
STUDYCASE

Falls and Comorbid Conditions among 
Community Dwelling Arkansas Older Adults 

from a Population-based Survey

ABSTRACT
The prevalence of self-reported falls 

and associated comorbid conditions among 
community dwelling Arkansas older adults 
(ages 65 years and older) was estimated us-
ing data from the 2010 Behavioral Risk Fac-
tor Surveillance System survey. 1,653 Ar-
kansas older adults were surveyed. Eighteen 
percent of them had sustained a fall at least 
once in the past three months prior to the 
survey period. After adjusting for age, gen-
eral health, coronary heart disease, diabetes 
status and quality rest or sleep in a multino-
mial logistic regression, we found that older 
adults with visual impairment (OR=1.47; 
95% CI: 1.02, 2.12), and those who use 
special equipment (OR=2.85; 95% CI: 1.94, 
4.19) were more likely to have sustained a 
fall. An integrated multidisciplinary approach 
in caring for older adults is imperative for 
preventing falls and fall-related injuries. This 
can also reduce fall-related hospitalizations 
and potentially result in substantial cost sav-
ings as well as improve the quality of life of 
older Arkansans.

INTRODUCTION
Falls are the leading cause of injury re-

lated deaths among older adults. According to 
the Centers for Disease Control and Prevention, 
15.9% of all US adults 65 years and older (older 
adults) fell at least once during the preceding 
three months and approximately 31.3% of those 
who fell sustained an injury that resulted in a 
doctor visit or restricted their activity for at least 

one day.1 Falls among older adults can lead to 
death, disability, and admission to a long-term 
care facility and substantial medical costs.2, 3 In 
2010, there were 10, 407 hospitalizations among 
Arkansas older adults with an average length of 
stay of about 5 days. The average charge for 
falls-associated hospitalization was $22, 412. 4 

Several risk factors for falls among older adults 
have been studied, including older age, white 
race, history of falling, use of special equipment 
such as cane or walker, abnormalities in gait or 
balance, muscle weakness, visual impairment, 
use of psychotropic drugs and sleep disorders. 
5, 6 Currently, there is no clinical consensus on 
a standardized screening instrument to assess 
the risk of falls among older adults.7 Multiple 
strategies or guidelines for the prevention of falls 
among older adults have been recommended, 
including exercise (tai chi, flexibility and strength 
training exercise), vitamin D supplementation, 
and multifactorial interventions.8-10

Although, many risk factors for falls among 
older adults have been studied, only a few stud-
ies have evaluated the association of falls and 
the co-morbid conditions such as presence of 
coronary heart disease, stroke, diabetes, qual-
ity rest or sleep, and overall general health.11-13 

Using the population-based behavioral risk fac-
tor surveillance system (BRFSS) survey, we as-
sessed the association between the falls among 
older Arkansans and some selected co-morbid 
conditions that can predispose to falls. We also 
set the stage for a discussion of some of the 
prevention strategies to combat this frequently 
devastating condition among our older adults.

METHODS

Data Sources
The Behavioral Risk Factor Surveillance System 

(BRFSS).

 The BRFSS is the world’s largest telephone 

survey used to track health risks of Americans 

aged 18 years and older. Since 1984, it has been 

administered by the 50 states in the US through 

funding from the Centers for Disease Control and 

Prevention (CDC) to a random sample of non-

institutionalized community dwelling adults. The 

survey uses the disproportionate stratified random 

digit dialing methodology; additional information on 

survey design and methodology can be found in 

BRFSS Users Guide (Chapter Seven).14

The BRFSS survey collects information on 

survey respondents’ demographic and behavioral 

characteristics, and co-morbid conditions (pres-

ence of coronary heart disease, stroke, diabetes), 

overall general health, visual impairment (difficulty 

seeing or recognizing a friend across the street), use 

of special equipment (i.e. cane, wheel chair, special 

bed or a special telephone), quality rest or sleep, 

hours of sleep, and daytime sleepiness. The survey 

has been continuously administered in Arkansas 

since 1993. In the years 2003, 2008 and 2010, a 

falls core section which consists of two questions 

was asked among adults age 40 years and older 

in Arkansas. The questions specific to core section 

on falls are: “In the past three months, how many 

times have you fallen?,” and “How many of these 

falls caused an injury? By an injury, we mean the 

fall caused you to limit your regular activities for at 

least a day or to go see a doctor?” 
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Statistical Analysis
Statistical analysis was carried out with SAS 

version 9.3 (SAS Institute, Cary, NC) and SUDAAN 
version 11.0 was used specifically to account 
for variable weights and stratified design. We re-
stricted our analysis to the 2010 BRFSS survey 
data on falls among older adults (65 years of age 
or higher). A chi-square (c2) test was used to test 
the differences in the demographic characteristics 
and co-morbid conditions among older adults with 
falls. A multivariate binomial logistic regression 
method was used to assess the epidemiological 
determinants of falls among older adults and to 
assess its relationship with co-morbid conditions, 
after adjusting for other variables. Education was 
used as a proxy measure for socioeconomic sta-
tus. Annual household income was not 
included in the model for two reasons: 
1) to avoid co-linearity with education, 
and; 2) to avoid excluding respondents 
that did not wish to disclose or did not 
know their household income. Several 
variables of interest in this study are 
logically correlated with each other. For 
example, older adults with co-morbid 
conditions were more likely to have fair/
poor general health. Therefore, not all 
variables that were significantly associ-
ated with falls were significant predictors 
in the final multivariate model. All 2-way 
interactions were tested for significance 
in the model. We also conducted a sen-
sitivity analysis by stratifying older adults 
who used special equipment and who 
did not use special equipment to assess 
the predictors for falls. The final model 
includes only variables and interactions 
that made a significant contribution (P 
< .05).The Hosmer-Lemeshow test was 
used to assess goodness of fit while the 
Wald F test was used to assess statistical 
significance of odds ratios.

RESULTS
A total of 1,653 older adults 65 

years and older were surveyed.  Higher 

proportion of those surveyed were 65-74 

years of age (53.8%), females (57.2%), 

whites (93.1%), those who had an annual 

household income less than twenty five 

thousand dollars (41.7%), and those who 

were high school graduates (37.2%). 

Approximately 18.0% of the older adults 65 

years and older had fallen at least once in the past 

3 months. When demographic characteristics of 

older adults who had fallen in the past 3 months 

were assessed (Table 1), a higher proportion of 

those between 85 years of age or older had fallen 

in the past 3 months (26.6%) compared to those 

75-84 years of age (17.7%) or those over 65-74 

years of age (16.7%), though this was not statis-

tically significant (P=0.0835). When co-morbid 

conditions among older adults were compared 

(Table 2), a significantly higher proportion of those 

who reported fair/poor health had fallen in the past 

month compared to those who reported excellent/

good health (23.4% vs. 15.5%, p<0.0023). Simi-

larly, older adults who reported no quality rest or 

sleep (21.2%, p=0.0239), had history of coronary 

heart disease (25.0%, p=0.0163), diabetes (24.3%, 

p=0.0106), had difficulty seeing a friend across the 

street due to visual impairment (24.9%, p=0.0010), 

and those who used a special equipment (34.8%, 

p<0.0001) were significantly more likely to have 

fallen in the past 3 months compared to respective 

referent groups. 

After adjusting for the demographic character-

istics and co-morbid conditions in the multivariate 

logistic regression model (Table 3), older adults 

who used special equipment (OR=2.85; CI: 1.94, 

4.19), and those who had visual impairment (dif-

ficulty seeing) (OR=1.47; CI: 1.02, 2.12) were more 

likely to have had fallen in the past 3 months. Older 

adults who did not have a quality rest or 

sleep (OR=1.35; 0.97, 1.89) were more 

likely to have fallen in the past 3 months, 

though this was not statistically signifi-

cant. We tested the association between 

quality rest or sleep and falls among older 

adults after stratifying by those who used 

special equipment (OR=1.31; 0.90, 1.89) 

and those who did not use special equip-

ment (OR=1.58; 0.88, 2.85). However, the 

association between quality rest or sleep 

and falls among older adults was not sig-

nificant.

DISCUSSION
 To our knowledge, this is the first 

study to use the population-based sur-

vey data from the BRFSS to assess the 

association between falls and comorbid 

conditions among Arkansas older adults. 

 Our study reaffirmed some of the 

findings from previous studies. Older 

adults who used special equipment 

(OR=2.85; CI: 1.94, 4.19) had nearly 

three times higher odds of sustaining a 

fall compared to those who did not use 

special equipment. Use of special equip-

ment such as cane or wheel chair for mo-

bility may indicate some degree of physi-

cal impairment or disability among older 

adults and puts them at an increased risk 

of falls. Also, older adults who had visual 

impairment (OR=1.47; CI: 1.02, 2.12) had 

fifty percent higher odds of sustaining a 

fall than those who did not have a visual 

Table 1. Demographic characteristics of older adults with 
falls, Arkansas, 2010 (N=1653).

Characteristics With Falls (% (SE*) P-value

Total 18.0 (1.1)

Age groups 0.0835
65-74 16.7 (1.5)
75-84 17.7 (1.9)
85+ 26.6 (4.2)

Sex 0.5114
Male 18.9 (1.9)
Female  17.4 (1.4)

Race 0.8433
White 17.9 (1.2)
Black 17.0 (4.7)
Other 23.5 (10.1)

Body Mass Index 0.1873
< 24.9 18.5 (1.9)
25.0 – 29.9 15.7 (1.8)
> 30.0 21.2 (2.5)

 Income 0.0576
< 24.9 K 21.8 (2.1)
25-49.9K 16.2 (2.0)
> 50K 14.9 (2.5)

 Education 0.9786
Some high school or less 17.2 (2.7)
High school graduate 17.9 (1.9)
Some college 18.4 (2.4)
College graduate 18.6 (2.3)

Current Smoker 0.1529
Yes 14.1 (2.9)
No 18.6 (1.2)

Exercise 0.0936
Yes 16.5 (1.4)
No 20.5 (2.0)

* - Standard error
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impairment. Evaluating older adults for visual im-

pairment should be part of routine clinical visits to 

prevent debilitating effects of falls. 

The observations from our study emphasize 

the need for an integrated approach to prevent falls 

among older adults. Currently, there is no clinical 

consensus on a standardized screening instrument 

to assess the risk of falls among older adults. 15 

Screening for physical functioning/impairment, vi-

sual impairment and quality rest or sleep should be 

an essential part of falls assessment.  This can as-

sist in formulating strategies to prevent falls among 

older adults. Multiple guidelines for the prevention 

of falls among older adults have been recom-

mended, including exercise (tai chi, flexibility and 

strength training exercise), vitamin D supplementa-

tion, and multifactorial interventions.16-18 

The findings in this report are subject to a few 

limitations. First, BRFSS is a telephone survey and 

does not include persons without landline tele-

phones, or those residing in nursing homes, long 

term care facilities or other institutions. Second, the 

self report design of the BRFSS could have affected 

our results because socially desirable responses 

tend to be over reported and, therefore, less accu-

rate. Third, because of the cross-sectional nature of 

the survey, one must use caution in making infer-

ences suggestive of causality based on the results. 

Fourth, our study and its findings are limited to 

community dwelling Arkansas older adults. It does 

not apply to Arkansas older adults residing in hos-

pitals, nursing homes, long term care institutions 

or any other facilities. Finally, survey respondents 

could be subject to recall bias and possibly could 

have misinterpreted the wording of the question 

used to identify falls or insufficient rest or sleep.

In conclusion, our study demonstrates an as-

sociation between falls and co-morbid conditions 

(use of special equipment, and visual impairment) 

in a random, population-based study. Our findings 

also suggest that assessment of sleep quality may 

be a useful aspect of fall pre-

vention strategies, although 

this requires further evaluation. 

For every older adult who falls 

and sustains injuries, a care-

giver is also impacted in some 

way, often increasing the over-

all stress. Because of the tre-

mendous physical, emotional 

and economic burden of falls 

and fall-related injuries, strate-

gies to streamline assessment 

of fall risk and fall prevention 

is a priority and an integrated 

multidisciplinary approach in 

caring for older adults is there-

fore essential. This can also 

reduce fall-related hospital-

izations and potentially result 

in substantial cost savings as 

well as improve the quality of 

life of older Arkansans.
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