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Abstract

We investigated the relationship between physical activity and physical function on the risk of falls 

over time in a cohort of Mexican American adults aged 75 and older from the Hispanic 

Established Population for the Epidemiologic Study of the Elderly (H-EPESE). Participants were 

divided into four groups according to the level of physical activity and physical function: low 

physical activity and low physical function (n=453); low physical activity and high physical 

function (n=54); high physical activity and low physical function (n=307); and high physical 

activity and high physical function (n=197). Using generalized linear equation estimation, we 

showed that participants with high physical activity and low physical function had a greater fall 

risk, overtime, followed by the high physical activity and high physical function group. 

Participants seldom took part in activities that improve physical function. To prevent falls, 

modifications to physical activity should be made for older Mexican Americans.

INTRODUCTION

Reducing the number of falls among older adults is a public health priority in the United 

States (Lundebjerg et al., 2001). In 2013, approximately 2.5 million adults over the age of 65 

had a nonfatal fall (CDC, 2014). Nonfatal falls are associated with injuries, fractures, and 

hospitalization (Lundebjerg et al., 2001; Mertz, Lee, Sui, Powell, & Blair, 2010; Nowalk, 

Prendergast, Bayles, D’Amico, & Colvin, 2001). Falls may also lead to death, with an 

Corresponding author: Zakkoyya H. Lewis BS, School of Health Professions Bldg room 2.252B, 301 University Blvd. Galveston, TX 
77555-0177, (409)772-2576 (p), zalewisp@utmb.edu. 

Conflict of Interest: No financial disclosures were reported by the authors of this paper. This work was supported by the National 
Institutes of Health/National Institute of Aging (R01 AG10939, R01 AG17638, P30 AG024832, and R03 AG046409) and the National 
Institute for Child Health and Human Development (R24 HD065702). The funding institutions had no role in the study design; data 
collection, management, analysis, or interpretation; or preparation of the manuscript.

Author Contributions: ZH Lewis: Data analysis and interpretation and writing the manuscript. K Markides: Manuscript revisions and 
PI for original H-EPESE grant (R01-AG010939). KJ Ottenbacher: Manuscript revisions and funding (R01-AG017638). S Al Snih: 
Data analysis and interpretation, contributing to sections of the manuscript, and manuscript revisions.

HHS Public Access
Author manuscript
J Aging Phys Act. Author manuscript; available in PMC 2016 August 17.

Published in final edited form as:
J Aging Phys Act. 2016 July ; 24(3): 342–349. doi:10.1123/japa.2015-0150.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



estimated 12,700 older adults dying from an unintentional fall each year (Stevens, Thomas, 

& Sogolow, 2007). To improve the health and well-being of older adults, effective fall 

prevention strategies are needed (Chang et al., 2004; Day et al., 2002; Lundebjerg et al., 

2001; Michael et al., 2010; Nelson et al., 2007).

One strategy that is currently recommended by the American Geriatrics Society in a report 

from the Panel on Falls Prevention, is sustained physical activity, defined as “any bodily 

movement produced by skeletal muscles that results in energy expenditure” (Lundebjerg et 

al., 2001). Several studies have shown that physical activity is an effective therapeutic 

approach to prevent falls (Chang et al., 2004; Day et al., 2002; Kendrick et al., 2014; 

Michael et al., 2010; Nelson et al., 2007). Although physical activity is strongly 

recommended to prevent falls in older adults, the evidence for this is contradictory (B. 

Jefferis et al., 2015; Mertz et al., 2010; Peeters et al., 2010). For example, in an analysis of 

1,680 older men, recurrent fallers took fewer steps, participated in fewer minutes of activity, 

and had more minutes of sedentary time than non-fallers (Jefferis et al., 2014). The authors 

suggested that “inactivity may lead to falls” (Jefferis et al., 2014). Conversely, secondary 

data analysis of the Aerobics Center Longitudinal study found that adults over 65 years of 

age were significantly more likely to fall while walking, compared to adults under the age of 

45 (Mertz et al., 2010), suggesting that walking activities might increase fall risk in older 

adults. Findings from the Longitudinal Aging Study Amsterdam showed that playing sports, 

high intensity activities, and high mechanical strain activities were significantly associated 

with fall re-occurrence in older adults (Peeters et al., 2010), while non-recurrent fallers were 

less likely to do strength-building activities and were more likely to do heavy housework, 

and walk regularly (Peeters et al., 2010).

The exercise prescription (the frequency of activity and the types of activities) to maximize 

the benefit of physical activity is not yet well established in older adults (Lundebjerg et al., 

2001; Nowalk et al., 2001; Vu, Weintraub, & Rubenstein, 2005). It is theorized that physical 

activity prevents falls by increasing an individual’s physical function level through balance 

and strengthening exercises (Lobo, 2012; Mangani et al., 2008; Tuunainen, Rasku, Jäntti, & 

Pyykkö, 2014). Increasing the level of physical function has been associated with reduction 

of an individual’s limitations in activities of daily living and with increasing the level of 

lower extremity performance (Guralnik et al., 1994). Unlike results based on the overall 

level of physical activity, there is consistent evidence that improvements in strength and 

balance result in a decreased risk of falls (L. Clemson et al., 2012; Day et al., 2002; 

Kendrick et al., 2014; Lobo, 2012; Lundebjerg et al., 2001; Mangani et al., 2008; Nelson et 

al., 2007). In a randomized controlled trial, where the participants were randomized to two 

exercise programs (Nowalk et al., 2001), the authors did not find significant associations 

between physical activity type or frequency and falls over a 2-year program, but they found 

that participants that fell had significant physical function limitations (Nowalk et al., 2001). 

A study using a strength and balance training program that was integrated into everyday 

activities yielded 1.66 falls per person years compared to 2.28 falls per person years in 

individuals that received light flexibility exercises (L. Clemson et al., 2012). This 

intervention found a 31% reduction in the rate of falls for participants, despite them being 

relatively physically active at baseline.

Lewis et al. Page 2

J Aging Phys Act. Author manuscript; available in PMC 2016 August 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



There is data in the literature that suggests that assessing an individual’s physical activity 

level and physical function level is important for evaluating the risk of falls in older adults. 

However, only a few studies have examined the combined effect of physical activity and 

physical function on the risk of falls (Hu, Xia, Jiang, Zhou, & Li, 2015; Ward et al., 2015). 

In a study of 3,043 community-dwelling women, Hu et. al. (2015) found that high physical 

activity and good balance ability were both beneficial in decreasing falls. However, the 

authors did not compare the influence of low and high physical activity and functional levels 

on the rate of falls.

The purpose of our study was to investigate the association between physical activity levels, 

measured with the Physical Activity Scale for Elderly (PASE), and physical function levels, 

measured with the Short Physical Performance Battery (SPPB), on the risk of falls over a 

six-year period among older Mexican Americans aged 75 years and older who participated 

in a study of frailty. We hypothesized that older Mexican Americans with high levels of 

physical activity and high levels of physical function are at less risk of having a fall over 

time.

METHODS

Data were from the Hispanic Established Populations for Epidemiologic Study of the 

Elderly (H-EPESE), an ongoing longitudinal study of Mexican Americans aged 65 and 

older, at baseline, residing in Texas, New Mexico, Colorado, Arizona, and California. 

Participants in the original sample were selected using area probability sampling procedures 

that involved selecting counties, census tracts, and households within selected census tracts. 

Further details on sampling procedures, assessment strategies, and participant characteristics 

are available and archived at the National Archive of Computerized Data on Aging 

(Markides, Ray, Angel, & Espino, 2009).

The original H-EPESE sample consisted of 3,050 participants interviewed in 1993/94 at 

baseline and continues to be followed. In 2004/05, 1,167 participants aged 75 and older from 

the original cohort were re-interviewed. A new cohort of 902 respondents aged 75 and older 

was added in 2004/05 using sampling procedures similar to those used in 1993/94. Both 

cohorts received identical evaluations at baseline and follow-up (sociodemographic 

characteristics, health conditions, psychosocial characteristics, blood pressure, 

anthropometric measures, and physical function measures). In 2005/06 a subsample aged 75 

and older (n = 1,013) from the 2004/05 H-EPESE cohort was randomly selected to study 

frailty (K. J. Ottenbacher et al., 2009). The inclusion criteria were the ability to respond to 

questions and to complete performance tasks essential to the frailty index (e.g., a short 

walk). Proxy respondents (N=2) were excluded from this study.

The final sample included 1,011 participants with complete information on physical activity 

and physical function measures at baseline (2004/05). Two follow-up assessments were 

conducted in 2007/08 and 2010/11. Participants were examined in their homes by raters who 

were trained on interviewing methods and performance-based assessments. Interviews were 

conducted in English and Spanish, based on the respondent’s preference. At the end of 

follow-up, 624 participants were re-interviewed (538 in person and 86 via proxy), 101 (10%) 
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were lost to follow-up, and 288 (28.4%) were confirmed dead through the National Death 

Index and reports from relatives. Participants with missing data on some of the covariates at 

baseline (N=196) were significantly more likely to have a lower Mini-Mental State 

Examination score (mean=19.7, standard deviation =7.9, p<0.01), and to report stroke 

(p=0.01), cancer (p=0.01), Parkinson’s disease (p=0.02), diabetes (p<0.01), hip fracture 

(p=0.03), emphysema (p<0.01), high depressive symptoms (p<0.01), distance vision 

impairment (p=0.02), and history of falls (p<0.01) compared with those without missing 

information.

The study protocol was approved by the university’s Institutional Review Board. Informed 

consent was obtained at the time the subjects were interviewed.

Measures

Independent Variable—Physical activity was measured with the PASE scale. PASE is a 

well-established and a validated instrument used to measure physical activity in older adults 

(Washburn, McAuley, Katula, Mihalko, & Boileau, 1999; Washburn, Smith, Jette, & Janney, 

1993). Physical activity was measured from the frequency of activities completed in the 

previous week across three subscales: household, occupational, and leisure activity. 

Household activities included lawn work, gardening, housework, and caring for others. 

Occupational activity was determined from the hours of sedentary or active work. Finally, 

leisure physical activity included walking, sporting activity, muscle strength, and endurance. 

A score for each subscale (household, occupational, and leisure) and a total physical activity 

score was derived from an empirical weighting system (Washburn et al., 1999). For data 

analysis, we followed an established method to separate PASE scores into categories (A. J. 

Ottenbacher et al., 2012). Participants below the median PASE score (63), were categorized 

as low physical activity, and those above the median were considered to have high physical 

activity. For example, a person that participated in walking outside for less than an hour on 

most days of the week, and who completed light housework and gardening, would have a 

PASE score of 53.6 and be categorized as low physical activity. Whereas, a person who was 

physically active doing volunteer work 15 hours a week, was participating in moderate 

sporting activities for less than an hour on most days of the week, and completed light 

housework would have a PASE score of 79.9 and be categorized as high physical activity.

Physical function was determined using the SPPB. The SPPB includes three lower body 

extremity tests (Freiberger et al., 2012; Guralnik, Ferrucci, Simonsick, Salive, & Wallace; 

Guralnik et al.). These were: standing balance, walking speed, and repeated chair-stands. 

Standing balance was assessed through the performance of a progression of balance stances 

that increased in difficulty. Walking speed was assessed by measuring the time (nearest 

second) for the subjects to walk 8 feet. The time for repeated chair-stands (5 in total) was 

estimated to the nearest tenth of a second. Each lower body test was scored from 0 to 4, with 

0 reflecting the inability to complete the test and 1–4 reflecting quartiles relating to task 

completion (higher score indicating higher performance). The final SPPB score was 

calculated by combining the results of the three tests. The combined scores ranged from a 

low of 0 to a high of 12, with higher scores indicating better physical functioning. 
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Participants were divided into two categories: high physical function (SPPB score ≥ 9) and 

low physical function (SPPB score<9) (Guralnik et al., 1994).

To capture whether high level of physical activity and high level of physical function is 

associated with less risk of having falls over time, participants were divided into four 

groups: low physical activity (PASE < 63) and low physical function (SPPB score<9) 

(n=453), low physical activity (PASE < 63) and high physical function (SPPB score ≥ 9) 

(n=54), high physical activity (PASE ≥ 63) and low physical function (SPPB score < 9) 

(n=307), and high physical activity (PASE ≥ 63) and high physical function (SPPB score ≥ 

9) (n=197).

Dependent Variable—Falls were determined from in-person interviews at baseline in 

2004/2005 and at two follow up time points (2007/2008 and 2010/2011). At the time of the 

interview, participants were asked “during the past 12 months, how many times did you fall 

and land on the floor or ground?” (no falls, one fall, two falls, or three or more falls). Falls 

status was categorized as having no falls versus one or more falls..

Covariates—Covariates included variables identified in previous research as associated 

with risk of falls in older adults (Friedman, Munoz, West, Rubin, & Fried, 2002; Lundebjerg 

et al., 2001; Mertz et al., 2010; Tuunainen et al., 2014). Sociodemographic variables 

included age (as continuous and categorized as 75 to < 80, 80 to <85, and ≥ 85 years), 

gender, years of formal education, and marital status (married versus unmarried). Body mass 

index (BMI) was calculated by dividing weight in kilograms by height in meters squared 

(kg/m2). The Center for Epidemiologic Studies Depression Scale (CES-D) was used to 

determine depressive symptoms (Andresen, Malmgren, Carter, & Patrick, 1994). The Mini 

Mental State Examination (MMSE) was used to determine cognitive function (Folstein, 

Folstein, & McHugh, 1975). Near and distance vision impairment was determined by self-

reported difficulty seeing at an arm’s length away and across the street, respectively. Frailty 

was assessed using a modified version of the construct described by Fried et al. (Al Snih et 

al., 2009; Fried, 1999). A sum total of present medical conditions was used to assess 

comorbidities. The following diseases and conditions were considered present if a doctor 

ever told the participant that he or she had a stroke, heart attack, cancer, Parkinson’s disease, 

hypertension, diabetes, hip fracture, emphysema, or arthritis.

Statistical Analysis

Chi-square, analysis of variance (ANOVA), and post hoc Tukey tests were used to examine 

the distribution of covariates for participants by physical activity and physical function 

groups at baseline. The general estimate equation (GEE) was fitted using PROC GENMOD 

in SAS to determine the association between physical activity and physical function groups 

and falls (one or more) over 6 years. All variables were analyzed as time-dependent 

covariates except age, gender, education, physical activity, and physical function. Two 

models were constructed to test the relationship between baseline physical activity and 

physical function groups and falls over a six-year period. Model 1 included time, age, 

gender, marital status, years of formal education, falls at baseline, physical activity and 

physical function groups, and the interaction term between group assignment and time. 
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Model 2 included all variables in Model 1 along with comorbidities, distant and near vision 

impairment, BMI, cognitive function, high depressive symptoms, and frailty status. With 

these analyses we did not find any interaction effects between variables. Additional analyses 

were conducted to examine the association between physical activity and physical function 

groups and having 2 or more falls over time. All analyses were performed using SAS for 

Windows, version 9.3 (SAS Institute, Inc., Cary, NC) and significance was determined with 

alpha=0.05.

RESULTS

The mean age of participants at baseline was 82.3±4.6; 63.2% were female; 41.7% were 

married; and 36.4% experienced a fall within the previous year at baseline assessment. There 

was no significant difference in age between those with a history of falls at baseline 

(82.7± 4.7 years) and those without (82.0±4.5 years). The mean years of education were 

4.9±3.9 years, and the mean BMI was 27.4±5.0 kg/m2. On average, participants had 2.1±1.2 

comorbidities. The most prevalent comorbidities were hypertension (67.3%), arthritis 

(63.1%), and diabetes (35.0%). Fourteen percent of the participants were classified as frail. 

The mean MMSE score was 21.20±7.03, indicating that participants were within the range 

of cognitive impaired or poor cognition but not dementia (Folstein et al., 1975; Leveille et 

al., 1998).

Most participants fell into the low physical activity-low physical function group (n=453). 

The physical activity-physical function groups were significantly different by age category. 

Individuals in the low physical activity-low physical function group were significantly older 

than those in the other groups. Complete characteristic information for participants at 

baseline by physical activity and physical function groups is outlined in Table 1. Participants 

were significantly different from one another across groups. Compared to all other groups, 

participants in the low physical activity-low physical function group were significantly more 

likely to have a lower score in the MMSE and to report more comorbidities (p<0.05). The 

low physical activity and function group was more likely to have fewer years of education 

compared to the high physical activity and function group (p<0.05). By the nature of the 

study design, participants differed by SPPB and PASE scores (p<0.01). The mean SPPB 

score was 5.6±3.6 with a range from 0–12. The mean PASE score was 77.2±61.4 with a 

range from 0 to 341.7. Participation in physical activities is displayed in Figure 1. The most 

prevalent physical activities were light housework (73.5%), walking outside of the home 

(50.5%), and outdoor gardening (50%).

Figure 2 displays the rate of falls at each follow-up point by study group among the 643 

participants who reported no falls at baseline. At the first follow- up (2007/2008) 31.1% of 

the low physical activity-low physical function, 20.0% of the low physical activity-high 

physical function, 21.9% of the high physical activity-low physical function, and 23.3% of 

the high physical activity-high physical function group reported a fall. At the second follow-

up (2010/2011) 30.8% of the low physical activity-low physical function, 21.1% of the low 

physical activity-high physical function, 36.8% of the high physical activity-low physical 

function, and 33% of the high physical activity-high physical function group reported a fall.
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Table 2 presents the odds ratio and 95 % Confidence Interval (CI) for developing a fall over 

time as a function of baseline physical activity – physical function groups. Model 1 included 

time, age, gender, marital status, education, falls at baseline (none, one or more), and group 

assignment. Low physical activity-low physical function was used as the reference group. At 

baseline, the association between physical activity – physical function groups and falls was 

statistically significant for the high physical activity – low physical function group [odds 

ratio (OR) = 0.34, 95% CI = 0.14 – 0.80] and for the high physical activity – high physical 

function group (OR = 0.35, 95 % CI = 0.14 – 0.91) compared to the reference group. The 

interaction term between physical activity – physical function groups and time of follow-up 

(falls over time) was statistically significant for the high physical activity – low physical 

function group (OR = 1.41, 95% CI = 1.08 – 1.89) and for the high physical activity – high 

physical function group (OR=1.41, 95 % CI = 1.05 – 1.89) compared to the low physical 

activity – low physical function reference group, suggesting that participants in these groups 

experienced more falls over time. No significant association at baseline or over time was 

found for the low physical activity – high physical function group and falls.

In the fully adjusted model (Table 2 - Model 2), the association between physical activity – 

physical function groups and falls at baseline remained statistically significant only for the 

high physical activity – low physical function group (OR = 0.39, 95% CI = 0.14 - 0.99) 

compared to the reference group. The interaction term between physical activity – physical 

function groups and time of follow-up (falls over time) remained statistically significant only 

for the high physical activity – low physical function group (OR=1.38, 95 % CI = 1.01 – 

1.90) compared to the reference group, suggesting that participants in this group experienced 

more falls over time. Participants in the low physical activity – high physical function had 

greater decrease of falls over time compared to the reference group, however, this decrease 

was not statistically significant (OR=0.75, CI = 0.37 – 1.52).

Additional analyses were conducted to examine the association between physical activity – 

physical function groups and having 2 or more falls at baseline and over time. The 

associations were not statistically significant after adjusting for all covariates. Other 

significant variables associated with greater increase in the risk of falls over time included 

gender (p=0.04), history of previous fall (p<0.01), number of comorbidities (p=0.05), and 

high depressive symptoms (p=0.01).

DISCUSSION

The purpose of our study was to examine the association between physical activity and 

physical function on the risk of falls among older Mexican Americans aged 75 years and 

older who participated in a frailty study. We found that participants in the high physical 

activity and low physical function group had a greater increased risk of falls over time. 

Although it did not reach significance, participants in the high physical activity and high 

physical function group had an increased risk while participants in the low physical activity 

and high physical function group had a greater decrease in their risk of falls over time. Our 

results suggest, that in these older Mexican Americans maintaining high physical activity 

levels does not decrease an individual’s risk of falls over time.
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These results support previous evidence that physical activity frequency results in an 

increased risk for falls (B. J. Jefferis et al., 2015; Lobo, 2012; Mertz et al., 2010; Peeters et 

al., 2010; Stahl & Albert, 2015; Wijlhuizen, Chorus, & Hopman-Rock, 2008). Physical 

activity incorporates a wide range of activities including lifestyle activities (walking, 

housework, gardening, etc.) (Washburn et al., 1993), aerobic exercise, muscle-strengthening, 

and balance activities (Nelson et al., 2007). Of these, muscle-strengthening and balance 

activities are most related to physical function (Guralnik et al., 1994). Physical activity 

interventions that have showed a reduction in falls are predominantly focused on increasing 

strength and balance (L. Clemson et al., 2012; Day et al., 2002; Hu et al., 2015; Kendrick et 

al., 2014; Lobo, 2012; Mangani et al., 2008). Only 11% of our participants took part in 

muscle-strengthening activities, and most participants had low physical function (n=760). 

Conversely, the majority of our participants were regularly physically active by completing 

light housework and walking. A study of 1,487 older adults, 50 years of age and older, found 

that individuals with the highest rates of walking and household activities were frequent 

fallers (Stahl & Albert, 2015). The high rates of walking and light housework may explain 

why 40% of our participants had a fall over the 6-year study period.

Based on our findings and information in the current literature, thoughtful considerations 

must be made in promoting physical activity to prevent falls. Physical activity should not be 

eliminated or decreased, because it provides several other health benefits for older adults 

(Nelson et al., 2007). Rather, how the physical activity is conducted must be modified for 

older adults at risk for falls. Data in the literature supports in-home exercises and 

environmental modifications, together with functional exercises to decrease risk of falls in 

this population (Campbell et al., 2005; L. Clemson et al., 2012).

Aerobic activity is essential for the health of older adults (Nelson et al., 2007). However, 

outdoor physical activity may increase a person’s risk for falls by increasing opportunities to 

have a fall (Wijlhuizen et al., 2008). Evidence from an energy expenditure study showed that 

walking in place for approximately 25 minutes is comparable to walking 1 mile at 3.0 mph 

(Steeves, Thompson, & Bassett, 2012). Stepping in place can potentially decrease the 

potential risks for falls while increasing an individual’s aerobic capacity and mobility. 

Physical function exercises can also be performed in the home. There is evidence that 

balance and strength exercises that are integrated into the daily lives of participants are 

effective in reducing falls (L. Clemson et al., 2012). The LiFE Study found a 31% reduction 

in the rate of falls at one year of follow up in the integrated exercise group compared to the 

control group who participated in a traditional in-home program (L. Clemson et al., 2012). 

The advantage of this type of exercise program is that it does not require additional exercise 

equipment or outdoor exercise, thus decreasing the external risk for falls (i.e. stairs, uneven 

sidewalks, improper equipment use).

The environment of physical activity should be modified, whether it is conducted indoors or 

outdoors. The addition of environmental modifications to a fall-risk prevention strategy can 

be effective (Lundebjerg et al., 2001). Tools such as the Westmead Home Safety Assessment 

(WeHSA) (L Clemson, Fitzgerald, & Heard, 1999a, 1999b), a very comprehensive tool that 

focuses on risks related to falls in traffic ways, indoors, living area, seating, bedroom, 

bathroom, kitchen and laundry, and on footwear, and medication management can be applied 
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to older adults (L Clemson et al., 1999a, 1999b). A study that enrolled 391 visually impaired 

older adults for a year-long intervention found that WeHSA was successful in reducing falls. 

Participants were randomized to have a WeHSA program, in-home balance and strength 

training, WeHSA program and in-home balance and strength training, or social visits with 

no exercise or home safety programs. At the end of the study, there were 1.17 falls per 

person year in a group that received WeHSA modifications and exercise whereas the in-

home exercise group alone experience 1.3 falls per person year (Campbell et al., 2005). 

Thus, providing a safe environment for physical activity may further decrease fall risk.

These recommendations are also suitable for frail older adults; however, more surveillance 

and motivational support is needed for a frail population (Geraedts, Zijlstra, Zhang, Bulstra, 

& Stevens, 2014). An in-home exercise program was developed by Geraedts and colleagues 

(2014) for frail older adults. The intervention incorporates in-home strength and balances 

exercises in addition to weekly phone calls and sensor monitoring for motivation and 

surveillance, respectively (Geraedts et al., 2014). A 6-month intervention is currently being 

conducted to test its effectiveness, but the authors believe that this program will increase 

physical activity and physical function in frail participants (Geraedts et al., 2014).

Strengths and Limitations

This study has some limitations. First, over the 6-year period, 10% of the study cohort was 

lost to follow-up and 28.4% died, which may have underestimated the incidence of falls. 

Second, our analysis does not account for the severity of the falls and, therefore, we cannot 

determine the ultimate effect on the health of our participants. Despite this limitation, falls 

are highly associated with adverse health events, such as injuries, fractures, and 

hospitalization (Lundebjerg et al., 2001; Mertz et al., 2010; Nowalk et al., 2001). Third, 33% 

of our participants had mild or moderate cognitive impairment which could have led to an 

underestimation of our findings. Fourth, our analysis does not account for the environment 

surrounding the physical activity, a factor that could add another risk for falls. However, the 

PASE scale is widely used and is a reliable instrument to measure physical activity in older 

adults (Washburn et al., 1999; Washburn et al., 1993). Fifth, the fully adjusted model was 

not adequately powered to detect significance in the low physical activity-high physical 

function group (N=54) or in the high physical activity-high physical function group 

(N=197). Lastly, the participants in this study were from a subsample of older Mexican-

Americans that were enrolled in a study on frailty, and the results may not be generalizable 

to all older Mexican-Americans in the U.S.

The major strength of this study is that it evaluates the level of physical activity and the level 

of physical function on the risk of falls over time. Both measures, PASE and SPPB, are 

standard instruments to measure physical activity and physical function, respectively 

(Guralnik et al., 1994; Washburn et al., 1999; Washburn et al., 1993). To our knowledge, no 

study accounts for the levels of both physical activity and physical function on the rate of 

falls among older Mexican American adults. This gives insight on the types of physical 

activities that are most associated with falls within this population, information which is 

currently lacking in the literature (Lundebjerg et al., 2001).
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Conclusion

The current guidelines encourage older adults to be physically active to prevent falls 

(Lundebjerg et al., 2001; Michael et al., 2010; Nelson et al., 2007). However, our findings 

suggest that high levels of physical activity with low levels of physical function are 

associated with an increased risk of falls among older Mexican American adults over time. 

Our participants predominately participated in lifestyle physical activities such as light 

housework, walking, and gardening, and rarely participated in muscle-strengthening and 

balance exercises that specifically improve physical function. Increasing the activities that 

improve physical function, instead of merely increasing the frequency of physical activity, 

should be the focus in order to prevent falls within this population. Based on the current 

literature, this population may benefit from in-home activities to decrease an individual’s 

risk of falls overtime.
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Figure 1. 
Physical activities at baseline (N=1011).
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Figure 2. 
Rate of falls at each follow-up among participants with no falls at baseline (N=643). LPA-

LPF: Low physical activity- Low physical function; LPA-HPF: Low physical activity- High 

physical function; HPA-LPF: High physical activity- Low physical function; HPA-HPF: 

High physical activity- High physical function.
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Table 2

General Estimation Equations for Falls over 6-year of Follow-up as a Function of Baseline Physical Activity 

and Physical Function Group (N=1011)

Variable Model 1 Model 2

OR (95% Confidence Interval)

Main Effect

 Low Physical Activity - Low Physical Function Ref Ref

 Low Physical Activity - High Physical Function 1.22 (0.24–6.92) 1.19 (0.16–8.69)

 High Physical Activity - Low Physical Function 0.34 (0.14–0.80)* 0.39 (0.14–0.99)*

 High Physical Activity - High Physical Function 0.35 (0.14–0.91)* 0.60 (0.21–1.74)

 Time 1.06 (0.88–1.27) 1.08 (0.87–1.35)

Time Interaction effect

 Low Physical Activity - Low Physical Function Ref Ref

 Low Physical Activity - High Physical Function 0.79 (0.44–1.41) 0.75 (0.37–1.52)

 High Physical Activity - Low Physical Function 1.41 (1.08–1.89) ** 1.38 (1.01–1.90)*

 High Physical Activity - High Physical Function 1.41 (1.05–1.89)* 1.20 (0.85–1.68)

*
p<0.05,

**
p<0.01

Model 1 included time, age, gender, marital status, education, falls at baseline, and physical ability groups.

Model 2 included BMI, depressive symptoms, MMSE, and comorbidities along with variables in Model 1.
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