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Abstract 

Objectives: This study aimed to analyze the prevalence of falls and repeated 

falls of national elderly samples and to explore the risk factors of falls.  

Methods: Data were obtained from the “Survey of Health and Living Status of 

the Elderly in Taiwan” conducted in 1996 (n=2,669) and 1999 (n=2,310). The 

related risk factors of falls included demographic variables, chronic diseases, 

disability and changes in physical function, depressive symptoms, exercise 

behavior, and use of assistive devices (walker/sticks or glasses). Logistic 

regression was used for analysis.  

Results: The prevalence of falls was 19.5%, with 12.3% single fall and 7.2% 

repeated falls. The risk factors of falls included being female, having disability, 

reduced ADL function, with depressive symptoms, using stick/walker but walking 

well, and not wearing glasses but not seeing clearly. Among the fallers, 73.8% 

reported fear of falls, and 45.1% attributed their falls to environmental causes.  

Conclusion: Physical and psychological factors as well as environmental 

factors may cause falls and injuries for elderly. Physicians in the fields of geriatrics 

or family medicine should pay more and closer attention to the possible risks of 

their senior patients; home safety and appropriateness of assistive devices for the 

elderly should be regularly evaluated and carefully maintained. 
(Taiwan Geriatrics & Gerontology 2008;3(2):141-154) 
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Introduction 

Accidents and their adverse effects 

constituted the fifth cause of death in 

2005, and accidental falls ranked second 

among accident events [1]. The prevalence 

of falls was 17.2-29.3% for male and 

13.4-50.8% for female [2-11]. Falls is also 

a major health risk for the elderly. Past 

research has found that the fall mechanism 

and injury severity were related to the 

impact of falls. Falls happened outdoors, 

the vertical and horizontal displacement of 

body’s center-of-gravity before falls, as 

well as forward and sideways falls result in 

more severe injuries [12]. Older age, poor 

balance and gait were related to inability 

to get up after falls, and these fallers were 

more likely to be hospitalized or 

institutionalized in nursing homes, or 

having functional limitation longer [13].  

Risk factors to falls for the elderly 

include advanced age, gender (female), 

lower educational level, living alone, 

arthritis, rheumatic disorders, stroke, 

diabetes, foot ulcers, vision or hearing 

problem, dizziness, gait balance, 

orthostatic hypotension, physical function, 

urinary incontinence, depressive 

symptoms, cognitive impairment, fear of 

falls, sleep disturbance, use of certain 

medications, low fall efficacy, and 

sedentary lifestyle [2, 7, 9, 14-30]. 

Previous fall experience constitutes the 

risk of repeated falls [7,11,31-33]. 

Some studies focused on the 

protective factors of falls. Exercise may 

reduce the incidence of falls [2,14,25]. 

More family networks contribute to lower 

incidence of falls for older community 

women [34].  

Although many studies have explored 

the risk factors of falls, studies of 

longitudinal risk factors with national 

elderly samples were scare. Furthermore, 

the personal risk factors are usually 

difficult to change in the old age, but 

environmental factors and appropriate use 

of assistive devices (such as glasses or 

sticks) are changeable relatively. How 

much falls related to such changeable 

factors have not been well explored. In this 

research, we analyzed the prevalence of 

falls and repeated falls using longitudinal 

data of Taiwan representative elderly 

samples and explored risk factors of falls. 

We hoped to provide more evidence 

concerning risk factors of falls among 

elderly and further contribute to falls 

prevention 

Methods 

 Data and samples 

Data were obtained from the “Survey 

of Health and Living Status of the Elderly 
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in Taiwan”, which was first launched in 

1989. Face-to-face interviews were 

conducted with a random sample of 

individuals (aged ≥ 60 in 1989) derived 

from the entire Taiwanese elderly 

population, including those in institutions. 

A three-stage proportional-to-size 

probability sampling technique was used. 

The first stage consisted of a stratified 

sample of the administrative units 

(townships); the second consisted of 

blocks in the selected townships; and the 

third consisted of two respondents selected 

systematically from the register in each 

selected neighbourhood. The initial 

interviews were followed up by subsequent 

face-to-face interviews in 1993, 1996, and 

1999. The lost cases were due to death or 

loss of follow-up. In this paper, we only 

used the data of 1996 (n = 2,669) and 1999 

(n = 2,310). Incomplete cases were not 

analyzed. According to the results of the 

goodness-of-fit test of gender and age, the 

lost cases were mostly of more advanced 

age and of males.  

 Measures 

The dependent variable “falls” was 

defined as any experience of falls in the 

past year (including any falls, such as falls 

when walking, slipped, falls due to did not 

sit/stand well, falls due to dizzy, or falls 

when lying down from bed, whether 

caused injuries or not), and the times of 

falls in the past year. “Repeated falls” was 

defined as more than two falls. In 1999, 

those elderly who had fall experience were 

further asked if they were afraid of falls 

and if they would reduce going out owing 

to fear of falls. They were also asked to 

evaluate if their most severe fall was due 

to environmental factors or personal 

factors (such as dizzy, chest pain, frailty, 

etc.).  

Health status examined included the 

following. (1) Chronic diseases: The 

participants self-reported if they have the 

following diseases: hypertension, diabetes, 

heart disease, stroke, cancer, bronchitis, 

arthritis, ulcer, liver disease, cataract, 

glaucoma, TB, kidney disease, gout, 

anemia, hip fracture, other fractures, or 

major injuries. The prevalence of different 

chronic diseases was calculated using the 

1996 data. (2) Disability: Disability was 

measured by activities of daily living 

(ADL) and instrumental activities of daily 

living (IADL) in 1996 and 1999. ADL 

disability indicates any difficulties in 

taking bath, dressing, eating, transferring, 

walking indoors, or going to toilet, with 

the difficulty lasting for at least 3 months. 

IADL disability means any difficulties in 

doing groceries, money management, 

taking public transportation alone, heavy 

housework, light housework, or making 

phone calls for at least 3 months. Changes 
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in ADL/IADL were measured by 

comparing the disability status at two 

waves and classified as ‘improved or no 

change’ and ‘worse’. (3) Depressive 

symptoms in 1996 and 1999 were 

measured by the short version of the 

Center for Epidemiologic Study 

Depression Scale (CES-D) [35], and the 

cut-point of having depressive symptoms 

was decided by using T-score 

transformation [36]. Changes in depressive 

symptoms were measured by comparing 

the depressive symptoms at two waves, 

and classified ‘improved or no change’ and 

‘worse’.  

Health behavior and using assistive 

devices examined included the following. 

(1) Exercise behavior was defined as doing 

exercise 3 times a week and 30 minutes or 

more each time, categorized as yes/no. 

Exercise behavior was measured in 1996 

and 1999. Changes in exercise behavior 

were measured by comparing the exercise 

behavior at two waves and categorized as 

‘improved or no change’ and ‘worse’. (2) 

Use of assistive devices in 1999: The 

participants were asked if they wore 

glasses (including reading glasses and 

contact lens) or used walkers/sticks. 

Whether they wore glasses or used 

walkers/sticks or not, all the participants 

were also asked if they could see clearly 

(five degrees from very clear to very 

unclear) or walk well (five degrees from 

very well to very unwell). 

Demographic variables included age, 

gender, educational level (illiterate, 

elementary school, junior high school or 

higher), marital status (single/married), 

and living arrangement (living with others 

or alone).  

 Analysis 

We used descriptive statistics, 

Chi-square test, and logistic regression 

models for analysis in this study. Logistic 

regression analysis was used to explore the 

odds ratio of related factors to the risk of 

falls. The dependent variable was any falls 

happened, and the independent variables 

included the demographics, chronic 

diseases, ADL/IADL disability and 

change, depressive symptoms and change, 

using glasses or sticks/walkers and if they 

used it well. The chronic diseases which 

were significantly related to falls would be 

used in the full model of logistic 

regression analysis. In order to reduce the 

full model, we also used stepwise logistic 

regression analysis by setting alpha of 

0.05. Only the coefficients of retained 

variables were reported in the reduce 

model. 

Results 

Demographic characteristics for the 
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samples at baseline (in 1996) are displayed 

in Table 1. Table 2 shows the health status 

and health behaviors, including the status 

at 1996 and the change from 1996 to 1999. 

During the three years, the health status 

declined rapidly: 10.2% ADLs, 17.3% 

IADLs and 18.8% with more depressive 

symptoms. Among the participants, 36.2% 

had exercise and about 15.2% reported 

their exercise frequency reduced. 

Regardless whether they wore glasses or 

used sticks/walkers, 24.2% reported they 

could not see clearly, and 19.5% had 

walking trouble.  

In 1999, of the 2,157 participants, 420 

(19.5%) had falls experience, 265 single 

fall and 155 repeated falls. Table 3 shows 

the falling characteristics of the fallers. 

Among those who had fall experience, 

73.8% reported fear of falls, 65.5% 

reduced their outdoor activities and 45.1% 

perceived that their most severe fall was 

caused by environment factors but not 

personal factors.    

Table 4 shows the odd ratios of risk 

factors to falls for the elderly after three 

years. In the full model (including all the 

 
Table 1. Demographic characteristics of the 

sample at baseline (1996) 
Characteristics % 
Age  
  67-74 63.1 
  75-84 32.0 
  85+ 4.9 
Gender  
  Male 55.9 
  Female 44.1 
Education  
  Illiterate 39.3 
  Elementary school 41.2 
  Junior high school + 19.5 
Marriage  
  No spouse 41.3 
  Have spouse 58.7 
Living arrangement  
  Live with others 88.6 
  Living alone 11.4 

 
Table 2. Health status and health behavior of the samples in 1996 and the change 1996-1999

Health status and behavior % Health status and behavior % 
ADL disability at baseline 6.9 Wearing glasses 1999 47.7 
  normal 93.1     No glasses 52.3 
ADL worse 1996-1999 10.2 Using stick or walker 1999 18.7 
  No change or improved 89.8     No use  81.3 
IADL disability 48.1 Seeing clear  
  Normal 51.9     Unclear, no glasses 17.6 
IADL worse 1996-1999 17.3     Unclear, wearing glasses 6.6 
No change or improved 82.7     Clear, wearing glasses 41.1 
Depressive symptoms 42.8     Clear, no glasses 34.7 
  No depressive symptoms 57.2 Walking well  
Depressive symptom worse 18.8     Walking trouble, no stick 10.2 
  No change or improved 81.2     Walking trouble, use stick, 9.3 
Exercise behavior 36.2     Walking well, use stick, 10.3 
  No exercise  63.8     Walking well, no stick, 70.2 
Exercise behavior reduced 15.2   
  No change or improved 84.8   

Note: N=2,669 in 1996 and 2,302 in 1999. The samples in both 2 waves were included in change items. 
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independent variables), the elderly who 

had ADLs disability at baseline, IADLs 

disability at baseline, worse ADLs, using 

sticks or walkers, not wearing glasses but 

not seeing clearly, and using sticks/walkers 

and walking well, would have higher risk 

to fall after 3 years. In the reduced model 

by stepwise logistic regression, the risk 

factors included being female, ADLs 

disability at baseline, IADLs disability at 

baseline, worse ADLs, having depressive 

symptoms at baseline, and using sticks or 

walkers, were more likely to fall after 3 

years. 

Discussion 

In this study of national elderly 

samples in Taiwan, the prevalence of falls 

was 19.5%, with 12.3% of single fall and 

7.2% of repeated falls. The risk factors of 

falls included being female, having ADLs 

and IADLs disability, reduced ADLs 

function, having depressive symptoms, and 

using sticks/walkers. The elders using 

sticks/walkers but walking well, and those 

not wearing glasses but not seeing clearly 

also had higher risk of falls. Among the 

fallers, 73.8% reported fear of falls, and 

45.1% attributed their falls to 

environmental causes.  

Disability and changes in physical 

function were found to be related to the 

incidence of falls. This finding was 

consistent with results of previous studies 

[18,32]. In this longitudinal study we 

added the changes in physical function and 

found that dysfunction constituting higher 

risk of falls. If physical function of the 

elderly declines rapidly, that may indicate 

risk of falls increasing. However, the 

number of ADLs disability can not 

accurately reflect the dynamic change of 

physical function in our analysis. One may 

       Table 3. Reducing characteristics of the falling in 1999 
 Persons (%) 
Fallers 420 (100.0) 
Falling times  
 Single fall 265 (63.1%) 
 Repeated falls 155 (36.9%) 
Fears of falls #  
 No fear 109 (26.2) 
 Afraid 307 (73.8) 
Reduce outdoor activities because fear of falls  
 No 107 (35.0) 
 Yes 199 (65.0) 
Self-reported falls due to environments#  
 No 246 (54.9) 
 Yes 202 (45.1) 

Note: # Only falling samples answered the question of fear of falls and environment 
risks, and for those reported fears of falls were asked about if reducing going out. 
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have different dominants of ADLs 

dysfunction, but still showed no change 

according to our definition.  

Having depressive symptom was 

found to have higher risk of falls, that was 

similar to past findings [15,18,30,40]. 

Biderman et al. [15] suggested that there 

were some common risk factors shared by 

falls and depression, and to detect these 

risks may be easier than to diagnose 

depression or high risk of falls. Another 

study showed that older people will suffer 

from more serious depression after fall 

injuries [37], indicating that depressive 

symptoms may be both the cause and 

result of falls. The elderly who are in risk 

of fall and depression need to be 

monitored more often and more closely by 

Table 4. Risk of falls of the elderly by logistic regression 
Variables Odds ratio of full model Odds ratio of reduced model 
Age- 75-84 years old 1.007 -- 
Age- 85 years old+ 0.718 -- 
Gender- Female 1.666*** 1.641*** 
Education- elementary school 0.998 -- 
Education- primary high school or higher 0.917 -- 
Marital status—having spouse 1.036 -- 
Hypertension 0.861 -- 
Diabetes 0.892 -- 
Heart disease 1.249 -- 
Stroke 1.308 -- 
Arthritis 1.187 -- 
Cataract 0.798 -- 
Kidney disease 1.185 -- 
Anemia 1.151 -- 
ADL disability 1996 2.510* 2.986*** 
IADL disability 1996 1.645*** 1.761*** 
ADL change—worse 1.749* 1.864*** 
Depressive symptoms 1996 1.186 1.367* 
Depressive symptom change- worse 1.149 -- 
Using stick/walker 1999 2.905*** 2.710*** 
No glasses and unclear sight 1999 1.212* -- 
Wear glasses and clear sight 1999 1.060 -- 
Wear glasses and unclear sight 1999 1.066 -- 
No stick/walker and walking trouble 1999 1.092 -- 
Use stick/walker and walking well 1999 1.306*** -- 
Use stick/walker and walking trouble 1999 0.987 -- 
-2 Log likelihood 
Chi-square 

1576.571 
165.907 (d.f.=26)

1594.482 
147.996 (d.f.=6) 

 
Note1: N=1,809. The independent variables (reference group) included: Gender (male), diabetes (no), heart 

disease (no), stroke (no), bronchitis (no), arthritis (no), cataract (no), kidney disease (no), anemia (no), 
ADL disability (normal), IADL disability (normal), change of ADL (no change/improved), change of 
IADL (no change/improved), exercise (no), depressive symptoms (no), change of depressive symptoms 
(no change/improved), whether wearing glasses and seeing clear (no glass and seeing clear), whether 
using stick or walker (no use).  

Note 2: Full model was applied the entered logistic regression for analysis; reduce model was applied 
stepwise logistic regression, which only retained variables are reported in the table.  
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medical professionals and their family.  

It was interesting to find that elderly 

who did not wear glasses but could not see 

clearly and those who used sticks/walkers 

and walking well had higher risk of falls. 

Using sticks and walkers should help the 

disabled or frail elderly walk and live 

independently, but those who can walk 

well using assistive devices were more 

likely to fall, indicating the danger faced 

by assistive devices users. The possible 

reasons included inappropriate assistive 

devices used, unfamiliar uses, paying less 

attention to environmental risks, or 

environmental risks that cannot be 

avoided. Those elderly who did not wear 

glasses and could not see clearly had 

higher risk of falls. That highlight poor 

eyesight without assistive devices 

constitutes a major risk of falls. Northridge 

et al. [38] found that not only the frail 

elderly had higher risk of falls; the 

vigorous elderly who lived in homes with 

more hazards also more likely to fall. 

Geriatricians should be more concerned 

with the vision problem in elderly. In 

addition, the illumination in the house may 

not be enough and has to be modified. 

Previous studies reported that some 

chronic diseases were related to incidence 

of falls [8,22,28,39,40]. However, in this 

study, having chronic diseases were not 

found to be significantly related to falls in 

multivariate analysis, although some of the 

diseases were related to falls in bivariate 

analysis, such as hypertension, diabetes, 

heart disease, stroke, arthritis, kidney 

disease, and anemia. Multivariate logistic 

regression analysis also showed no 

significant relationship between the elderly 

who had exercise habit and lower risk of 

falls.  

This study found that 45.1% of falls 

had causes related to environmental 

factors. A previous study reported the 

perceived causes of falls for the 

community elderly were mainly balance 

and gait, which was 61.9%, followed by 

accident or environments, 15.8% [26]. The 

environmental factors leading to fall 

included uneven surface, objects on 

surface/rug, icy surface, wet surface or 

slippery footwear, storage problem, lack of 

safety features in bathroom, and having 

problem in transfer [26,38].  

Another study conducted in Taiwan 

found that falls happened outdoors were 

not significantly more severe than those 

that occurred indoors [12]. For the 

community-dwelling elderly, their home is 

the main setting of their daily lives, and 

these environmental risks not only result in 

inconvenience for the disabled elderly but 

may also constitute the risk of falls and 

further injuries. We suggest that home 

safety and modification should be assessed 

and supplemented in social welfare or 

long-term care policies.  
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In this study, 73.8% of the fallers 

reported their fears of fall, and 65% of 

them expressed that they would reduce 

their outdoor activities because of their 

fear. This proportion was much higher than 

previous findings, like hospital patients 

aged 77 years old or above (fear rate of 

21.7%) [16] or community elderly women 

aged 72 or above (fear rate of 27.0%)[23]. 

The severity and impact of falls were not 

investigated, so we have no evidence of 

whether the community elderly had more 

serious experience of falls. Fear of falls 

may not constitute a direct risk of future 

falls, but it was found to be linked with 

fall-related self-efficacy, which was one of 

the risks of falls [16]. The fear of falls may 

influence the daily activity, social 

function, and quality of life for the elderly. 

The prevention of falls through controlling 

the internal risk factors and removing 

external environmental causes should be 

the basic strategy of reducing fear of falls. 

Building self-efficacy for safe exercise and 

managing falls themselves are also 

suggested [31].  

There are some limitations in this 

study. First of all, the longitudinal data 

were obtained years ago in 1996 and 1999. 

Since longitudinal data and national 

representative samples were not easy to 

get, this old dataset still provided some 

important information about the risk of 

falls. Second, some of the risk factors were 

not included in the data, such as use and 

efficacy of medication, and sleep 

disturbance. Third, the fall experience and 

related variables were only measured in 

1999 but not available at baseline or 

between 1996 and 1999. We thus cannot 

analyze if previous experience of repeated 

falls would be related to future falls. 

Moreover, the impact and severity of falls 

were not measured in the analysis. Fourth, 

the numbers of falls were according to the 

participants’ reported experience in the 

past year. Therefore, the mild falls might 

not be reported, and there may be recall 

bias in the numbers of falls. Therefore, the 

prevalence of falls might be 

underestimated.  

Personal physical and psychological 

risks as well as environmental risks of falls 

may cause falls and injuries for the elderly. 

The physicians of geriatrics or family 

medicine should pay more attention to 

possible risks of their elder clients, and the 

home safety for the elderly should be 

noticed. In addition, the use of assistive 

devices including glasses, sticks or 

walkers are common in the elderly, but the 

appropriateness of those devices should be 

examined carefully.  
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台灣老人跌倒危險因子之探討 

徐慧娟 1 詹莉君 2 

摘 要 

目的：本研究目的在應用全國代表性長期追蹤樣本，分析老人跌倒盛

行率及其相關危險因子。 

研究方法：資料來自國民健康局「老人生活與保健調查」1996年與1999

年長期追蹤資料，1996年為2,669人，1999人為2,310人。相關危險因子變

項包括人口變項、慢性病、身體功能障礙及其變化、憂鬱症狀、運動習

慣、使用柺杖或助行器以及是否行走正常、戴眼鏡以及是否看得清楚等

。以邏輯式迴歸進行分析。 

結果：在1999年有19.5%的老人有跌倒經驗，其中7.2%為重複跌倒。

跌倒的相關危險因子包括女性、身體功能失能、身體功能惡化、有憂鬱

症狀、使柺杖或助行器但走路方便、未戴眼鏡且看不清楚等。有73.8%的

跌倒老人都害怕再次跌倒，有45.1%的跌倒老人認為是環境因素造成的。 

結論：個人身體與心理因素和環境因素均可能造成老人跌倒與傷害。

老年人之家庭醫師或老年科醫師應對其可能的危險情形具有敏感性，老

年人輔具使用適當性與居家環境安全亦應注意。 

（台灣老年醫學暨老年學雜誌 2008；3(2)：141-154） 
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