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Objective  To investigate disparities in the fear of falling between urban and rural communities in relation to 
socio-demographics, health status, and functional level.
Methods  A total of 974 subjects aged 40 years or older participated in this study (335 urban residents and 639 
rural). They completed a questionnaire about socio-demographics, health-related variables, and experience with 
falls. We employed both direct questioning and the Korean version of Falls Efficacy Scale-International (KFES-I) to 
investigate fear of falling in terms of perceptive fear and higher level of concern over falling during daily activities. 
The Korean version of Instrumental Activities of Daily Living was used to assess functional independency.
Results  Aging, female gender, fall history, and the presence of chronic medical problems were independently 
associated with higher prevalence for the fear of falling. Both perceptive fear of falling and a higher level of 
concern over falling were more prevalent in the rural senior population compared with those in the urban 
population when they had the following characteristics: lower income or educational background, physical 
laborer or unemployed, no chronic medical morbidity, or functional independency in daily activities.
Conclusion  The disparity in the fear of falling between the two areas is thought to be related to age structure, 
and it may also exist in healthy or functionally independent senior populations under the influence of socio-
environmental factors. A senior population with lower socio-economic status residing in a rural area might be 
related with a greater vulnerability to the fear of falling. We should consider regional characteristics when we 
design fall-related studies or develop fall-prevention programs at the community level.
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INTRODUCTION

Falling is a major medical problem that can cause seri-
ous injuries including fracture and brain injury, and may 
even lead to death. According to worldwide statistics in 
2000, approximately 283,000 people were injured seri-
ously from falls [1]. More than 50% of seniors with a his-
tory of falls experience them again [2], and 25% appear 
to have restrictions in their activities of daily living (ADL) 
due to physical injury and fear of falling. Fear of falling 
is thought to be a problematic consequence of falls, and 
people with experience of falls feel that fear of falling is 
strongest compared with other fears [3,4].

Prevalence for fear of falling in community senior citi-
zens ranges from 25%-50% depending on the study [5-8], 
and is higher in females and those who have experienced 
any fall [7,9,10]. Fear of falling is thought to share risk 
factors with falls [11] and may have an equivalent impor-
tance to a health issue [12]. Fear of falling is related to a 
subjective feeling of unhealthiness and leads to restric-
tions in ADL, deteriorated physical functioning, limited 
functional independence, and damaged identity [3,12-
14]. Fear of falling is not only the immediate result of falls 
[15] but also a risk factor for falls [7,11,12] which creates a 
vicious cycle between falls and fear of falling [11].

Many attempts have been made to assess fear of falling. 
Subjects have been directly asked whether they had a fear 
of falling, but this was inaccurate and had low predict-
able value. Tinetti et al. [16] defined fear of falling as “low 
perceived self-efficacy in avoiding falls during essential, 
nonhazardous activities of daily living” and developed 
the Falls Efficacy Scale (FES) in 1990. To complement low 
sensitivity to detect fear of falling for individuals with 
proper ADL [11,12], the Falls Efficacy Scale-International 
(FES-I) was developed by Yardley et al. [17] in 2005 and 
consists of 16 items (six additional and 10 existing items). 
The FES-I is a recommended tool in both research and 
clinical settings [18] and has been translated into various 
languages including Korean [19-21].

It is important to expose the relationship between fear 
of falling and related variables and risk factors for falls. 
Falls result from compound implications of both intrinsic 
and extrinsic risk factors [22]. Intrinsic factors are com-
posed of physical and psychological status of the person, 
and the extrinsic factors are environmental issues [14]. 
Among extrinsic factors, regional characteristics may play 

an important role in the incidence of fall because they are 
directly related to the home and occupational environ-
ment and are indirectly associated with intrinsic factors. 
Fear of falling is both a consequence and risk factor for 
falls and shares some risk factors with falls [3,7,9,11-15]. 
Therefore, we hypothesized that fear of falling may be in-
fluenced by regional characteristics. Thus, investigating 
regional disparity of the prevalence for a fear of falling 
in relation with health-related and socio-environmental 
factors will provide a clue to understand and reduce fear 
of falling. This approach will contribute to establish fall 
prevention programs at the community level. However, 
most studies have been conducted only in a certain area 
or facility or recruited participants from regional medical 
centers, but few studies have investigated the disparity 
of fear of falling in rural and urban areas and its relation-
ship with other fall-related risk factors [23-29].

Many researchers had suggested that fear of fall-
ing is related with impaired functional independency 
[5,8,12,13,30,31], and that fear of falling is related with 
decline of Instrumental Activities Of Daily Living (IDAL) 
in regional studies in Korea [28,32].

In this study, we investigated the disparity for the fear 
of falling between urban and rural areas in relation to 
socio-demographics, health issues and medical morbidi-
ties, and functional level in daily activities.

MATERIALS AND METHODS

Subjects
This study was conducted as part of a 2008 Community 

Health Survey. Among 1,685 participants, 974 partici-
pants (335 from urban and 639 from rural community) 
aged 40 years or older participated.

Methods
Fear of falling assessment
This study approached fear of falling in two ways: 1) 

direct questioning focused on perceptive fear of falling 
and 2) the Korean version of FES-I (KFES-I) was used to 
measure the confidence in avoiding falling during daily 
activities by means of the level of concern over falling. 
The direct questions asked whether participants had a 
fear of falling. The KFES-I has 16 items, and each item 
can be scored from one to four (total score 16-64). Ac-
cording to the cut-point suggested by Delbaere et al. [18], 
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Table 1. Characteristics of subjects (n=8)

Characteristic Urban (n=335) Rural (n=639) p-valuea) χ2

Age (yr) 54.5±10.9 61.4±11.9 0.028

    40–49 140 (41.8) 130 (20.3) <0.001 70.865

    50–59 83 (24.8) 157 (24.6)

    60–69 75 (22.4) 160 (25.0)

    ≥70 37 (11.0) 192 (30.1)

Gender

    Male 145 (43.3) 294 (46.0) 0.416 0.660

    Female 190 (56.7) 345 (54.0)

Household (generations living with)

    2 or 3 253 (75.5) 286 (44.8) 84.166 <0.001

    1 82 (24.5) 353 (55.2)

Living with spouse

    Yes 271 (80.9) 496 (77.6) 0.235 1.408

    None 64 (19.1) 143 (22.4)

Educational background (yr)

    ≥10 181 (54.0) 233 (36.5) 27.752 <0.001

    ≤9 154 (46.0) 406 (63.5)

Occupation

    Profession, office worker 100 (29.9) 129 (20.2) 17.159 <0.001

    Physical laborer 80 (23.9) 222 (34.7)

    None 155 (46.3) 288 (45.1)

Income (104 KRW)

    >100 237 (78.5) 296 (54.5) <0.001 47.855

    ≤100 65 (21.5) 247 (45.5)

Housing type

    Apartment or condominium 158 (47.2) 37 (6.0) <0.001 234.955

    Others 177 (52.8) 602 (94.0)

Falls in the past 1 yr (+) 47 (14.1) 86 (13.5) 0.791 0.070

Chronic disease or health problem (+) 188 (56.1) 398 (62.3) 0.062 3.486

    Neurologic disorder (+) 10 (3.0) 36 (5.6) 0.064 3.427

    Musculoskeletal disorder (+) 69 (20.6) 164 (25.7) 0.078 3.102

    Cardiovascular disease (+) 92 (27.5) 218 (34.1) 0.034 4.484

    Asthma (+) 8 (2.4) 25 (3.9) 0.212 1.560

    Gastrointestinal ulcer (+) 19 (5.7) 17 (2.7) 0.018 5.599

    Diabetes (+) 32 (9.6) 91 (14.2) 0.036 4.379

    Urinary incontinence (+) 23 (6.9) 25 (3.9) 0.043 4.091

    Anemia (+) 30 (9.0) 16 (2.5) <0.001 20.328

    Cancer (+) 11 (3.3) 19 (3.0) 0.790 0.071

    Visual problem (+) 25 (7.5) 41 (6.4) 0.537 0.381

    Auditory problem (+) 11 (3.3) 55 (8.6) 0.002 9.860

Smoking

    Never 194 (57.9) 378 (59.1) 0.929 0.147

    Past 68 (20.3) 127 (19.9)

    Current 73 (21.8) 134 (21.0)
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we regarded a score of 23 or more as having a higher level 
of concern over falling.

Functional independency assessment
We assessed participants’ functional independency in 

daily activities using the Korean version of IADL (K-IADL) 
[33]. This questionnaire consisted of 10 items: ability to 
use the telephone, shopping, food preparation, house-
keeping, laundry, mode of transportation, responsibil-
ity for one’s own medication, ability to handle finances, 
grooming, and short distance outings. Participants were 
regarded as dependent if they showed dependency on at 
least one of the K-IADL items.

Health-related variables
We collected participant health-related information, 

including drinking and smoking habits, chronic medical 
problem (neurologic, musculoskeletal, cardiovascular 
diseases, asthma, gastrointestinal ulcer, diabetes, urinary 
incontinence, anemia, cancer, and visual and auditory 
problems), and history of falls. We classified the partici-
pants into three groups according to their drinking hab-
its: 1) no drinking in the last year, 2) moderate drinking 
(once per week or less and seven cups or less at a time) 
and 3) heavy drinking (more than once per week or more 
than seven cups at a time). They were also divided into 
the following three categories of smoking: non-smoker, 
previous smoker, and current smoker. For each medical 
problem, two questions were asked: “I have had it in my 
life” and “I have been diagnosed with it by a doctor”, and 
it was recognized only when the participants answered 
“Yes” to both questions.

Socio-demographic variables
Socio-demographic information was obtained using 

a predefined Community Health Survey questionnaire, 
including age, gender, occupation, marital status, family 
make-up (single generation vs. two or three generations 
living together), types of housing (apartment or condo-
minium vs. other types), educational background, and 
average income. Occupation was classified into three cat-
egories of professional practice or office worker, physical 
laborer including farmer, and none. Educational back-
ground was divided into the following two groups: 1) up 
to nine years (junior high school graduate) and 2) over 
10 years (high school graduate or higher). Income was 
answered in two ways: 1) one million Korean Won (KRW) 
per family or less and 2) more than one million KRW per 
family.

Statistical analyses
The chi-square test was used to compare all variables 

between urban and rural residents. The prevalence of the 
perceptive fear of falling and higher level of concern over 
falling in each subgroup according to socio-demographic 
or health-related variables was analyzed in the urban and 
rural residents, respectively, and the differences between 
the two regions were compared using the chi-square test. 
Univariate analyses with the chi-square test were con-
ducted for each variable to evaluate the association with 
the prevalence of perceptive fear of falling and higher 
level of concern over falling. Variables with significant 
association went to the next step in the analysis. Binary 
logistic regression analyses was performed to test wheth-
er those variables were independently associated with 
perceptive fear of falling or higher level of concern over 

Table 1. Continued

Characteristic Urban (n=335) Rural (n=639) p-valuea) χ2

Drinking

    No drinking 102 (30.5) 314 (49.1) <0.001 76.281

    Moderate drinking 166 (49.6) 142 (22.2)

    Heavy drinking 67 (20.0) 183 (28.6)

Dependency in K-IADLb) 26 (7.8) 107 (16.7) <0.001 15.044

K-IADL score 10.5±2.3 11.0±2.9 0.001

Values are presented as mean±standard deviation or number (%).
KRW, Korean Won; K-IADL, Korean version of Instrumental Activities of Daily Living.
a)p-values were estimated by χ2-test or t-test,  b)regarded as dependent if dependent in at least one of the items of the 
K-IADL.
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Table 2. Comparison of the prevalence of perceptive fear of falling and higher level of concern over falling between 
the urban and rural areas

Perceptive fear of 
fallinga) p-value χ2

Higher level of con-
cern over fallingb) p-value χ2

Urban Rural Urban Rural
All participants 107 (31.9) 309 (48.4) <0.001 24.207 30 (9.0) 130 (20.7) <0.001 21.594

Age (yr)

     40–49 23 (16.4) 19 (14.6) 0.681 0.169 0 (0.0) 4 (3.1) 0.114 4.341

     50–59 24 (28.9) 41 (26.1) 0.642 0.216 5 (6.0) 8 (5.1) 0.771 0.085

     60–69 33 (44.0) 91 (56.9) 0.065 3.396 14 (18.7) 27 (17.3) 0.800 0.064

     ≥70 27 (73.0) 158 (82.3) 0.188 1.735 11 (29.7) 91 (48.9) 0.032 4.582

Household 
   (generations  living with)

     2 or 3 72 (28.5) 117 (40.9) 0.003 9.140 18 (7.1) 50 (17.9) <0.001 13.657

     1 35 (42.7) 192 (54.4) 0.056 3.656 12 (14.6) 80 (23.0) 0.097 2.754

Living with spouse 

     Yes 74 (27.3) 223 (45.0) <0.001 23.017 12 (4.4) 90 (18.4) <0.001 29.144

     None 33 (51.6) 86 (60.1) 0.249 1.331 18 (28.1) 40 (28.8) 0.924 0.009

Educational background (yr)

     ≥10 33 (18.2) 59 (25.3) 0.085 2.963 3 (1.7) 10 (4.3) 0.128 2.318

     ≤ 9 74 (48.1) 250 (61.6) 0.004 8.376 27 (17.5) 120 (30.3) 0.002 9.234

Occupation

     Profession, office worker 17 (17.0) 26 (20.2) 0.554 0.368 1 (1.0) 5 (3.9) 0.180 1.795

     Physical laborer 20 (25.0) 104 (46.8) 0.001 11.598 3 (3.8) 31 (14.3) 0.011 6.400

     None 70 (45.2) 179 (62.2) 0.001 11.819 26 (16.8) 94 (33.3) <0.001 13.769

Income (104 KRW)

     >100 60 (25.3) 105 (35.5) 0.012 6.352 12 (5.1) 33 (11.5) 0.010 6.712

     ≤100 33 (50.8) 143 (57.9) 0.303 1.063 14 (21.5) 69 (28.3) 0.276 1.187

Housing type

     Apartment 43 (27.2) 6 (16.2) 0.165 1.928 9 (5.7) 2 (5.4) 0.938 0.006

     Others 64 (36.2) 303 (50.3) 0.001 11.029 21 (11.9) 128 (21.7) 0.004 8.355

Fall in the past year

     (-) 76 (26.4) 248 (44.8) <0.001 27.241 19 (6.6) 91 (16.7) <0.001 16.713

     (+) 31 (66.0) 61 (70.9) 0.553 0.352 11 (23.4) 39 (46.4) 0.009 6.770

Chronic disease or health 
   problem

     Neurologic disorder

         (-) 98 (30.2) 281 (46.6) <0.001 23.642 23 (7.1) 111 (18.8) <0.001 22.761

         (+) 9 (90.0) 28 (77.8) 0.389 0.743 7 (70.0) 19 (52.8) 0.331 0.945

     Musculoskeletal disorder

         (-) 62 (23.3) 185 (38.9) <0.001 18.767 12 (4.5) 60 (12.8) <0.001 13.134

         (+) 45 (65.2) 124 (75.6) 0.105 2.633 18 (26.1) 70 (43.8) 0.012 6.357

     Cardiovascular disease

         (-) 66 (27.2) 168 (39.9) 0.001 10.965 14 (5.8) 72 (17.3) <0.001 18.114

         (+) 41 (44.6) 141 (64.7) 0.001 10.797 16 (17.6) 58 (27.2) 0.073 3.222



Fear of Falling Between Urban and Rural Residents in Relation With Other Variables

853www.e-arm.org

Table 2. Continued

Perceptive fear of 
fallinga) p-value χ2

Higher level of con-
cern over fallingb) p-value χ2

Urban Rural Urban Rural
     Asthma

         (-) 103 (31.5) 288 (46.9) <0.001 20.855 28 (8.6) 122 (20.2) <0.001 21.096

         (+) 4 (50.0) 21 (84.0) 0.051 3.815 2 (25.0) 8 (33.3) 0.660 0.194

     Gastrointestinal ulcer

         (-) 97 (30.7) 299 (48.1) <0.001 25.931 27 (8.6) 123 (20.1) <0.001 20.459

         (+) 10 (52.6) 10 (58.8) 0.709 0.139 3 (15.8) 7 (41.2) 0.090 2.882

     Diabetes

         (-) 93 (30.7) 253 (46.2) <0.001 19.366 24 (7.9) 105 (19.4) <0.001 19.886

         (+) 14 (43.8) 56 (61.5) 0.080 3.055 6 (19.4) 25 (28.4) 0.323 0.976

     Urinary incontinence

         (-) 93 (29.8) 295 (48.0) <0.001 28.266 25 (8.0) 123 (20.4) <0.001 23.003

         (+) 14 (60.9) 14 (56.0) 0.732 0.117 5 (21.7) 7 (29.2) 0.559 0.341

     Anemia

         (-) 92 (30.2) 300 (48.2) <0.001 27.162 27 (8.9) 127 (20.8) <0.001 20.462

         (+) 15 (50.0) 9 (56.3) 0.686 0.163 3 (10.0) 3 (18.8) 0.401 0.704

     Cancer

         (-) 102 (31.5) 296 (47.7) <0.001 23.073 30 (9.3) 126 (20.7) <0.001 19.598

         (+) 5 (45.5) 13 (68.4) 0.261 1.531 0 (0.0) 4 (22.2) 0.268 2.836

     Visual problem

         (-) 90 (29.0) 280 (46.8) <0.001 26.763 23 (7.4) 110 (18.7) <0.001 20.266

         (+) 17 (68.0) 29 (70.7) 0.815 0.055 7 (28.0) 20 (51.3) 0.066 3.386

     Auditory problem

         (-) 100 (30.9) 270 (46.2) <0.001 20.386 26 (8.0) 104 (18.1) <0.001 16.910

         (+) 7 (63.6) 39 (70.9) 0.632 0.230 4 (36.4) 26 (48.1) 0.475 0.511

Smoking

     Never 69 (35.6) 204 (54.0) <0.001 17.400 17 (8.8) 87 (23.5) <0.001 18.212

     Past 16 (23.5) 57 (44.9) 0.003 8.621 8 (11.8) 21 (16.7) 0.361 0.835

     Current 22 (30.1) 48 (35.8) 0.409 0.682 5 (6.8) 22 (16.7) 0.047 3.961

Drinking

     No drinking 50 (49.0) 184 (58.6) 0.090 2.871 19 (18.6) 93 (30.5) 0.020 5.394

     Moderate drinking 47 (28.3) 58 (40.8) 0.021 5.349 9 (5.5) 15 (10.6) 0.096 2.764

     Heavy drinking 10 (14.9) 67 (36.6) 0.001 10.822 2 (3.0) 22 (9.7) 0.030 4.704

IADLc)

     Independent 94 (30.4) 264 (49.6) <0.001 29.484 28 (9.1) 113 (21.6) <0.001 21.551

     Dependent 13 (50.0) 45 (42.1) 0.464 0.537 2 (7.7) 17 (16.2) 0.271 1.214

Values are presented as number (%). 
KRW, Korean Won; IADL, Instrumental Activities of Daily Living.
p-values were estimated by χ2-test.
a)Asked by direct question, b)measured by Korean version of the Falls Efficacy Scale-International, c)regarded as depen-
dent if dependent in at least one of the items of K-IADL.
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falling. We also divided the participants into four groups 
according to age (40-59 years vs. 60 years or older) and 
region (urban vs. rural), and performed the Mann-

Whitney U-test to check for differences in the KFES-I 
scores among the groups. A p-value <0.05 was considered 
significant in all analyses. Data analyses were performed 
using the SPSS program for Windows, ver. 18.0 (SPSS Inc., 
Chicago, IL, USA).

RESULTS

General characteristics
The senior population occupied a larger proportion in 

the rural than the urban participants, and the mean age 
of the rural group was older than that of the urban group 
(Table 1). Differences in socio-demographic and health-
related variables between areas are shown in Table 1. The 
incidence of falls during the past year was not signifi-
cantly different between the urban and rural populations. 
Females showed a higher incidence of falls than males 
in both the urban (19.0% of females and 7.6% of males, 
p=0.003) and rural areas (16.8% of females and 9.5% of 

males, p=0.007). Dependency of IADL was more preva-
lent in the rural population compared with the urban. 
However, the K-IADL score was only slightly different be-
tween the two populations (Table 1).

Prevalence of perceptive fear of falling
Perceptive fear of falling
The prevalence of perceptive fear of falling was sig-

nificantly higher in the rural population than that in the 
urban one and increased with aging in both urban and 
rural areas (Table 2). However, no significant differences 
were observed between the area groups when we ana-
lyzed each age group separately. The prevalence of fear of 
falling according to other socio-demographic and health-
related variables is described in Table 2.

Level of concern over falling
The rural participants showed a higher KFES-I score 

(20.5±8.0) than that of the urban participants (18.2±5.6). 
The median KFES-I scores (5%, 95%) in the urban and 
the rural groups were 16 (16, 28) and 17 (26, 39), respec-
tively. The prevalence of a higher level of concern was 

Table 3. Variables associated with the prevalence of perceptive fear of falling and higher level of concern over falling 
according to univariate analyses

Perceptive fear of fallinga) Higher level of concern over fallingb)

OR 95% CI p-value OR 95% CI p-value
Age (yr)

    50–59 2.02 1.31–3.12 0.002 3.81 1.23–11.85 0.021

    60–69 6.06 4.00–9.20 <0.001 14.30 5.04–40.59 <0.001

    ≥70 22.83 14.34–36.34 <0.001 55.85 20.10–155.17 <0.001

Female 2.12 1.63–2.75 <0.001 2.02 1.41–2.90 <0.001

Rural area 2.00 1.51–2.63 <0.001 2.65 1.74–4.03 <0.001

Household, 1 generation 2.02 1.56–2.62 <0.001 1.86 1.32–2.62 <0.001

Not living with spouse 2.14 1.57–2.92 <0.001 2.58 1.78–3.73 <0.001

Educational background, ≤9 yr 4.81 3.61–6.40 <0.001 11.20 6.24–20.07 <0.001

Occupation,

    Physical laborer 3.01 2.01–4.51 <0.001 4.78 1.97–11.60 0.001

    None 5.55 3.79–8.13 <0.001 14.01 6.06–32.37 <0.001

Income, ≤1,000,000 KRW 2.89 2.12–3.86 <0.001 3.91 2.63–5.81 <0.001

Housing type, others 2.65 1.87–3.78 <0.001 4.01 2.12–7.55 <0.001

Fall in the past year 3.58 2.41–5.31 <0.001 4.05 2.70–6.07 <0.001

Chronic disease or health problems 4.73 3.53–6.33 <0.001 6.69 4.02–11.14 <0.001

Values were obtained by chi-square test.
OR, odds ratio; CI, confidence interval, KRW, Korean Won.
a)Asked by direct question, b)measured by Korean version of Falls Efficacy Scale-International.
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higher in rural than in urban participants and increased 
with aging both in the urban and the rural populations 
(Table 2). When we analyzed each age group separately, a 
higher level of concern was more prevalent in the urban 
compared with the rural participants 70 years or older, 

but other age groups did not show any regional differ-
ences. Table 2 shows the prevalence of a higher level of 
concern over falling according to other variables.

Table 4. Logistic regression results for predicting perceptive fear of falling and higher level of concern over falling

No. (%) β Coefficient SE β Wald statistic p-value OR 95% CI
Perceptive fear of fallinga)

   Age (yr)

     50–59 65 (27.1) 0.38 0.26 2.13 0.145 1.46 0.88–2.43

     60–69 124 (52.8) 1.14 0.29 15.41 <0.001 3.13 1.77–5.54

     ≥70 185 (80.8) 2.42 0.35 47.83 <0.001 11.22 5.66–22.26

   Female 272 (50.8) 0.88 0.19 22.00 <0.001 2.40 1.67–3.47

   Rural area 309 (48.4) 0.28 0.21 1.82 0.177 1.33 0.88–2.00

   Household, 1 generation 227 (52.2) -0.18 0.20 0.81 0.370 0.84 0.56–1.24

   Not living with spouse 119 (57.5) -0.3 0.23 0.02 0.900 0.97 0.63–1.51

   Educational background, ≤9 yr 324 (57.9) 0.21 0.20 1.03 0.303 1.23 0.83–1.83

   Occupation

     Physical laborer 124 (41.1) 0.26 0.27 0.94 0.331 1.29 0.77–2.17

     None 249 (56.2) 0.10 0.26 0.14 0.712 1.10 0.66–1.86

   Income, ≤1,000,000 KRW 176 (56.4) 0.07 0.21 0.11 0.746 1.07 0.71–1.61

   Housing type, others 367 (47.1) 0.74 0.27 0.08 0.781 1.08 0.64–1.82

   Fall in the past year 92 (69.2) 0.92 0.25 13.19 <0.001 2.498 1.52–4.09

   Chronic disease or health problems 332 (56.7) 0.79 0.19 17.59 <0.001 2.20 1.52–3.18

Higher level of concern over fallingb)

   Age (yr)

     50–59 13 (5.4) 0.28 0.64 0.19 0.661 1.33 0.38–4.69

     60–69 41 (17.7) 1.45 0.60 5.73 0.017 4.25 1.30–13.90

     ≥70 102 (45.7) 2.34 0.63 13.99 <0.001 10.39 3.05–35.41

   Female 110 (20.8) 0.53 0.26 4.09 0.043 1.70 1.02–2.83

   Rural area 130 (20.7) 0.70 0.31 5.16 0.023 2.00 1.10–3.65

   Household, 1 generation 92 (21.4) -0.30 0.29 1.07 0.300 0.74 0.42–1.30

   Not living with spouse 58 (28.6) 0.15 0.28 0.28 0.597 1.16 0.67–2.00

   Educational background, ≤9 yr 147 (26.7) 0.87 0.36 5.97 0.015 2.38 1.19–4.79

   Occupation

     Physical laborer 34 (11.4) 0.56 0.67 0.69 0.406 1.75 0.47–6.56

     None 120 (27.5) 1.24 0.65 3.61 0.057 3.47 0.96–12.49

   Income, ≤1,000,000 KRW 83 (26.9) 0.14 0.29 0.22 0.643 1.15 0.65–2.03

   Housing type, others 149 (19.4) -0.05 0.45 0.01 0.904 0.95 0.39–2.29

   Fall in the past year 50 (38.2) 0.92 2.28 10.91 0.001 2.50 1.45–4.30

   Chronic disease or health problems 142 (24.7) 0.92 0.33 7.65 0.006 2.50 1.31–4.78

SE β, standard error of β coefficient; OR, odds ratio; CI, confidence interval; KRW, Korean Won.
a)Asked by direct question (R2=0.37, p<0.001), b)measured by Korean version of the Falls Efficacy Scale-International 
(R2=0.35, p<0.001).
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Variables associated with perceptive fear of falling and 
higher level of concern over falling

In univariate analyses, age, gender, area, household, 

spouse, educational background, occupation, income, 
housing type, fall in the past year, presence of chronic 
medical problems, and smoking and drinking habits 

Table 5. Comparison of Falls Efficacy Scale-International scores between areas according to health related variables

Variable
40–59 yr ≥60 yr

Urban Rural p-valuea) Urban Rural p-valuea)

Fall in the past year

    No 16.6±2.3 16.8±2.1 0.172 20.0±7.4 22.4±9.0 0.002

    Yes 17.7±3.9 20.9±8.3 0.384 24.4±9.9 27.3±11.4 0.276

Neurologic disorder

    No 16.6±1.8 17.1±3.1 0.139 19.7±5.5 22.7±9.0 <0.001

    Yes NA NA NA 37.0±16.0 28.2±13.0 0.082

Musculoskeletal disorder

    No 16.6±2.4 16.7±2.5 0.313 19.5±7.3 22.0±9.3 0.002

    Yes 17.8±2.7 20.0±5.8 0.239 23.5±9.1 25.6±9.8 0.112

Cardiovascular disease

    No 16.6±1.8 17.0±3.2 0.290 21.2±8.8 23.1±9.3 0.034

    Yes 17.5±4.8 17.8±3.5 0.471 21.1±7.9 23.5±9.9 0.039

Asthma

    No 16.7±2.5 17.1±3.2 0.237 20.9±8.2 23.4±9.8 0.002

    Yes NA NA NA 24.4±9.4 22.1±6.7 0.659

Gastrointestinal ulcer

    No 16.7±2.5 17.1±3.3 0.110 21.1±8.4 23.2±9.6 0.006

    Yes 17.0±2.1 16.4±0.9 0.662 21.0±6.0 25.6±8.8 0.291

Diabetes

    No 16.7±2.5 17.1±3.2 0.074 21.2±8.8 23.0±9.3 0.004

    Yes 17.0±2.0 17.0±3.4 0.403 20.8±4.4 24.6±10.6 0.480

Urinary incontinence

    No 16.6±2.5 17.0±3.1 0.103 20.7±8.0 23.1±9.4 0.001

    Yes 17.7±2.5 19.1±4.9 0.762 25.8±10.2 27.8±14.8 1.000

Anemia

    No 16.7±2.6 17.0±3.1 0.123 21.0±8.4 23.3±9.6 0.002

    Yes 16.7±1.1 20.0±6.0 0.146 21.8±7.1 21.0±9.4 0.425

Cancer

    No 16.7±2.5 17.1±3.3 0.111 21.3±8.5 23.3±9.7 0.008

    Yes NA NA NA 18.0±2.6 21.8±7.2 0.285

Visual problem

    No 16.7±2.5 17.1±3.3 0.112 20.5±8.2 22.6±8.8 0.001

    Yes 17.1±2.0 17.0±1.7 0.787 25.5±7.7 30.0±14.0 0.510

Auditory problem

    No 16.7±2.5 17.1±3.3 0.130 20.8±8.2 22.4±8.6 0.008

    Yes NA NA NA 24.4±7.3 28.5±13.6 0.666

Values are presented as mean±standard deviation.
a)By the Mann-Whitney U-test.
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were associated with perceptive fear of falling and a 
higher level of concern over falling (Table 3). Binary lo-
gistic regression result with those variables showed that 
60 years or older, female gender, experience of falls in the 
past year, and the presence of chronic medical problems 

was independently associated with perceptive fear of 
falling. Factors associated with a higher level of concern 
over falling were 60 years or older, female gender, living 
in the rural area, educational background of 9 years or 
less, experience of falls in the past year, and the presence 

Table 6. Comparison of Falls Efficacy Scale-International scores between areas according to functional dependency

K-IADL item
40–59 yr ≥60 yr

Urban Rural p-valuea) Urban Rural p-valuea)

Overallb)

    Independent 16.7±2.5 17.1±3.3 0.316 21.2±8.5 23.5±9.9 0.004

    Dependent 16.7±1.6 17.1±2.8 0.516 20.3±3.7 22.2±7.8 0.755

1. Grooming

    Independent 16.6±1.9 17.6±3.3 0.170 20.8±6.6 22.9±8.1 0.004

    Dependent NA NA NA 45.8±20.4 46.7±11.2 0.383

2. Housekeeping

    Independent 16.6±1.9 17.0±2.4 0.195 20.0±5.3 21.9±6.8 0.003

    Dependent 29.5±17.7 23.7±10.4 0.403 39.3±15.6 35.8±14.2 0.512

3. Food preparation

    Independent 16.6±1.9 17.0±2.4 0.164 20.0±5.3 22.1±7.1 0.002

    Dependent 42.0±0.0 20.6±8.7 0.682 39.3±15.6 33.3±18.1 0.416

4. Laundry

    Independent 16.6±1.9 17.0±2.5 0.127 20.0±5.4 22.2±7.3 0.003

    Dependent 18.5±7.8 18.1±6.1 0.752 34.2±16.3 29.6±13.6 0.551

5. Going out short distance

    Independent 16.7±2.6 17.1±3.1 0.153 20.2±5.7 22.3±7.6 0.006

    Dependent NA NA NA 42.3±15.4 39.5±13.1 0.241

6. Using public transportation

    Independent 16.6±1.9 17.0±2.6 0.162 19.8±5.1 21.9±7.1 0.003

    Dependent 29.5±17.7 31.3±14.2 0.443 41.1±13.6 33.6±13.6 0.769

7. Shopping

    Independent 16.6±1.9 17.0±2.6 0.189 19.8±5.0 22.0±7.1 0.003

    Dependent 42.0±0.0 39.0±7.1 0.353 40.7±14.4 35.2±13.9 0.679

8. Handling finance

    Independent 16.6±1.9 17.5±3.2 0.228 21.2±7.7 22.0±7.1 0.004

    Dependent 18.6±8.2 18.5±4.5 0.759 25.0±13.5 31.3±13.4 0.872

9. Using the telephone

    Independent 16.6±1.9 17.2±3.3 0.187 21.3±8.0 22.6±7.9 0.005

    Dependent NA NA NA 40.0±20.0 33.6±14.2 0.293

10. Responsibility for own medication

    Independent 16.7±2.6 17.2±3.3 0.149 21.5±8.2 23.2±8.7 0.004

    Dependent NA NA NA 60.0±0.0 41.0±14.4 0.468

Values are presented as mean±standard deviation.
K-IADL, Korean version of Instrumental Activities of Daily Living; NA, not applicable.
a)By Mann–Whitney U-test, b)regarded as dependent if dependent in at least one of the items of K-IADL.
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of chronic medical problems (Table 4).

Comparison of KFES-I score between areas according to 
health-related variables and functional dependency

The KFES-I score for the rural population was higher 
than that of the urban population in participants age 60 
years or older (21.1±8.2 in urban and 23.3±9.6 in rural, 
p=0.003), but no differences were observed according to 
area for participants aged 40-59 years (16.7±2.5 in urban 
and 17.1±3.3 in rural, p=0.163). Rural residents 60 years 
or older showed higher KFES-I scores compared with 
those of urban residents when they had a chronic medi-
cal problem, but no significant differences were observed 
between the urban and the rural areas in the younger 
population (<60 years) (Table 5). We also divided partici-
pants into pairs of groups according to the dependency of 
each K-IADL item and compared KFES-I scores between 
the two areas. In the older group (≥60 years), rural resi-
dents showed higher KFES-I scores than urban partici-
pants independent of the K-IADL items. In contrast, no 
disparity in the KFES-I score was observed by region in 
the younger participants (<60 years) (Table 6).

DISCUSSION

We evaluated disparities in the fear of falling, functional 
level, and socio-demographic and health-related vari-
ables between urban and rural communities. Experience 
with falls in the past year was not significantly different 
according to area (14.1% in urban and 13.5% in rural). No 
significant difference was observed between areas (24.1% 
in urban and 17.9% in rural) in participants aged 60 years 
or older (p=0.170). These results show a lower prevalence 
of fall compared with some studies (31.8%-51.8%) [23-26] 
but are comparable with other study results (21.0% and 
26.1%) [27,28]. This discrepancy may be due to the in-
consistency of age and gender and lack of adjustment for 
environmental factors. Females appeared to experience 
falls more frequently than males both in the urban and 
rural areas, which confirmed previous reports [6,9-11].

Both perceptive fear of falling and a higher level of con-
cern over falling had higher prevalence in the rural area 
compared with that in the urban area and showed in-
creased prevalence with age in both areas. However, the 
rural group had a larger senior population and a higher 
mean age compared with the urban group and there 

were disparities in other socio-demographic and health-
related status between the two areas. According to the 
logistic regression to reveal the individual effects of vari-
ables on fear of falling, 60 years or older, female gender, 
experience with falls in the past year, and the presence of 
chronic medical problems were predictors for a higher 
prevalence of perceptive fear of falling and a higher level 
of concern over falling. In addition, rural area and lower 
educational background were associated with a higher 
level of concern over falling. Age 70 years or older was the 
strongest predictor for both perceptive fear of falling and 
a higher level of concern. Fear of falling increased with 
age in previous studies [9,11,34], and it is the possible ex-
planation for the regional disparity of fear of falling that 
may be related with disparity of age structure between 
the areas. This explanation was indirectly supported by 
the result that no regional difference was observed in the 
prevalence of fear of falling when we analyzed each age 
group separately.

We also compared KFES-I score and the prevalence of 
perceptive fear of falling and higher level of concern over 
falling between the urban and the rural participants after 
stratifying participants according to each variable. Partic-
ipants with experience of falls in the past year or chronic 
medical problems did not have disparate fear of falling or 
KFES-I score between the areas, and there no differences 
in KFES-I scores between the areas in participants with 
dependency shown in K-IADL. Fear of falling is related 
with lower perceived health, medical morbidities includ-
ing neurologic, cardiovascular, musculoskeletal, and 
visual problem, and a declined functional level [6,8-13]. 
Some intrinsic risk factors including experience of falls, 
presence of chronic medical problems, or functional 
dependency might have a stronger influence on the fear 
of falling compared with the influence of other variables 
related to regional characteristics.

In participants without those intrinsic risk factors (ex-
perience of fall in the past year, chronic medical prob-
lems, or functional dependency), perceptive fear of fall-
ing and a higher level of concern over falling were more 
prevalent in the rural area and the KFES-I score of the 
rural senior group was lower compared with that of ur-
ban seniors. We hypothesize that other factors contribute 
to the disparity of fear of falling between areas in these 
groups when the influence of intrinsic risk factors disap-
pear. It may be connected with a previous report that 41% 
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of falls are related to environmental factors and only 13% 
are caused by weakness or poor balance [29].

Among socio-demographic variables, the prevalence 
of perceptive fear of falling and higher level of concern 
over falling were different between the two areas in par-
ticipants with the following characteristics: lower edu-
cational background (≤9 years), physical laborer or no 
occupation, lower income (≤1,000,000 KRW), and not 
living in an apartment or condominium. This result sug-
gests that the rural senior population is more vulnerable 
to fear of falling compared with urban seniors when they 
are in a lower socio-economic status. Disparity of percep-
tive fear of falling and higher level of concern over falling 
between areas was also seen in participants living 2-3 
generations together or living with a spouse. Although 
we could not find any possible explanation, we assumed 
that insufficient familial support in the senior popula-
tion may have greater impact on fear of falling compared 
with regional characteristics. The relationships between 
individual socio-economic factors and fear of falling are 
still unclear, although a few researchers had reported that 
living alone and lower income are associated with fear 
of falling [8,35-37]. Additional studies will be required to 
investigate the effect of socio-economic status on fear of 
falling in relation to regional difference.

This is the first study to investigate disparities of fear 
of falling between urban and rural areas in relation to 
socio-demographics, chronic medical problems, and 
functional level. The results suggest that we should con-
sider regional characteristics when we design fall-related 
studies or develop fall-prevention programs at the com-
munity level. However, this study had several limitations. 
We were unable to confirm the causal relationships as 
this was a cross-sectional study or explain the reason 
why regional disparities appeared only in the population 
with low socio-economic status or those without medi-
cal morbidity or functional dependency. A prospective 
study will be required to investigate mechanisms for our 
result and the cause-and-effect relationships. Socio-
demographic and health related variables were asked by 
predefined questionnaire for a regional epidemiologic 
cohort study and may not have been optimized for this 
study. In this light, alteration or adjustment of each vari-
able and its items should be considered in a future study. 
This study also had a limitation as we did not investigate 
the experience of falls longer than 1 year because of pos-

sible recall error.
In conclusion, age, experience with fall, and health 

status were associated with the prevalence of fear of fall-
ing, and the regional disparity may be attributed to dif-
ferences in age structure between areas. This regional 
disparity may exist in the healthy or functionally inde-
pendent senior population under the influence of socio-
environmental factors. The senior population with lower 
socio-economic status residing in rural area might be re-
lated with greater vulnerability to fear of falling. Further 
prospective study is warranted to clarify the association 
between socio-environmental factors and fear of falling 
in terms of regional disparity and its causal relationship.
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