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ABSTRACT

Objectives: This study was conducted to determine the prevalence and predictors of home fall
among elderly people living in Qazvin City, Iran, 2018.

Article info: :  Methods: This cross-sectional study was performed on 300 elderly people aged 60 years or
Received: 29 May 2021 : higher who were selected by cluster sampling technique. Data were collected by demographic
Accepted: 08 Nov 2021 ¢ and chronic diseases checklist, checklist of the characteristics of fall in the last year, Abbreviated
Available Online: 01 Jan 2022 Mental Test (AMT), self-reported health scale, and Timed Up and Go (TUG) test. The logistic

regression model was conducted to determine predictors of home falls.

Results: The mean age of the 300 older people who participated in the study was 70.11+8.90
years. Approximately, one-third of them (n=100, 33.3%) reported at least one fall during the
last year. The results of the logistic regression revealed that the number of medicines used
(OR=5.31, CI=1.44-19.49), history of the physical disease (OR=1.31, CI=1.01-1.70), age
(OR=1.09, CI=1.03-1.15), balance control (OR=1.04, CI=0.07-1.01), and physical activity
(OR=0.72, CI=0.57-0.92) were internal predictors of the fall among older adults.

Keywords: Discussion: The findings of our study disclosed that the incidence of falls is rather high among

Fall, Aging, Imbalance, : older people. The frequency of falls increased by advancing age, increase the number of
Physical activity physical illnesses and medicines used, poor balance, and a reduction in physical activity.
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* About one-third of the older people experienced at least one fall during last year.

* The results indicated that older participants were more likely to experience falls than their younger counterparts.

* The results also showed that increasing the number of physical illnesses and medications used, the time to complete
the TUG test, and decreasing the rate of physical activity significantly increased the risk of falls among older people.

Plain Language Summary

Falls are one of the most frequent and serious problems facing the elderly. The aim of this study was to investigate
the prevalence of falls and correlated factors amongst 300 older people residing in Qazvin, Iran in 2020. The find-
ings showed that the prevalence of falls was rather high. The results also indicated that increasing age, the number
of physical illnesses and medication used, balance impairment, and physical inactivity increased the risk of falls

among older people.

1. Introduction

enility is a worldwide phenomenon that
continues to affect all regions of the globe
[1]. Developing nations, like developed
countries, are facing an aging population.
The demographic transition of birth and
death rates has resulted in a strong modification in the
age structure of Asian countries [2]. In Iran, the propor-
tion of seniors 60 years and above raised from 7.2% in
2006 to 9.3% in 2011, and is projected to grow to 10.5%
in 2025 and 21.7% in 2050 [3]. The fast changes in the
number of seniors make important concerns, markedly
in connection with their health. Aging is associated with
declining in both physiological and psychological func-
tions that may cause a high level of dependency [4].

Balance ability is decreased by advancing age. Age-re-
lated balance impairments are well-documented. Many
changes in physical and neurological systems in older
age impair the ability to recognize any changes in the
base of support as well as the center of mass for rapid re-
action [5]. Balance impairments can lead to high fall risk
and mobility decline in older adults. Falls are one of the
most common problems and deadly accidents in older
age. It is estimated that at least one out of every three
people over age 65 falls annually. This rate comes to one
out of two after the age of 80 years old [6].

Fall is the most common reason for injuries among the
aged population. Fall-related injuries are problematic,
costly, and can lead to severe health and economic issues
[7]. One-quarter of falls among older people may lead to
serious, perhaps deadly injuries, such as fractures, joint

dislocation, and head trauma [8]. The tendency for fall-
related injuries is due to a high prevalence of medical
problems and chronic conditions among older people [9].

Fall is a multifactorial condition caused by extrinsic
and intrinsic risk factors. Extrinsic factors are mostly re-
lated to the environment, like reduced lighting, slippery
ground, rough walkway surface, insufficient handrails
as well as obstacles in the walking path [10]. However,
only a small number of accidental falls are due to ex-
ternal factors, but more commonly by intrinsic factors,
or a combination of intrinsic and extrinsic factors [11].
Intrinsic factors include leg muscle weakness, reduction
in joint flexibility, gait and balance difficulties, cognitive
problems, vestibular dysfunction, visual impairment, de-
pression, and poly-medications [9, 12-16].

The world’s aged population is growing fast; thus, the
number of falls and its related medical care costs are in-
creasing in the coming years. Although falls are com-
mon, dangerous, and costly in aged people, they can be
prevented by decreasing the modifiable fall risk factors
[17]. In Iran, many studies have investigated the inci-
dence of falls and their correlated factors in community-
dwelling older adults residing in Babol [9], Khoramabad
[18], Bojnurd [19], Shiraz [20], and Mashhad [21], but
only one research [9] examined the predictors of home
fall and focused more on the external factors. Further-
more, various results have been reported regarding the
role of demographic factors on falls among older adults.
In some studies, age was found among the predictors of
fall [9, 22]; however, such associations have not been
confirmed in other studies [23, 24]. Regarding gender,
while some studies have suggested that females fell
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significantly more than men [18, 20], others have not
reported that [9, 19]. Furthermore, the results of some
studies have shown a significant association between the
level of education and the incidence of falls among older
people [22, 23]. However, others could not find this re-
sult [19, 25]. Therefore, the purpose of this research was
to ascertain the intrinsic factors of home fall among a
sample of Iranian older adults.

2. Materials and Methods

This cross-sectional research was conducted on 300
seniors aged 60 years old and above residing in Qazvin
City, Iran. Samples were chosen by cluster sampling tech-
nique from five regions of the city. One mosque and park
were selected randomly out of every district and then,
the eligible seniors were picked from these areas by the
convenience sampling method. Inclusion criteria were
the age of 60 years and above, ability to communicate
verbally, and willingness to participate in the research.
Participants who experienced psychiatric issues (e.g. Al-
zheimer’s disease or other types of dementia), a physical
impairment (e.g. wheelchair use), or terminal illness were
excluded from the study. To determine the sample size,
by considering the 35% prevalence of falls among older
people (P=0.35) extracted from results of a similar study
[9], and an alpha level of 0.05, the total sample size was
calculated to be 225. By considering a 30% nonrespon-
sive rate, 300 subjects were finalized for this study.

Demographic checklist, the Abbreviated Mental Test
Score (AMTS), the Visual Analogue Scale (VAS), and
Timed Up and Go (TUG) test were applied for collecting
the data. A demographic checklist, assessed age, gender,
marital status, levels of education, job, financial situa-
tion, living arrangement, smoking, history of physical or
mental problems, use of assistive devices, and the num-
ber of prescribed medicines.

To ascertain the Body Mass Index (BMI), anthropo-
metric characteristics, such as weight and height were
precisely measured. BMI was calculated by dividing
weight (kg) by the square of height (m?). The AMTS
is a 10-item cognitive test for rapidly assessing elderly
patients for the possibility of dementia. On this scale, a
score of 6 or less indicates dementia. Bakhtiyari et al.
reported that the Persian version of AMT had good dis-
criminated validity in the diagnosis of cognitive impair-
ment of institutionalized older adults. Additionally, the
internal consistency (Cronbach’salpha coefficient =0.76)
and the external reliability (Inter-Class Correlation coef-
ficient (ICC) =0.89) of this instrument were in the ac-
ceptable ranges [26].

2022, Volume 20, Special Issue on Occupational Therapy

The physical activity level of older respondents was
determined using Visual Analogue Scale (VAS), which
is a standard and a graphic rating scale to quantify some
soft variables, like pain, skill, activity, quality of team-
work, and confidence. VAS as a subjective measure of
physical activity consists of a scaled frame from zero to
10 cm. Values obtained from this tool can be analyzed
as a categorized variable so that the 10 cm of the scale is
divided into three sections, as follows: 1-3 as less active,
4-7 as moderately active, and 8-10 as very active [27].

The TUG test has been widely applied to assess the bal-
ance control of seniors who live in the community and
institutions. It measures the time taken to stand up from
a chair, walk three meters, turn back, and sit down on
the chair [28]. The test has demonstrated inter-rater reli-
ability (ICC=0.99) and intra-rater reliability (ICC=0.99)
in a sample of elderly people [29]. The TUG test also had
satisfactory construct validity, Cronbach’s alpha (0.81),
and time stability (0.98) in Iranian older adults [30].

Statistical analysis

Data analysis was done using the Statistical Package
for Social Sciences, version 23.0 (SPSS Inc., Chicago,
IL, USA). The grouping variables were defined by fre-
quencies and percentages and quantitative variables
were defined by the mean and Standard Deviation (SD).
The predictors associated with falls were determined
using the logistic regression model. The normality as-
sumptions were verified by Skewness and Kurtosis. The
significance level was considered at P<0.05.

3. Results

The seniors who met the criteria for inclusion in the
study were 300 older people with a Mean+SD age of
70.11£8.90 years in the age range of 60-98 years. More
than half of the older participants were male (n=159,
53%). The majority of them were married (n=205,
68.3%), undergraduate (123 persons, 41.0%), house-
wives or retirees (236 persons, 82%), and lived with
spouses and children (205 persons, 3.68%). About
64.0% of them (n=198) used the assistive devices and
12.7% of them (n=50) reported smoking.

The Mean+SD time of completing the TUG test was
22.70£13.50 seconds ranging from 13.5 to 66.0 sec-
onds. The MeantSD time to complete the TUG test in
the older people with a history of falls was 28.00+£15.35
seconds and among those without a history of falls was
19.1£10.63 seconds.

Bagheri et al. Intrinsic Factors of Home Fall. IRJ. 2021; 19(Special Issue):29-36
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Table 1. Results of physical activity engagement among older participants with or without fall based on the gender

Without A History of Fall, No(%) With A History of Fall, No (%)

Physical

sy High Middle Low High Middle Low
Man 36(30.3) 70(58.8) 13(10.9) 10(25.0) 18(45.0) 21(52.5)

Woman 12(14.8) 51(63.0) 18(22.2) 0(0.0) 24(40.0) 36(60.0)
Total 48(24.0) 121(60.0) 3(15.0) 1(1.0) 42(42.0) 56(56.0)

The Mean+SD and standard deviation of physical ac-
tivity was 5.10+£2.21. The majority of them reported to
have moderate physical activity (54.3%, n=163) and
only a quarter of them (25%, n=49) reported having high
physical activity. The results of physical activity levels
among older participants with or without a history of
falls based on gender are depicted in Table 1.

In general, the studied variables predicted 42.5 to 60
percent of falls among older people. The findings of
logistic regression analysis revealed that the number
of medicines used (OR=5.31, CI=1.44-19.49), history
of the physical disease (OR=1.31, CI=1.01-1.70), age
(OR=1.09, CI=1.03-1.15), balance control (OR=1.04,
CI=0.07-1.01), and physical activity (OR=0.72,
CI=0.57-0.92) were statistically significant predictors
for fall. Increasing the age, increasing the number of
physical illnesses and the number of medications used,
the time needed to complete the TUG test, and decreas-
ing the rate of physical activity strongly increased the
risk of falls among older people (Table 2).

4. Discussion

In the present study, the prevalence of falls in Iranian
older adults was 33.3%. The prevalence of falls varies
across the world. For instance, the results of the previous
studies found that 50.8% of older adults in the United Arab
Emirates [16] and 42.4% in the UK [31] fell each year.
In Iran, the prevalence of falls among older adults ranged
from 24.8% in Khoramabad [18] to 35.1% in Babol [9].
These variations might be due to the characteristics of the
seniors under research, culture, and environmental factors.

The findings of the current research are in conformance
with those from earlier studies [9, 14, 16] indicating age
as a predictor of falls among seniors. One-third of se-
niors aged 65 years and above fall at least one time in
a year and this ratio reach 50% for cases over 85 years
[10]. Likewise, Jafarian et al. [9] reported that the rate of
falls among those aged 75 years old and above was 2.5
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times more than younger counterparts. Increased risk of
falls by advancing age may be due to physical and men-
tal disorders, visual impairment, balance deficit, and use
of multiple medications [32]. One of the most prominent
impacts of age is the involuntary reduction of muscle
mass and strength. Muscle mass declines about 3—-8%
each decade after the age of 30 and this rate accelerates
after the age of 60. Such changes in leg muscle reduce
the balance control and increase the exposure of falls in
older people [17].

In the present study, inadequate physical activity was
known as a risk factor for falling among the elderly.
Several studies [33, 34] have reported the relationship
between fall risk and level of physical activity among
older adults in different countries. Inactivity seems to be
related to an increased risk of falling through frailty and
muscle weakness, a reduction in joint flexibility, bone
density, cardiopulmonary endurance, coordination be-
tween limbs, reaction time, and balance control [35, 36].

In the current study, the history of chronic illnesses was
a predictor of falls as elderly adults with a medical his-
tory of chronic conditions were more exposed to falls.
Likewise, Jafarian et al. [9] reported that the rate of fall
incidence among seniors with a history of chronic dis-
ease was 4.5 times higher than others. Also, Salarvand et
al. [18] found a significant relationship between a history
of chronic illnesses and fall occurrence. The prevalence
of multiple chronic conditions increases by advancing
age. Many chronic diseases might accelerate muscle
mass and strength decline. For example, musculoskel-
etal conditions (rheumatoid arthritis, osteoporosis) de-
crease joint range of motion and sensory-depth activity
and then, reduce balance control leading to an increase in
the risk of falling [34]. Furthermore, neurological condi-
tions, such as Parkinson’s disease, multiple sclerosis, or
strokes cause balance disturbance [37]. Chronic diseases
cause older people to become weaker and this increases
their chances of falling. Previous studies have found the
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Table 2. Results of internal factors predicting fall using the nonlinear regression model

Variables B ef(OR) Sig. Wald OR
Age 0.09 1.09 0.002 9.77 1.03-1.15
Gender (Female) Male 0.32 1.378 0.707 0.14 0.26-7.33
Marital .
; Married 0.71- 0.491 0.400 0.71 0.09-2.57
Status (Single)
) _ Illiterate 0.28- 0.757 0.559 0.34 0.30-1.92
Educational level (Di-
elepgandiizhey) High school 0.56 1.744 0.355 0.86 0.54-5.66
Retired 0.60 1.827 0.333 0.94 0.54-6.19
Job (Housewife)
Employed 0.43 1.531 0.641 0.22 0.26-9.17
Very good 0.25 1.283 0.742 0.11 0.29-5.68
Financial status
Middle) Good 0.55 1.740 0.502 0.45 0.35-8.76
Bad 0.20 1.222 0.797 0.07 0.27-5.61
With spouse - - - - -
Living arrangement Alone 0.42- 0.659 0.639 0.22 0.12-3.76
(with spouse)
With spouse 0.08 1.081 0.899 0.01 0.32-3.61
and children
Smoking Yes -0.29 0.75 0.629 0.23 0.23-2.43
History of mental Yes -0.31 0.736 0.454 057 0.33-1.64
iliness
H'St°gY g Yes 0.27 1.312 0.041 4.18 1.01-1.70
Iseases
Assistive devices Yes 0.01 1.007 0.989 0.000 0.41-2.49
12 0.17 1.185 0.812 0.06 0.29-4.81
gy ‘zg;md'c'”es 34 1.67 5.305 0.012 6.31 1.44-19.49
>4 1.20 3311 0.108 2.58 0.77-14.27
Timed Up and Go Test 0.04 1.039 0.011 6.48 0.07-1.01
AMT -0.01 0.991 0.952 0.004 0.75-1.32
Physical activity -0.32 0.724 0.007 7.26 0.57-0.92
Body Mass Index (BMI) -0.03 0.973 0.814 0.05 0.77-1.23
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OR: Confidence interval for OR; e? (OR): the chance B: Regression coefficient; B: Regression coefficient; AMT: Abbreviated Mental Test.

co-occurrence of diseases and multi-morbidity patterns
among older adults [35].

According to the findings of the current research, the
balance status measured by the TUG test was the predic-
tor of falling. The TUG test is one of the most useful,
inexpensive, and economical ways to assess balance in
older people. In this test, a higher score indicates less
balance control; therefore, a greater chance of falling.

Morris et al. [28] also showed that balance status with
the TUG test is a strong predictor of falls in older women
with a history of vertebral fracture. Kristensen et al. also
reported that the probability of fall in the older people
who were not able to complete the TUG test was three
times higher than others [38]. Generally, balance and
coordination problems increase the exposure for falls
among older adults. One out of two falls happens dur-

Bagheri et al. Intrinsic Factors of Home Fall. IRJ. 2021; 19(Special Issue):29-36
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ing performing the tasks, which require proper static and
dynamic balance [39].

In the present study, the number of medications used
was identified as another predictor of falls in older people.
The majority of the older adults use cardiac, hypertensive,
sedative, and diuretic medications. Most of these medica-
tions cause older people to experience falls due to their
side effects, including dizziness, imbalance, and drowsi-
ness. Nabavi et al. also found a significant relationship
between sedative use and reports of falling down among
a sample of Iranian older adults [19]. Furthermore, older
people who take diuretics need to wake up at night in or-
der to urinate that increases the risk of incidental falls.

5. Conclusion

The present study identified a high prevalence of fall-
ing among Iranian older adults residing in Qazvin City,
Iran in 2018. The results indicated that advanced age, the
number of physical illnesses and medicines used, poor
balance, and insufficient physical activity were internal
predictors of fall among older people. Hence, changes
in lifestyle, such as engaging in regular physical activ-
ity and balance training, adjusting the medications used,
and self-management of the health condition can effec-
tively reduce the risk of falls in older adults.

Limitations

The sample of this study was community-dwelling el-
derly adults; thus, it may be hard to generalize the find-
ings to the institutionalized elderly. Another limitation of
the research is that only the seniors in the public loca-
tions were assessed, and those who were not able to be
in these places were not included in this study.

Suggestions for future studies

It is suggested to conduct studies in the future to investi-
gate the predictors of falls in institutionalized older adults.
Additionally, future studies should assess the role of home
safety in the prevention of home falls among older adults.
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