Capranica L, Forte R, Pesce C. Effects of Physical-
Cognitive Dual Task Training on Executive Function and Gait Performance 
in Older Adults: A Randomized Controlled Trial� Biomed Res Int� 
2016;2016:1-12� https://doi�org/10�1155/2016/5812092

21. Davis JC, Bryan S, Best JR, Li L, Hsu C, Gomez C, et al� Mobility predicts 
change in older adults’ health-related quality of life: evidence from 
a Vancouver falls prevention prospective cohort study� Health Qual 
Life Outcomes� 2015;13(1):101� https://doi�org/10�1186/s12955-
015-0299-0

22. Balzer K, Bremer M, Schramm S, Lühmann D, Raspe H� Falls prevention 
for the elderly� Heal Technol Assessment� 2012;8:1-18� https://doi�
org/10�3205/hta000099

23. Chehuen Neto JA, Brumb IV, Braga NAC, Gomes GF, Tavares PL, Silva 
RTC, et al� Percepção sobre queda como fator determinante desse 
evento entre idosos residentes na comunidade� Geriatr Gerontol Aging� 
2017;11(1):25-31� 

24. Gregory MA, Gill DP, Shellington EM, Liu-Ambrose T, Shigematsu R, Zou 
G, et al� Group-based exercise and cognitive-physical training in older 
adults with self-reported cognitive complaints: The Multiple-Modality, 
Mind-Motor (M4) study protocol� BMC Geriatr� 2016;16(1):17� https://
doi�org/10�1186/s12877-016-0190-9

25. Plummer P, Zukowski LA, Guiliani C, Hall AM, Zurakowisk D. Effects of 
physical exercise interventions on gait-related dual-Task interference 
in older adults: A systematic review and meta-analysis� Gerontology� 
2015;62(1):94-117� https://doi�org/10�1159/000371577

26. De Labra C, Guimaraes-Pinheiro C, Maseda A, Lorenzo T, Millán-Calenti 
JC. Effects of physical exercise interventions in frail older adults: A 
systematic Bongers B, review of randomized controlled trials Physical 
functioning, physical health and activity� BMC Geriatr� 2015;15(1)� 
https://doi�org/10�1186/s12877-015-0155-4

27. van den Berg M, Sherrington C, Killington M, Smith S, Hassett L, 
Crotty M� Video and computer-based interactive exercises are safe 
and improve task-specific balance in geriatric and neurological 
rehabilitation: A randomised trial� J Physiother� 2016;62(1):20-8� 
https://doi�org/10�1016/j�jphys�2015�11�005

28. Skjæret-Maroni N, Vonstad EK, Ihlen EAF, Tan XC, Helbostad JL, 
Vereijken B� Exergaming in older adults: Movement characteristics 
while playing stepping games� Front Psychol� 2016;7:964� https://
dx�doi�org/10�3389  %2Ffpsyg�2016�00964

29. Finnegan S, Bruce J, Skelton DA, Withers EJ, Lamb SE� Development and 
delivery of an exercise programme for falls prevention: The Prevention 
of Falls Injury Trial (PreFIT)� Physiotherapy� 2018;104(1):72-9� https://
doi�org/10�1016/j�physio�2017�06�004

30. Gschwind YJ, Eichberg S, Ejupi A, Rosario H, Kroll M, Marston HR, et al� 
ICT-based system to predict and prevent falls (iStoppFalls): Results 
from an international multicenter randomized controlled trial� Eur Rev 
Aging Phys Act� 2015;12(1):10� https://dx�doi�org/10�1186  %2Fs11556-
015-0155-6

31. Sherrington C, Michaleff ZA, Fairhall N, Paul S, Tiedmann A, Whitnei J, 
et al� Exercise to prevent falls in older adults: An updated systematic 
review and meta-analysis� Br J Sports Med� 2017;51(24):1749-58� 
https://doi�org/10�1136/bjsports-2016-096547

32. Giné-Garriga M, Roqué-Fíguls MR, Coll-Planans L, Sitjá-Rabert M, Salvá 
A� Physical exercise interventions for improving performance-based 
measures of physical function in community-dwelling, frail older 
adults: A systematic review and meta-analysis� Arch Phys Med Rehabil� 
2014;95(4):753-69� https://doi�org/10�1016/j�apmr�2013�11�007

33. Pereira MM, Souza VC, Paula AP, Moraes CF, Nóbrega OT, Gomes 
L� Tai Chi Chuan melhora funcionalidade e qualidade de vida 
em homens idosos com baixa densidade mineral óssea� Geriatr 
Gerontol Aging� 2017;11(4):174-81� https://doi�org/10�5326/Z2447-
211520171700036

Geriatr Gerontol Aging. 2018;12(4):219-24




