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Abstract
AIM: The aim of this study was to explore the relationship between regular exercise, depression, and fall among the community older people to find
out the predictors of fall.
METHODS: This study applied cross-sectional and correlational study design. The study recruited 285 community older people by using the
questionnaires which included social-demographic data, regular exercise, depression, and whether fall history questionnaires were used in this
study.
RESULTS: The mean score of the depression scale for older people was 3.47 (SD 2.92). People who took anti-hypertensive or anti-diabetes drugs
have higher risks of falls than those who did not (B = 1.659; p <.001; Exp (B) = 5.256). Community-dwelling older people with regular exercise have
a lower risk of falls than those without (B = -1.485; p <.001; Exp(B) = 0.227).
CONCLUSION: Rehabilitation programs designed to improve both the older people’s physical function and mental health played very important
roles in preventing falls. It is necessary to undergo depression screening programs for the community older people in order to detect older people

depression in advance and prevent the incidence of falls.
Keywords: Exercise, depression, fall

Introduction

An estimated number of over 680,000 fatal falls happen every
year and it is the second most important reason for uninten-
tional injury death (World Health Organization, 2021). Age is one
of the risk factors for falls, and a fall of older people may cause
higher risks of death or severe injury (World Health Organization,
2021). There are 20-30% of American older people experi-
encing moderate-to-severe injuries due to falls (World Health
Organization, 2021). Jindal (2019) also found that the preva-
lence of falls was 28.7% among older people in North India.

Aging may cause physical, sensory, and cognitive changes, and
older people in an unsuitable environment may be at increased
risk of falls (World Health Organization, 2021). Older people with
hypertension may experience reduced blood flow to the legs,
leading to muscle weakness, which can affect their walking and
balance, and increase the risk of falls (While, 2020). There are
many physiological changes in older people, including changes
in eye function, which reduce their ability to see contrast and
vision in poor light, and these changes can easily cause them
to fall (While, 2020). The flexibility of blood vessels decreases
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in older people, which can easily cause postural hypotension
(While, 2020).

There have been some studies exploring the relevant factors and
risk factors related to falls in older people. Hartley et al. (2023)
explored the related factors of falls for older people and found
that movement, cognitive function, postural hypotension, and
use of antihypertensive and antidepressant drugs were asso-
ciated with falls. Nie et al. (2023) applied a longitudinal study
to explore the relationship between falls and depressive symp-
toms and found that depressive symptoms were positively cor-
related with falls among older people.

However, Jo et al. (2020) pointed out that the number of chronic
illnesses was not correlated with the risks of falls. Zhang et al.
(2022) analyzed the social demographic data and falls among
rural older people in China and identified that high risks of older
people falls were related to low roughage intake, female gender,
and use of a cane. The prevalence of falls was 30.0% (Zhang
et al, 2022). Lee et al. (2021) conducted a nationwide popu-
lation-based study from South Korea and indicated that poor
sleep quality was significantly associated with fall risks.
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Sherrington et al. (2020) included 116 randomized controlled
trials using systematic review and concluded that exercise
reduced the rate of falls by 23% among people aged over 60
years old and pointed out that multiple types of exercises (bal-
ance and functional combined with resistance exercises) would
have better effects on preventing falls.

A systematic literature review by Wong et al. (2020) on falls in
older people concluded that applications of both strength and
balance exercise training would have positive effects on prevent-
ing falls. Jindal (2019) investigated older people in North India
and found that the risk factors of falls among community-dwell-
ing older people were slippery floors in their households, use of
multiple drugs, hearing impairment, and existence of depression.

Taiwan has become an older population country, and the inci-
dence of falls among the elderly is high. Falls in the elderly can
lead to their physical and mental problems. Therefore, under-
standing the relationships between depression, regular exercise,
and falls is important because it may help identify appropriate
interventions to reduce falls among older people. There are
limited studies exploring the relationship between depression,
exercise, and falls among the elderly. Therefore, this study aims
to explore the relationship between exercise, depression, and
falls among community-dwelling older people and to identify
the predictors of falls among this population. We hope that the
results of this study could help prevent falls among the commu-
nity-dwelling older people.

Research Questions

What are the mean scores of depression in older people?
What is the exercise frequency in older people?

What is the frequency of falls in older people?

What is the relationship between these variables?

Is there a difference in variables between older people with
and without a history of falls?

What are the predictors of falls in the older people?
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Methods

Research Type
This is a cross-sectional study. The study framework is shown
in Figure 1.

Sample

The community-dwelling older people over 65 years of age were
recruited by using convenient sampling. The inclusion criteria
were: 1) free to go out; and 2) can communicate in Chinese or
Taiwanese. The exclusion criteria were: 1) cognitive impairment;
2) mental illness; and 3) severe hearing impairment. According
to the regression analysis presented by Burns and Grove (2005),
the study consists of 13 predictive variables based on at least 10
objects per variable, so the sample size is 10 x 13=130. In this
case, 290 older people were recruited. The information was col-
lected by structured questionnaires.

Social and Demographic Information
Social-demographic information includes sex, age, formal edu-
cation, marital status, living status, quality of sleep, number of

Social-demographic data
1 Sex

2 Age

3 Formal education
4 Marital status

5 Living status

6 Quality of sleep

7 Number of disease

8 Visual impairment

9 Use of assistive walking devices
10 Use of anti-hypertensive or
anti-diabetes drugs

Whether fall or
not within the
recent one year

Regular exercise

Depression

Figure 1.
Study Framework.

diseases, visual function, use of assistive walking devices, use of
anti-hypertensive or anti-diabetes drugs, and fall occurrences
within the past year.

Regular Exercise

It is defined as an exercise behavior maintained for at least 1
month or more and performed more than 3 times a week for at
least 20 minutes each time (Li et al,, 2007). In the regular exer-
cise section, the participants were asked, “whether you are cur-
rently engaged in regular exercise?”

Geriatric Depression Scale

This study examined the symptoms of depression among
older people by using the Geriatric Depression Score Short
Form (GDS-SF), which was derived from a concise version of
the depression scale for older people developed by Sheikh
and Yesavage (1986), and translated by Liao et al. (1995). This
scale included 15 questions in total. A positive answer "yes”
was given a point, and the answer “no” was given 0 points; for
reverse answer “no"” was given a point, and "yes" was given 0O
points. The total score of the scale ranges from 0-15 points,
with higher the score, the higher degree of depression. If the
total score is greater than or equal to 5 points, it indicates
that the participant has depression symptoms. This scale has
good confidence validity. Sheikh and Yesavage (1986) mea-
sured the confidence of the internal consistency (KR-20), and
it turned out to be 0.72. The Cronbach's a for this study is
0.755.

Fall occurrence
In the fall occurrences section, the participants were asked,
"Times of falls within the recent one year.”
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Data Collection Tools

The key research instruments were structured questionnaires,
which contained socio-demographic data, regular exercise,
depression scales, and fall occurrences within the past year.

Statistical Analysis

This study applied The Statistical Package for Social Sciences
version 22.0 software (IBM Corp.; Armonk, NY, USA) for ana-
lyzing data, which contained descriptive statistical analysis
and inferential statistical analysis. T-tests and chi-square were
implemented to determine the relationships between the con-
tinuous or categorical variables and fall occurrences within the
past year. The significant predictor of fall occurrences within
the recent one year was examined by multiple logistic regres-
sion analysis.

Ethical Considerations

The study obtained IRB approval (IRB659B) from Pingtung
Christian Hospital and followed the principle of autonomy. The
author informed the participants of the purpose of this study,
and the individuals had the right to refuse to participate in the
study and might withdraw at any time. The collected data would
be kept confidential and private. At the same time, the research
process adopted the principles of goodness and non-harm, and
the safety and interests of the research participants were fully
protected during the research process, and they were consid-
ered as the first priority of this research.

Results

There were 290 questionnaires dispensed, and 285 question-
naires were returned. The return rate was 98.3%. Women were
the majority of the 285 community-dwelling older people (176;
61.75%), with a mean age of 76.03 years (SD 7.59). The majority
of older people had formal education (159; 83.45 %), with 194
married (67.02 %), followed by widowed, divorced, or separated
(92; 32.28 %). The majority of the older people lived with their
family or friends (237; 82.07 %), and 48 (16.84 %) older people
lived alone. Most of the participants had good sleep quality (171;
60 %). The average number of diseases was 1.44. Most of the
participants had clear vision (167; 58.6 %) while 116 (40.7%) par-
ticipants had visual impairment. The majority did not need the use
of assistive walking devices (237; 83.16 %), while 190 participants
took anti-hypertensive or anti-diabetes drugs (66.67%) (Table 1).

The mean score of the depression scale for older people was
3.47 (SD 2.92); among the 285 older people, there were 26
(9.12%) with depression and 259 (90.88%) without depression.
The majority (181; 63.51%) were regular exercisers. Fall events
were found in 18.25% (n=52) of the older people (Table 1).

The differences in fall occurrences between category variables
and continuous variables were examined by chi-square and
independent t-tests. It was found that there were statistically
significant differences in age (p = .001), the use of assistive
walking devices (p = .007), use of anti-hypertensive drugs or
anti-diabetes drugs or not (p <.001), regular exercise (p <.001),
depression (p <.001), and fall occurrences within the recent one
year (Tables 2 and 3).

Table 1.
The Distributions of Older People Characteristics, Social Support, and
Depression (N=285)

Percentage
Variables Mean * SD Number (%)
Sex
Male 109 38.25
Female 176 61.75
Age 76.03 757 285
Educational level
Below college 130 45.61
College or above 155 54.39
Marital status
Single 2 0.70
Married 191 67.02
Widowed, divorced, 92 32.28
or separated
Living status
Live alone 48 16.84
Live with family or 237 83.16
friends
Quality of sleep
Good 171 60.00
Not good 114 40.00
Number of disease 1.44 0.91
Visual impairment
Yes 118 41.40
None 167 58.60
Use of assistive walking devices
None 237 83.16
Yes 48 16.84
Use of antihypertensive or diabetes drugs
None 95 33.33
Yes 190 66.67
Regular exercise
Yes 181 63.51
None 104 36.49
Geriatric Depression 3.47 2.92 285
Score
Depression
Yes 26 9.12
None 259 90.88
Times of falls within the recent one year
None 233 81.75
One 24 8.42
(Continued)
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Table 1.
The Distributions of Older People Characteristics, Social Support, and
Depression (N=285) (Continued)

Percentage

Variables Mean £ SD Number (%)

Two 26 9.12

Four 2 0.70
Whether fall or not within the recent one year

Yes 52 18.25

None 233 81.75
Table 2.

This study incorporated variables with statistically signifi-
cant predictors (age, use of assistive walking devices, use of
anti-hypertensive or anti-diabetes drugs, regular exercise,
and depression) in the multiple regression analysis, and the
results showed that taking anti-hypertensive or anti-diabe-
tes drugs, without regular exercise, and with higher levels of
depression were the predictors of falls among older people.
People who took anti-hypertensive or anti-diabetes drugs
have higher risks of falls than those who did not (B=1.659; p <
.001; Exp (B) =5.256). Community-dwelling older people with
regular exercise have a lower risk of falls than those without
(B=-1.485; p <.001; Exp(B)=0.227). Participants with higher

Univariate Analysis of Factors Affecting the Fall, Ordered by Categorized Variables (N=285)

Not Fall (N=233) Fall (N=52)
Mean (+SD) Mean (+SD)
Variable n (%) n (%) tTestor p
Sex 5300
Male 87 37.3% 22 42.3%
Female 146 62.7% 30 57.7%
Age 75.34 7.236 79.12 8.323 3.304 <.0010**
Formal education .0650
None 100 42.9% 30 57.7%
Yes 133 571% 22 42.3%
Marital status 1970
Single 2 0.9% 0 0.0%
Married 161 69.1% 30 57.7%
Widow, divorce or separation 70 30.0% 22 42.3%
Living status .218®
Live alone 36 15.5% 12 231%
Not live alone 197 84.5% 40 76.9%
Visual impairment 2130
Yes 92 78.0% 26 22.0%
None 141 84.4% 26 15.6%
Use of assistive walking devices <.0010**
None 201 86.3% 36 69.2%
Yes 32 13.7% 16 30.8%
Use of antihypertensive or diabetes drugs <.001®***
None 89 38.2% 6 11.5%
Yes 144 61.8% 46 88.5%
Quality of sleep .7550
Good 141 60.5% 30 57.7%
Not good 92 39.5% 22 42.3%
Number of disease 1.43 0.945 1.50 0.754 6140
Regular exercise <.001®***
Yes 167 71.7% 14 26.9%
None 66 28.3% 38 731%
GDS 2.96 2717 5.77 2.720 6.737 <.001®***

Note: f = fisher exact; ¢ = chi-square; t = t test; p <.05. **p <.01.***p <.001.
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Table 3.

Important Predictors of the Falls Among the Older People

Variables B SE Wald P Exp (B)
Age 0.040 0.026 2.343 126 1.040

Use of assistive walking devices (yes/none) 0.869 0.462 3.533 .060 2.385

Use of antihypertensive or diabetes drugs (Yes/None) 1.659 0.504 10.857 <.001*** 5.256

Exercise (Yes/None) -1.485 0.443 11.240 <.001*** 0.227

GDS 0.152 0.066 5288 .021* 1.165

Constant -8.480 2117 16.043 <.001*** <0.001
Note: *p < .05.

**p <.01.

***p <.001.

scores in GDS also have a higher risk of falls (B=0.152; p=.021;
Exp(B)= 1.165).

Discussion

The results of this study concluded that community-dwelling
older people taking anti-hypertension or anti-diabetes medi-
cations, without regular exercise, and with higher levels of
depression were more likely to fall. These concur with a previ-
ous systematic review performed by Sherrington et al. (2020),
which reported that exercise training could decrease fall rates in
older people. Wong et al. (2020) concluded that the most effec-
tive exercise types for fall prevention were strengthening and
balancing. The main element for fall prevention is the enhance-
ment of muscle strength and balance ability (Wong et al., 2020).
Strengthening or resistance exercise could improve older adults’
quadriceps to function as a balancer to prevent falls (Wong
et al, 2020). Consistent with these results, Jo et al. (2020) ana-
lyzed Korean community health survey data and found that
the risks of falls were related to depression levels and treat-
ments for hypertension, diabetes, dyslipidemia, or arthritis. The
meta-analysis by Yang et al. (2016) found that diabetes mellitus
caused arisk of falls among older adults, illustrated by the results
that older adults with diabetes mellitus had a greater risk of falls
compared with non-diabetic older adults. People with diabetes
might have symptoms of vestibular dysfunction, dizziness, or
hypoglycemia, which would lead to high risks of falls (Yang et al,,
2016). Wettasinghe et al. (2020) explored the risk factors of falls
among diabetic older people and found that those with neurop-
athy, poor contrast vision, impaired strength, balance, gait, and
mobility had higher risks of falls. Diabetic control through edu-
cation, proper medication use, and lifestyle modification were
recommended to prevent falls in diabetic older people.

According to the results of this study, the risks of falls among
community-dwelling older people were associated with not
only physical health but also mental health. Jo et al. (2020)
found that Korean community-dwelling older people experi-
encing depression had higher fall risk increased by 1.27 times
compared to those without. Depression might result in weak-
ness, fatigue, and cognitive impairment, which easily led to
falls (Jindal, 2019). Consistent with the results of the study by
Woolcott et al. (2009), our findings indicated that the use of
antihypertensive drugs would increase the risk of falls.

Research findings showed that older people who took anti-
hypertensive or anti-diabetes drugs, without regular exercise,
and with higher levels of depression, would have high risks of falls.

Qian et al. (2021) included the environmental factors (e.g., num-
ber of very hot days, number of very humid days, and number of
days with heavy rain) in the study and found that the number
of cold days and the number of heavy rain days had a positive
relationship with the risk of falls. Future studies may incorpo-
rate environmental factors to further explore the relationship
between environmental factors and the risk of falls.

Study Limitations

The main limitation of this study is that the older people's
recalls of "whether fell or not within the recent one year” would
be affected by their recall bias. However, the long-term recall
bias is lower than the short-term recall bias (Cumming et al,
2000). This study was conducted by professionals to help the
community-dwelling older people clearly identify whether there
were falls, and the professionals helped reduce recalled bias. A
cross-sectional study could not verify the cause—effect rela-
tionship. Follow-up studies are suggested to verify the cause-
effect relationship of falls.

Conclusion and Reccomendations

Rehabilitation programs designed to improve both the physical
function and mental health of older people play a vital role in
preventing falls. It is also necessary to introduce depression-
screening programs for older people in the community-dwelling
older people in order to detect depression in advance and pre-
vent the incidence of falls. Providing older people with health
education on the side effects of medication use and regular
exercise programs is important to help prevent falls among
older people.

Ethics Committee Approval: Ethics committee approval was received
for this study from the ethics committee of Pingtung Christian Hospital
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