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ABSTRACT 

FALL RISK BEHAVIORS AND INTRINSIC RISK FACTORS FOR FALLS IN 

INDIGENOUS AND NON-INDIGENOUS OLDER ADULTS 

 

Andre Gallegos Bouweraerts 

 

The purpose of this study was to examine fall risk behaviors and intrinsic risk 

factors for falls in rural dwelling indigenous and non-indigenous older adults in 

California. Methods:  Participants included 157 adults 60+ years of age (89 indigenous 

and 68 non- indigenous) and were recruited from advertisements in local newspapers, 

senior centers, and health clinics in Humboldt and Del Norte Counties.  Fall risk 

behaviors and intrinsic risk factors for falls were identified through administration of a 

demographic, fall risk, and physical activity questionnaire  as well as the chair stand, 

functional reach, timed up and go, four-meter walk, and modified clinical test of sensory 

integration and balance.  Results: Analyses indicated indigenous  and  non-indigenous  

older adults differed in age, percentage who fell two or more times in the past year, 

number of medications taken, percentage that exercise daily, and hours of daily exercise.  

Analyses indicated indigenous older adults performed worse on tests of intrinsic fall risk 

including the chair stand, timed up and go, functional reach, and condition 1 of the M-

CTSIB test (eyes open, firm surface). Conclusion: Although indigenous and non-

indigenous older adults share similar fall rates, there were a greater number of indigenous 

older adults who fell multiple times a year.  Strength, balance, and mobility were also 
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significantly more impaired in indigenous older adults. Information gained from this 

study can help to inform clinicians and researchers about the prevalence of falls and 

factors contributing to falls among older indigenous  Americans living in rural 

communities, and help to influence decisions in the future of programs for reducing fall 

risk in this often neglected population.  
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INTRODUCTION 

By 2030, 20% of the U.S. population will be over the age of 65 (1).  Individuals 

85 years and older are the fastest-growing group of older adults, growing at a rate that is 

three times greater than the 65 to 85 age group (1).  As the number of older adults 

increase, an increase in the number of falls sustained by older adults is also expected. 

Currently, one in three community-dwelling older adults age 65 years and older suffers a 

fall each year with 50% of them falling multiple times per year (2).  On average, older 

adults living in a community setting sustain 0.2 to 1.6 falls per year (1).  

 In older populations, falls are the leading cause of injuries, hospitalizations, and 

fatalities in the U.S (3). In 2010, direct medical costs for injuries associated with falls 

totaled $31 billion annually and are estimated to reach $54.9 billion by 2020 (4). These 

falls are costly, both in relation to acute care and long-term disability and fall risk. As 

people age, falls and deaths related to falls increase dramatically, especially in people 

over the age of 70 years (1). These increased rates of falls, coupled with increased 

prevalence of clinical diseases and physiological normal declines associated with aging, 

make mild falls extremely risky. Factors directly affecting fall risk include physiological 

changes due to age, impaired cognition, medication use, environmental hazards, and 

chronic health conditions such as diabetes (1-3, 5, 6).   

While considerable attention has been placed on the risk and effects of falls 

among urban and predominantly Caucasian older adults, little is known about fall risk 

and factors affecting fall risk among indigenous Americans. According to the United 
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States Commission on Civil Rights, “After termination, removal, and assimilation by the 

U.S.  indigenous people were substantially worse off than white American society” (7).  

Traditionally, indigenous Americans participated in a variety of physical activities that 

supported a healthy lifestyle including hunting for food, dancing and playing traditional 

games. In fact, many indigenous natives see traditional games as a strong indicator that 

their culture can survive (8).  However, over the past century, these traditional physical 

activities appear to occur less often (8, 9). In addition to potential decreases in physical 

activity, Indigenous people have less access to health care than non-indigenous people 

(7). Because of these barriers, significantly lower health status and higher rates of disease 

are present in indigenous populations across the United States (7, 10, 11).   

California has one of the largest populations of indigenous people living in rural 

areas where  population density is fewer than 950 people per square mile (10). Within 

California, older adults living in rural counties have higher rates of falls than urban older 

adults (1). All of rural California, and particularly the Redwood Coast Region (Del Norte, 

Humboldt, Mendocino and Trinity counties), has an increasing population of older 

residents who are at an increased risk of preventable falls. The Redwood Coast Region 

has recorded a higher percentage of falls among seniors than California as a whole (10, 

12).  

   Although many indigenous people live in rural areas, it is unclear whether this 

increased rate of falls among indigenous elders is related to living in rural communities.  

Indigenous older adults fall more than the average (34-40.3% vs. 30%), suggesting that 

factors known to contribute to falling may also be more prevalent among indigenous 
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older adults (11).  Although there is a myriad of factors that have shown to contribute to 

falling, physiological declines associated with normal aging such as our balance and 

mobility have been shown to play the greatest role on our fall risk.   

Factors Contributing to Falls 

Physiological declines associated with normal aging have the greatest impact on 

fall risk. These variables include decreased proprioception, vision, strength, and 

flexibility, all of which contribute physiologically to balance and mobility (1-3, 6).  

Proprioception is the sense of the body’s position in space; it is essential for balance, 

posture, and movement and becomes less accurate with age (13).  Proprioception, 

especially in the feet, can be further impaired by diseases such as diabetes or peripheral 

neuropathy (14, 15). Not only does proprioception become less accurate but also visual 

acuity declines as well (1, 3, 6).  This reduction in accuracy of senses can lead to less 

confidence in one’s mobility as well as higher rates of sedentary behavior.  Older adults 

with more sedentary behavior tend to have less strength, flexibility, and general mobility. 

As people age, muscle strength on average decreases by 30% between the ages of 50 and 

70; deterioration accelerates over the age of 80 (16). Decreases in flexibility have been 

associated with an increased cost of walking and thus decreased mobility (2, 4, 17).  

Older populations also develop changes in the way they walk and experience more falls 

when walking (18, 19). Older adults generally walk at a slower preferred pace, take 

shorter steps, and tend to be less efficient walkers (1, 3, 6, 18, 20).  All of these 

physiological changes directly influence balance and mobility, thus the most important 



4 

 

  

variables to improve to, have the greatest effect of reducing falls (1-6).  Exercise has been 

shown to be the most effective intervention to improve balance and mobility and thus, the 

most effective single intervention at reducing fall risk (3, 6). 

Balance, mobility, and muscular strength are among the most important factors to 

decrease fall risk (3, 6). Balance is a common term that consists of static and dynamic 

postural stability. Static postural stability is the ability for individuals to maintain their 

center of gravity within their base of support without movement, whereas dynamic 

postural stability is the ability for individuals to maintain their center of gravity within 

their base of support while performing specific movements (21).  Mobility is defined as 

the ability of individuals to purposely move about their environment.  Older adults with 

mobility limitations have been shown to have decreased health, increased risk of 

disability, and increased fall risk (22).  Muscular strength is defined as the ability of 

a muscle group to develop maximal contractile force against a resistance in a single 

contraction. 

Indigenous populations have higher rates of disease and greater than average fall 

risk, thus possibly suffering greater physiological declines associated with age than urban 

or other rural older adults (4, 23).  Falls are the number one reason for a hospital stay 

among indigenous older adults (11). Although fall risk behaviors and intrinsic risk factors 

for falls have been studied extensively in urban populations and more specific ethnic and 

racial groups of older adults such as Caucasian, Latino and even Asians, little is known 

about fall risk and its relation to balance and mobility in older Native Americans living in 

rural areas. To our knowledge, no study has ever compared fall risk behaviors and 
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intrinsic risk factors for falls in indigenous and non-indigenous elders living in rural 

communities. Thus, the purpose of this study is to examine fall risk behaviors and 

intrinsic risk factors for falls in rural dwelling indigenous and non-indigenous older 

adults in California. 
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METHODS 

Subjects 

Participants included 157 older adults who were recruited from advertisements in 

local newspapers, senior centers, and health clinics.  A telephone interview was used to 

prescreen if subject candidates met the inclusion criteria. In order to participate in the 

study, participants needed to be over the age of 60 and live in Humboldt and Del Norte 

County.  Subjects were classified as indigenous community dwelling (n = 89) or non-

indigenous community dwelling (n = 68).  All indigenous community dwelling 

participants self-identified as being group Native American and living within a rural 

indigenous community with a population density of fewer than 950 people per square 

mile.   

Procedure 

Upon completion of the prescreening questionnaire participants were assigned a 

date and appointment time for testing at a predetermined location.  Upon arrival to testing 

facility, participants provided informed consent and completed the Demographic and Fall 

Risk and Physical Activity Questionnaires (Appendix) prior to participation.  The 

Demographic and Fall Risk and Physical Activity Questionnaires provided self-reported 

information on age, sex, living location, fall history, history of imbalance, prescription 

medications used, physical activity behaviors, and exercise behaviors. Physical activity 

was defined for participants as “the amount of time you aren’t sitting or sleeping per day” 
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and exercise was defined as structured, planned, and purposeful activity that participants 

have been consistently engaging in for two or more months. Subjects then completed five 

tests to quantify intrinsic risk factors for falls.  Participants that didn’t feel comfortable or 

unable to complete a test, had their score removed for that particular test. 

22 research assistants participated in this study.  To ensure reliability and 

consistency among researchers, all were trained in evaluation procedures by the principal 

investigator.  For each test, one assistant was assigned to administer the test as well as 

one assistant to spot for safety.  Participants completed the tests in no particular order as 

the tests are not exhaustive in nature and do not require specific testing order.  

Nonetheless, participants were given as much time as needed to rest after each test and 

moved on to the next test when they felt comfortable.  

Measures 

These tests included the Chair Stand Test, Timed Up and Go (TUG), Modified 

Clinical Test for Sensory Integration and Balance (M-CTSIB), Functional Reach Test, 

and the 4-meter walk. The Chair Stand Test was used to assess lower body strength (24). 

In a seated position, participants were asked to stand up and sit down as many times as 

they could during one 30 second-time trial. Number of successful chair stands was 

recorded. The M-CTSIB and TUG are used to assess postural stability (dynamic and 

static balance)(5, 21, 25) .The M-CTSIB test requires participants to balance on a force 

sensing platform with four different types of sensory feedback (eyes open and eyes 

closed, standing on foam pad, standing on firm surface).  Participants completed one 30 
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second trial of each of the four conditions.  The average sway velocity in mm/s was 

recorded per condition.  The TUG is a test for dynamic balance that measures the time it 

takes participants to stand up from a chair, walk a distance of three meters, turn around a 

cone, walk back to the chair, and return to the seated position. Participants completed two 

trials of the TUG, the best score (fastest time) was used out of the two.  

  Mobility and general frailty was assessed through Functional Reach Test and 4-

meter walk test (26, 27). The Functional Reach test required participants to stand with 

both feet on the ground and reach as far forward as you they can.  Participants were asked 

to complete three trials and were measured on how far they could reach. The average of 

the three trials was used as the participants average score. The 4-meter walk test is used 

to assess average walking speed, which has been shown to predict frailty and fall risk (3, 

5, 6).  In this test, participants were timed on preferred walking speed over a straight 4 

meter course.  Participants completed two trials of the 4-meter walk test.  Their best time 

of the two trials was used. 
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STATISTICAL ANALYSIS 

All statistical analyses were conducted using the statistical package SPSS for 

Windows 7 (version 25.0; Chicago, IL, USA).  There were no outliers found and no 

transformations were needed. T-tests and cross tabulation chi-square tests were used to 

determine variables that differed significantly between indigenous and non-indigenous 

older adults (p<.05). When appropriate, the Mann-Whitney U test was used for variables 

that violated normality. 
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RESULTS 

Fall Risk Behaviors 

Analyses indicated indigenous and non-indigenous older adults differed on age, 

subjects fallen two or more times in the past year, number of medications, percent who 

exercise regularly, and hours of regular exercise (Table 1). When looking at the 

characteristics, indigenous older adults were younger (M = 71.17, SD = 8.29) than non-

indigenous older adults (M = 74.13, SD = 7.186) in the sample. This difference was 

significant t(155) = 2.34, p<.05; it did represent a small effect r = .184. Interestingly, the 

percent of individuals who had fallen two or more times in the year prior to the study was 

higher in indigenous older adults than in non-indigenous older adults by almost 10% χ2 

(1) = 3.846, p< .05).  In terms of medication use, indigenous older adults (M = 4.17 

prescriptions, SD = 3.64) used 1.32 more prescription medications than non-indigenous 

older adults (M = 2.85 prescriptions, SD = 2.99). This difference was significant t(145) = 

-2.375, p<.05); it did represent a small effect r = .1935. Indigenous older adults exercised 

more than 50% less often than non-indigenous older adults χ2 (1) = 18.381, p<.05.  

Indigenous older adults (M = .96 hrs, SD = .58) exercised for less time than non-

indigenous older adults (M = 1.37 hrs., SD = .71).  The difference was significant t(64) =  

2.397, p<.05); it did represent a small sized effect r = .287.  

Intrinsic Risk Factors for Falls 



11 

 

  

Analyses indicated indigenous and non-indigenous older adults differed on four of 

eight intrinsic risk factors for falls identified for this study (Table 2). In the Chair Stand 

Test, which is a test for lower leg strength, non-indigenous older adults (M = 13.59, SE = 

.55) had a 31.12% greater score than indigenous older adults (M = 9.36, SE = .42). This 

difference was significant t(149) = 6.191, p<.05; it represents a medium-sized effect r = 

.452. In the Functional Reach Test, which is a test for dynamic balance as well as general 

mobility, non-indigenous older adults (M = 13.84, SE = .43) had a 17.55% greater score 

than indigenous older adults (M = 11.41, SD = .36).  This difference was significant 

t(153) = 4.324, p<.05; it represents a medium-sized effect r = .329.   In the TUG test, 

which is a test for dynamic balance and functional mobility (28), indigenous older adults 

(M = 11.35, SE = .61) had a 27.22% greater TUG score than non-indigenous older adults 

(M = 8.26, SE = .35).  This difference is significant t(132.189) = -4.34, p<.05; it 

represents a medium-sized effect r = .353.  In the M-CTSIB test, which is a test for 

sensory integration and balance, there was no difference in all conditions except for 

condition 1 (firm surface, eyes open) where indigenous older adults (M = 2.90, SE = .13) 

had a 25.17% greater score than non-indigenous older adults (M = 2.17, SE = .12).  This 

difference is significant t(145) = -3.778, p<.05; it represents a medium-sized effect r = .3. 
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DISCUSSION 

The purpose of this study was to examine fall risk behaviors and intrinsic fall risk 

factors in indigenous and non-indigenous older adults living in rural California. Our 

results showed that fall risk behaviors and intrinsic fall risk factors were significantly 

different between indigenous and non-indigenous rural dwelling older adults. The 

findings suggest that although indigenous and non-indigenous older adults share similar 

fall rates, there are a much greater number of indigenous older adults falling multiple 

times a year.  Interestingly, there were not higher rates of fear in those who had fallen 

multiple times a year, which was not consistent with past research (29).  

The use of medications is closely tied to an increased risk of fall among older 

adults. The number of prescribed medications was higher in indigenous than non-

indigenous older adults.  The increased use of medication may be related to an overall 

lower health status and increased rates of disease often observed in indigenous rural 

populations across the nation (7, 10, 11). However, it is difficult to ascertain the 

individualized relationship between falls and disability; i.e., falls lead to disability or 

disabilities leads to fall. Nonetheless, limitations in access to health care and support 

services for older indigenous adults living in rural areas (2, 10, 11) may contribute the 

greater prevalence of health issues and medication use; and thus an increased risk of fall.  

Another key factor known to influence fall risk is participation in exercise and 

physical activity. Regular participation in exercise has been shown to improve strength, 

balance, mobility, independence, and general quality of life (30).   In the present study, 
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indigenous older adults reported exercising less often and those that did exercise 

regularly, exercised close to a half hour less than non- indigenous older adults. This 

difference in exercise participation may help to explain why indigenous older adults 

demonstrated impaired balance, mobility and lower body strength in the M-CTSIB test, 

timed up and go, 4m walk test, and chair stand test, respectively.  Multi-factorial fall risk 

programs aimed at increasing balance, mobility, and strength have been shown to have 

the greatest effect on reducing the prevalence of falls in those who have fallen multiple 

times in a year (6, 31, 32).  Coincidentally, these programs were also developed to be 

easily disseminated to the public and be very cost effective (3). The implementation of 

such low cost and accessible exercise programs may be an effective strategy for 

improving health and reducing fall risk among indigenous older adults living in rural 

communities.  

  Factors that were not different between the two groups included gender, fallen 

past year, fearful of falling and physical activity hours. Although differences in gender 

and fear of falling is consistent with past research, we had a much higher amount of 

reported falls within the past year of indigenous and non-indigenous older adults which 

was not consistent with past research (11, 33). This could be due to past studies included 

older adults as young as 45 years old report yearly falls, possibly providing an inaccurate 

representation of older adults (65+).  We also saw no difference in amount of physical 

activity between indigenous and non-indigenous older adults which was not consistent 

with past research, showing indigenous older adults experiencing less daily physical 

activity (7, 10, 11, 33). 



14 

 

  

Despite results showing significant differences in almost all intrinsic fall risk 

factors, differences in Functional Reach or conditions 2-4 of the M-CTSIB tests were not 

observed.  This lack of difference may be due to the fact that several individuals were 

unable to complete these tests due to fear of falling or pain discomfort. Many of these 

individuals were participants who had fallen multiple times in the past year. A more 

inclusive test to measure balance such as the ABC – 16 test (28)  which has been shown 

to be sensitive enough for even the most frail to assess balance, may be necessary for 

future research in this population in order to better assess detriments in balance and avoid 

a possible floor effect.   

When considering the broader practical applications and interpretations of the 

current data it is important to recognize the limitations of the study. First, participants 

included volunteers. If subjects were randomly recruited from the community, the results 

would likely be different. Thus, application of this data to other populations, different age 

groups, or special populations would not be appropriate. This study also measured 

balance mobility and fall risk only among indigenous older that live in Humboldt, Del 

Norte counties of northern California. While the findings of prior research support the 

finding of this study that indigenous older adults have increased fall risk, is remains 

unclear whether the same risk factors affect all indigenous peoples. Future studies should 

investigate fall and fall risk factors in different tribes/locations of indigenous older adults 

to better understand whether these risk factors differ among tribes. Moreover, it would be 

beneficial for future studies to assess the effectiveness of fall prevention exercises on fall 

risk in these communities. While several types of exercises and exercise programs have 
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been shown to be effective in reducing the risk of falls among urban dwelling older 

adults, it remains unclear whether these same programs can be implemented effectively 

in rural communities or among indigenous older adults. 

This study has shown that although indigenous and non-indigenous older adults 

share similar fall rates, there are a greater number of indigenous older adults falling 

multiple times a year. The cyclical effects of experiencing multiple falls in a year can 

negatively impact one’s physiological, psychological, and one’s behaviors throughout the 

day. We tend to see higher rates of sedentary behavior and poorer strength, balance and 

mobility in older adults who fall multiple times a year.  Accordingly, strength, balance, 

and mobility were also shown to be significantly impaired among the indigenous older 

adults when compared to non-indigenous older adults.  To our knowledge, no study has 

looked at intrinsic fall risk factors or fall risk behaviors in indigenous older adults.  

Information gained from this study will 1) help to inform clinicians and researchers alike 

about the prevalence of falls and factors contributing to falls among older indigenous 

Americans living in rural communities; and 2) may help to influence decisions in the 

future of programs for reducing fall risk in this often neglected population. 

Some insights for future research must be noted. There is significant association 

between falls and the use of sedatives and hypnotics, antidepressants and 

benzodiazepines. Other drug classes have also been associated with an increased fall risk.  

Although we found indigenous older adults prescribed a higher number of medications 

than non-indigenous it is unclear what type of medications were prescribed.  It is 

recommended to ask participants to bring their medication list when coming to their 
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appointment in order to better understand if certain medications play a role in falling in 

this population.  Another insight to note is that although we found exercise rates to be 

lower in the indigenous population, it is unclear if this lack of exercise is confounded by 

lack of facilities and access to exercise equipment in rural indigenous areas.  It is 

important for future researchers to look into access to exercise facilities and equipment 

and its relation to exercise prevalence in this population. 
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TABLES 

Table 1. Fall Risk Behaviors of indigenous and non-indigenous communities 

Characteristic  

Indigenous 

(n=89)  

Non-indigenous 

(n=68)  P (test) 

Age  71.17 ± 8.29  74.13 ± 7.186  .021 (t test) 

Gender (%) female  75.50%  72.05%  .649 (χ2) 

% fallen 1+ times past year  50.00%  54.40%  .632 (χ2) 

% fallen 2+ times past year  38.45%*  29.40%*  .050 (χ2) 

% of falls occurring inside  35.89%▲  9.37%▲  .092 (χ2) 

% of falls occurring outside  25.64%▲  81.87%▲   

Fearful of falling (%)  62.22%  70.58%  .251 (χ2) 

No. of prescribed Medications  4.17 ± 3.64  2.85 ± 2.99  .019 (t test) 

Physical Activity per day (hrs)  4.62 ± 3.66  5.62 ± 3.62  .106 (t test) 

% that exercise regularly  30%  64.70%  .000 (χ2) 

Hours of regular exercise  0.96 ± .58●  1.37 ± .71●  .019 (t test) 

How often slip  
 

 
  .493 (χ2) 

never  20.70%  25.80%   

1-5 times a week  35.30%  43.54%   

1-2 times per week  17.10%  12.90%   

3-5 times per week  13.40%  11.29%   

more than 5 times per week  13.40%  6.45%   
* denotes indigenous n = 20 and non-indigenous n = 12, ▲denotes indigenous n = 45 and non-indigenous n 

= 37, ● denotes indigenous n = 27 and non-indigenous n = 43 
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Table 2. Intrinsic Risk Factors for falls of indigenous and non-indigenous communities 

* denotes indigenous n = 78, ▲ denotes indigenous n = 86 and non-indigenous n = 61, ♦ denotes 

indigenous n = 80 and non-indigenous n = 60, ● denotes indigenous n = 79 and non-indigenous n = 59, ■ 

denotes indigenous n = 75 and non-indigenous n = 59. 

 

 

  

Characteristic  

Indigenous 

(n=89)  

Non-indigenous 

(n=68)  P (test) 

Chair stand  9.36 ± .42  13.59 ± .55  .000 (t test) 

Functional Reach (in.)  11.41 ± .36*  13.84 ± .43  .000 (t test) 

4m walk (s)  4.50 ± .24  3.87 ± .20  .059 (t test) 

Timed Up and Go  11.35 ± .61  8.26 ± .35  .000 (t test) 

M-CTSIB condition 1 (EO,firm)  2.90 ± .13▲  2.17 ± .12▲  .000 (t test) 

M-CTSIB condition 2 (EC, firm)  3.73 ± .20♦  3.39 ± .22♦  .274 (t test) 

M-CTSIB condition 3 (EO, soft)  3.67 ± .14●  3.19 ± .20●  .052 (t test) 

M-CTSIB condition 4 (EC, soft)  6.59 ± .33■  7.04 ± .47■  .419 (t test) 
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APPENDIX 

Demographic, Fall Risk, and Physical Activity 
Questionnaire 

Client #____________ 

Age:______ Gender:      Female         Male  

Residence (Where do you live): __________________ 

If you do not live in a city, what part of Humboldt/ Trinity/Del Norte County do you live 

in: _____________________________ 

 

Are you physically active?   Yes       No      (ex. Gardening, cutting wood, sweeping, 

walking dog) 

If so, how many hours per day are you active? _______________ 

 

Do you exercise regularly?             Yes       No 

 how many hours per day do you exercise on average? _______________ 

Are you apart of a formal exercise class?                         Yes            No 

what is the name of that class? ___________________________ 

 

FALL HISTORY 

Are you fearful of falling ?                         Yes            No  

How worried are you of falling?    

Not worried at all    [    ]   

A little worried    [    ]   

Somewhat worried    [    ]   

Very worried     [    ]   
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Have you fallen in the past year?             Yes            No 

How many time have you fallen in the past year? ____________________________ 

 Number of injuries in past year due to falls? __________________________ 

Number of Emergency Room visits in past year related to falls? __________  

Number of hospital visits in past year related to falls? __________________ 

 

If you fell in the past year…… 

 Did the fall occur inside or outside?               Inside Outside 

 Did you have dizziness when you fell?           Yes                 No 

 How did the Fall occur? 

______________________________________________________ 

How often do you lose your balance, trip, slip or stumble?  

                Less than 1-2 times per week          1-2 times per week            3-5 times per week   

                More than 5 time sper week            Other: _____________________ 

 

List any medications do you take: 

________________________________________________________ 

Check all that apply 

Have you experienced any of the following LAST WEEK  LAST MONTH LAST YEAR 

• Confusion or disorientation          [  ]                         [  ]                     [  ]  

• Depression                [  ]                         [  ]                     [  ]  

• Dizziness or vertigo                [  ]                         [  ]                     [  ]  

 

To the best of your knowledge…. 

Do you take any Antiepileptic’s or Benzodiazepine drug            Yes                 No 



21 

 

  

REFERENCES 

1. Ortega JD, Landis SA. Effects Of Exercise On Postural Balance And Mobility In 

Rural And Urban-dwelling Elderly Adults. In: MEDICINE AND SCIENCE IN SPORTS 

AND EXERCISE; 2012: LIPPINCOTT WILLIAMS & WILKINS 530 WALNUT ST, 

PHILADELPHIA, PA 19106-3621 USA; 2012. p. 397-397. 

2. Sherrington C, Whitney JC, Lord SR, Herbert RD, Cumming RG, Close JC. 

Effective exercise for the prevention of falls: a systematic review and meta‐analysis. 

Journal of the American Geriatrics Society 2008;56(12):2234-2243. 

3. York SC, Shumway-Cook A, Silver IF, Morrison AC. A translational research 

evaluation of the Stay Active and Independent for Life (SAIL) community-based fall 

prevention exercise and education program. Health promotion practice 

2010:1524839910375026. 

4. Burns ER, Stevens JA, Lee R. The direct costs of fatal and non-fatal falls among 

older adults—United States. Journal of Safety Research 2016. 

5. Shumway-Cook A, Brauer S, Woollacott M. Predicting the probability for falls in 

community-dwelling older adults using the Timed Up & Go Test. Physical therapy 

2000;80(9):896-903. 

6. Shumway-Cook A, Silver IF, LeMier M, York S, Cummings P, Koepsell TD. 

Effectiveness of a community-based multifactorial intervention on falls and fall risk 

factors in community-living older adults: a randomized, controlled trial. The Journals of 

Gerontology Series A: Biological Sciences and Medical Sciences 2007;62(12):1420-

1427. 

7. Edwards KK, Patchell B. State of the science: A cultural view of Native 

Americans and diabetes prevention. Journal of cultural diversity 2009;16(1):32. 

8. Peloquin C, Doering T, Alley S, Rebar A. The facilitators and barriers of physical 

activity among Aboriginal and Torres Strait Islander regional sport participants. Aust N Z 

J Public Health 2017;41(5):474-479. 

9. Adler AI, Boyko EJ, Schraer CD, Murphy NJ. The Negative Association Between 

Traditional Physical Activities and the Prevalence of Glucose Intolerance in Alaska 

Natives. Diabetic Medicine 1996;13(6):555-560. 

10. Durazo E, Jones M, Wallace S, Van Arsdale J, Aydin M, Stewart C.  The Health 

Status and Unique Health Challenges or Rural Older Adults in California. 2011. 

11. Gray JS, & Schlafmann, S. Fall incidents and Native American Elderly. . 2012, 

March. 

12. Wallace SP. Falls, disability and food insecurity present challenges to healthy 

aging. Policy Brief UCLA Cent Health Policy Res 2007:1-12. 

13. Dionyssiotis Y. Analyzing the problem of falls among older people. International 

Journal of General Medicine 2012;5:805-813. 



22 

 

  

14. de Mettelinge TR, Cambier D, Calders P, Van Den Noortgate N, Delbaere K. 

Understanding the relationship between type 2 diabetes mellitus and falls in older adults: 

a prospective cohort study. PloS one 2013;8(6):e67055. 

15. Richardson JK, Ashton-Miller JA. Peripheral neuropathy: an often-overlooked 

cause of falls in the elderly. Postgraduate medicine 1996;99(6):161-172. 

16. English KL, Paddon-Jones D. Protecting muscle mass and function in older adults 

during bed rest. Current opinion in clinical nutrition and metabolic care 2010;13(1):34. 

17. Aydin MJ, Durazo EM, Wallace SP, Stewart C, Van Arsdale J, Jones MR. Health 

Status and Unique Health Challenges of Rural Older Adults in California, The. 2011. 

18. Espy DD, Yang F, Bhatt T, Pai Y-C. Independent influence of gait speed and step 

length on stability and fall risk. Gait & posture 2010;32(3):378-382. 

19. Hausdorff JM, Rios DA, Edelberg HK. Gait variability and fall risk in 

community-living older adults: a 1-year prospective study. Archives of physical medicine 

and rehabilitation 2001;82(8):1050-1056. 

20. Voukelatos A, Merom D, Sherrington C, Rissel C, Cumming RG, Lord SR. The 

impact of a home-based walking programme on falls in older people: the Easy Steps 

randomised controlled trial. Age and ageing 2015;44(3):377-383. 

21. Rogers ME, Page P, Takeshima N. Balance training for the older athlete. 

International journal of sports physical therapy 2013;8(4):517. 

22. Webber SC, Porter MM, Menec VH. Mobility in older adults: a comprehensive 

framework. The Gerontologist 2010:gnq013. 

23. O'Loughlin JL, Robitaille Y, Boivin J-F, Suissa S. Incidence of and risk factors 

for falls and injurious falls among the community-dwelling elderly. American journal of 

epidemiology 1993;137(3):342-354. 

24. Jones CJ, Rikli RE, Beam WC. A 30-s chair-stand test as a measure of lower body 

strength in community-residing older adults. Res Q Exerc Sport 1999;70(2):113-9. 

25. Rikli RE, Jones CJ. Senior fitness test manual: Human Kinetics; 2001. 

26. Duncan PW, Weiner DK, Chandler J, Studenski S. Functional reach: a new 

clinical measure of balance. Journal of gerontology 1990;45(6):M192-M197. 

27. Weiner DK, Duncan PW, Chandler J, Studenski SA. Functional Reach: A Marker 

of Physical Frailty. Journal of the American Geriatrics Society 1992;40(3):203-207. 

28. Schepens S, Goldberg A, Wallace M. The short version of the Activities-specific 

Balance Confidence (ABC) scale: Its validity, reliability, and relationship to balance 

impairment and falls in older adults. Archives of Gerontology and Geriatrics 

2010;51(1):9-12. 

29. 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. International Journal of Gerontology 2017;11(2):85-89. 

30. Penedo FJ, Dahn JR. Exercise and well-being: a review of mental and physical 

health benefits associated with physical activity. Current Opinion in Psychiatry 

2005;18(2):189-193. 



23 

 

  

31. Shumway-Cook A, Gruber W, Baldwin M, Liao S. The Effect of 

Multidimensional Exercises on Balance, Mobility, and Fall Risk in Community-Dwelling 

Older Adults. Physical Therapy 1997;77(1):46-57. 

32. Costello E, Edelstein JE. Update on falls prevention for community-dwelling 

older adults: review of single and multifactorial intervention programs. J Rehabil Res 

Dev 2008;45(8):1135-52. 

33. Lukaszyk C, Harvey L, Sherrington C, Keay L, Tiedemann A, Coombes J, et al. 

Risk factors, incidence, consequences and prevention strategies for falls and fall-injury 

within older indigenous populations: a systematic review. Aust N Z J Public Health 

2016;40(6):564-568. 

 


