
Fall Risk Assessment in Elderly with and without 
history of falls. Gait Electromyographic analysis.  

A comparative study 

SAMPLE 
Non-probability, convenience, consisted of 30 elderly volunteers. 

- WHF Group: 15 individuals with a history of falls;  

- WOHF Group: 15 individuals with no history of falls. 

INCLUSION CRITERIA 

WHF group: 

- Having ≥ 65 years;  

- Having suffered 1 or more falls during the last year;  

- Sign the informed consent. 

WOHF group: 

- Having ≥ 65 years; 

- Have not suffered falls over the past year; 

- Sign the informed consent. 

EXCLUSION CRITERIA 

- Products need to perform gait support;  

- Possess a condition affecting the lower limbs  and/or the gait. 

MATERIALS AND METHODS 

- BIOPAC Systems ® to collect the data of electromyography following the SE-

NIAM (Surface Electromyography for the Non-Invasive Assessment of Muscles) 

guidelines.  

- Kinovea ® for the collection of kinematic data that would lead to the identifi-

cation of gait phases.  

- POMA to assess the risk of falling. 

http://www.seniorhealth365.com/ 

CONCLUSION 

- Great variability of the results. 

- WHF Group presents % activation relative to CVM> WOHF group (wo. s. s.) 

- WHF scores in Group presents POMA < WOHF group (w. s. s.) 

- Correlations between POMA and% muscle activation on the CVM (wo. s. s.) 

- POMA is more effective and sensitive in assessing the Risk of Falling that EMG 

BIBLIOGRAPHY 

Aurelio C. Gait analysis methodology. Human Movement Science. 1984;3(1–2):27-50. 

Beauchet O, Allali G, Annweiler C, Berrut G, Maarouf N, Herrmann FR, et al. Does change in gait while counting 

backward predict the occurrence of a first fall in older adults? Gerontology. 2008;54(4):217-23. 

Day JR, Ramos LC, Hendrix CC. Fall prevention through patient partnerships. Nurse Pract. 2012;30:30. 

DGS. Promoção da saúde » Educação para a saúde » Áreas de intervenção » Acidentes e sua prevenção.  2007; Avail-

able from: http://www.dgs.pt/. 

Doria E, Buonocore D, Focarelli A, Marzatico F. Relationship between Human Aging Muscle and Oxidative System 

Pathway. Oxid Med Cell Longev. 2012;830257:17. 

Helbostad JL, Leirfall S, Moe-Nilssen R, Sletvold O. Physical fatigue affects gait characteristics in older persons. J 

Gerontol A Biol Sci Med Sci. 2007;62(9):1010-5. 

INE. Censos 2011-Resultados Provisórios.  2011; Available from: http://www.ine.pt/xportal/xmain?

xpid=INE&xpgid=ine_destaques&DESTAQUESdest_boui=129675729&DESTAQUESmodo=2. 

Karuka AH, Silva JA, Navega MT. [Analysis of agreement of assessment tools of body balance in the elderly]. Rev 

Bras Fisioter. 2011;15(6):460-6. 

L. Sturnieks D, St George R, R. Lord S. Balance disorders in the elderly. Neurophysiologie Clinique/Clinical Neuro-

physiology. 2008;38(6):467-78. 

Laughton CA, Slavin M, Katdare K, Nolan L, Bean JF, Kerrigan DC, et al. Aging, muscle activity, and balance control: 

physiologic changes associated with balance impairment. Gait Posture. 2003;18(2):101-8. 

Lockhart TE, Smith JL, Woldstad JC. Effects of aging on the biomechanics of slips and falls. Hum Factors. 2005;47

(4):708-29. 

Muir SW, Berg K, Chesworth B, Speechley M. Use of the Berg Balance Scale for predicting multiple falls in communi-

ty-dwelling elderly people: a prospective study. Phys Ther. 2008;88(4):449-59. 

Rose JG, James. Marcha Humana. 2ª Edição ed. São Paulo: Editorial Premier; 1998. 

Rubenstein LZ, Powers CM, MacLean CH. Quality indicators for the management and prevention of falls and mobili-

ty problems in vulnerable elders. Ann Intern Med. 2001;135(8 Pt 2):686-93. 

Shiavi R. Electromyographic patterns in adult locomotion: a comprehensive review. J Rehabil Res Dev. 1985;22

(3):85-98. 

Williams GN, Chmielewski T, Rudolph K, Buchanan TS, Snyder-Mackler L. Dynamic knee stability: current theory 

and implications for clinicians and scientists. J Orthop Sports Phys Ther. 2001;31(10):546-66. 

RESULTS 

Correlation between POMA and % 
RMS related to MVC of r p 

Rectus Anterior -0,013 0,946 

Biceps Femoris -0,169 0,372 

Soleus -0,109 0,566 

Gastrocnemius Medialis  -0,084 0,657 

Gluteus Medius 0,027 0,886 

Tibialis Anterior 0.32 0,868 

 % RMS related to MVC of  WOHF WHF p 

Biceps Femoris 20,43±13,78 22,73±11,43 0,33 

Rectus Anterior 19,79±14,17 21,47±13,76 0,494 

Soleus 43,12±11,26 46.76±14,49 0,548 

Gastrocnemius Medialis  40,72±13,51 43,92±11,97 0,443 

Gluteus Medius 30,65±13,23 37,13±17,10 0,395 

Tibialis Anterior  38,02±12,74 38,10±14,92 0,983 

POMA score 26,87±1,60 24,47±1,60 0,001 

Muscles Support 
phase 

Swing 
phase 

Double su-
pport pha-

se 

Right sin-
gle su-

pport pha-
se  

Double su-
pport pha-

se 

Left single 
support 

phase  

Rectus Anterior 30(100%)   2 (6,7%) 14(46,7%) 14 (46,7%)   

Bicips Femoris 26(86,7%) 4(13,3%) 2 (6,7%) 4 (13,4%) 20(66,7%) 4(13,3%) 

Soleus 21(70%) 9(30%) 3(10%)   18 (60%) 9(30%) 

Gastrocnemius M 26(86,7%) 4(13,3%) 10(33,3%) 2 (6,7%) 14 (46,7%) 4 (13,3%) 

Gluteus Medius 25(83,3%) 5(16,7%) 1 (3,3%) 4 (13,3%) 20(66,7%) 5 (16,7%) 

Tibialis Anterior 27(90%) 3(10%) 7 (23,3%) 16(53,3%) 4 (13,3%) 3 (10%) 

INTRODUCTION 
Problems : declining functional status, quality of life, independence and in-

creased risk of accidents, among which is to highlight the increased risk of 

falls. 

In Portugal, the falls are about 70 % of accidents in the elderly. 

Public concern both in terms of morbidity and mortality, and in terms of 

costs to health and social services. 

As such, it becomes extremely important to know the possible causes and 

risk factors of the occurrence of falls. 

With aging occurs a reduction in fast contraction fibers compared to slow 

ones leading to changes in the rate of muscle activation which may have an 

important role in the process of falling occurs. The fall results, mainly the 

inability of the elderly to adapt their gait pattern to an unexpected situation 

in their daily routine, with about 50% of falls occurring during some form of 

locomotion. 

OBJECTIVES 
To find differences in electromyography parameters of rectus anterior, bi-

ceps femoris, gluteus medius, soleus, gastrocnemius medialis and tibialis 

anterior muscles between group with and without history of falls during gait 

in dominant lower limb and in which phases of gait they were more active 

and see if there was a relationship between the levels of muscle activation 

and score in POMA (Performance-Oriented Mobility Assessment).  
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