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Background and Purpose: Given the high prevalence of age-related diseases and physiological 
changes in addition to the susceptibility of the elderly to falls, this issue has become a major public 
health problem. This study assesses the risk of falls and related factors among the elderly living in 
rural areas.

Materials and Methods: This cross-sectional study was conducted on 302 elderly people in 
rural areas of Yazd Province, Iran, using the multi-stage sampling method. They completed a 
multi-section questionnaire, including demographic questions and the Tinetti gait and balance 
scale for assessing gait and balance in the elderly. The data were entered into the SPSS software, 
version 20 and analyzed by the chi-square test and ordinal logistic regression model. The statistical 
significance level of P<0.05 was considered in all tests.

Results: The results showed that 38.1% of the participants presented a high fall risk, 20.5% 
demonstrated medium risk and 41.4% showed a low fall risk. Gender, age and visual status had 
a significant relationship with the risk of falls in the elderly (P<0.05). The probability of falls in 
women was 2.6 times higher compared to men. Moreover, the likelihood of falls in people with 
visual impairment was 1.7 times higher compared to subjects with no visual impairment and the 
probability of falls increased by 15% as they aged.

Conclusion: Visual impairment, gender, and age factors are diagnosed as related risk factors for falls 
in rural elderly people. It is recommended to consider these factors for the greater effectiveness of 
interventions to reduce falls in the elderly.
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Introduction

ccording to the forecasts of the current 
statistics, the world’s elderly population 
in 2030 will grow from 9% to 16% and in 
Iran from 6.5% to 17.5% [1]. Evidence sug-
gests that increasing age is strongly asso-

ciated with functional disorders [2], decreased muscle 
strength, neural function, physiological function [3] and 
decreased balance [4]. Also, elderly people are exposed 
to various diseases because of physiological and patho-
logical changes [5]. Balance and gait disorders are the 
most common causes of falls in the elderly [6] and the 
changes in gait in the elderly are often related to un-
derlying conditions, such as illness, especially, increased 
severity of illness [7]. The prevalence of falls among the 
elderly was also reported at 27.6%, 30.0%, and 46.8% in 
other studies [8-10].

Maintaining balance is a physiological process [3], an 
essential skill in avoiding falls [7] and an indispensable 
factor for active participation and contribution to the 
community [11]. Falls in the elderly population are a 
major public health problem because they lead to pre-
mature mortality and individuals who survive sustain 
significant losses to their quality of life [12]. Falls can 
limit daily activities and cause syndromes, such as de-
pendence, immobility and depressive disorder [13]. The 
results of some studies showed that the increase in age 
and associated diseases decrease the average score of 
physical activity in the elderly population [14].

In addition to physical injuries, recurrent falls can have 
a significant psychological impact. Fear of falling again 
(post-fall syndrome) can lead elderly individuals to be-
come so afraid of moving that they restrict their activity 
levels [15]. Some studies have reported risk factors re-
lated to imbalance, including diabetes, arthritis, mental 
disorder [16], falling and reflex, pain, power loss [17], 
delirium, dementia, Parkinson disease, vitamin B12 de-
ficiency, obesity and stroke [6]. Some other studies in 
Iran considered factors, such as gender, daily living ac-
tivity, physical activity, number of diseases and quadri-
ceps muscle strength as the causes of imbalances [20]. 

The fall accounts for one of the most important factors 
affecting the onset of functional disorders [21], caus-
ing many problems, including increased possibility of 
falls, reduced independence [11], increased health care 
needs and level of mortality rates and reduced quality 
of life related to movement limitation in older people 
[20]. According to the Iranian elderly health survey in 
2015-2016, about 40% of the elderly have gait disorders 

and 33% use assistive devices. This study also showed 
that 60% of the elderly were completely dependent 
on daily activities and 54% had balance disorders [16]. 
The rural elderly are more at risk compared to urban el-
derly people due to various aspects, such as education, 
economic status and health care access. These aspects 
highlight the importance of studying the balanced sta-
tus of the rural elderly [19].

Considering the increasing number of elderly and the 
high prevalence of movement disorders, the risk of falls, 
and disability in this age group, it is necessary to study 
the balance in the elderly. On the other hand, the infor-
mation related to the epidemiology of falls and related 
factors in rural elderly is limited; therefore, fall risk as-
sessment of the elderly and identifying the major risk 
factors in this population can provide the appropriate 
context for practical planning to prevent falls and sub-
sequent disabilities. Accordingly, this study evaluates 
the balance status and identifies risk factors in the rural 
elderly of Yazd Province, Iran.

Materials and Methods

Study participants

This cross-sectional study was conducted in rural ar-
eas of Yazd Province, Iran, using multi-stage sampling. 
The participants included 302 elderly people aged over 
60 years, considering d=0.6 and s=5.06 (obtained from 
the pilot study), a power of 80% and an attrition rate of 
10%. Firstly, four cities out of 12 cities in Yazd Province, 
Iran, were randomly selected and one rural healthcare 
center was selected for sampling in each city. Since the 
elderly in Iran are provided with inclusive healthcare 
services and are under healthcare coverage, after listing 
the names of the elderly covered in the selected rural 
health centers in each city, approximately 75 people 
were selected from each center using the systematic 
random sampling method and invited to participate in 
the study. The inclusion criteria were the ability to com-
municate, not taking more than two drugs at the same 
time in the past 24 h, no dizziness and headache dur-
ing testing, no psychotropic medication, appropriate 
diastolic and systolic blood pressure, a lack of severe 
cognitive disabilities or dementia and the ability to un-
derstand verbal instructions. The criteria were identi-
fied based on the clinical records of the elderly and their 
reports.

A
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Data collection instruments

In this study, a multi-section questionnaire, includ-
ing demographic questions (age, gender, education, 
tobacco use, history of illness and falls) as well as a 
questionnaire for assessing gait and balance in the el-
derly named Tinetti performance oriented mobility as-
sessment (POMA) was used. POMA is an easy adjunc-
tive test that measures gait and balance in the elderly 
during daily activities. Tinetti gait and balance scale is 
a reliable and clinically valid tool [21] And It may be a 
more useful measure than BBS or TUG in patients with 
impaired dynamic balance or reactive balance during 
walking [22]. It is one of the best options for assessing 
the risk of mobility disorders in the elderly [23]. It takes 
10 to 15 min and provides the patients with the ability 
to perform a specific task. Initial scoring tools are per-
formed on three sequential ratings of 0 to 2. A score of 
0 indicates a high defect, while a score of 2 indicates the 
patient’s independence. Each score is a combination 
of three measures, including gait, balance assessment 
score and total score. The maximum score is 12 for gait, 
the maximum for balance is 16, and the total score is 
28. Overall, a score below 19 is regarded as a high risk 
of falls, a score between 19 and 23 identifies a moder-
ate risk, and a score of 24 or higher indicates a low fall 
risk [24, 25]. The psychometric characteristics of this 
tool were evaluated and approved in the previous study 
by Mazloomy Mahmoodabad et al. conducted on Ira-
nian elderly [26]. The questionnaire was completed by 
trained interviewers who were among the healthcare 
providers. The subjects were invited to the healthcare 
center and the questionnaire and checklist were com-
pleted for them in a safe place of the healthcare center. 

Statistical analysis

Statistical analysis was performed using the SPSS soft-
ware, version 20. Frequency distribution, Mean±SD 
were calculated after the normality test using the Kol-
mogorov-Smirnov test. A chi-square test was used to 
compare the qualitative variables. Also, the relationship 
between significant variables with the risk of falls was 
measured using the ordinal logistic regression model 
based on the chi-square test. The statistical significance 
level of P<0.05 was considered in all tests.

Results

This study included 302 elderly people with a mean 
age of 75.08±6.72 years, most of whom (54%) were 
aged between 70 and 80 years. Also, 189(62.6%) of the 
participants were illiterate and 162(54.6%) were fe-

male. The percentages of hypertension, arthritis, vision 
disorders and diabetes were 175(57.9%), 170(56.3%), 
99(32.8%) and 87(28.8%), respectively (Table 1).

Table 2 shows the distribution of the participants 
risk of falls by demographic and disease information. 
In terms of risk of falls, 115(38.1%) of the participants 
were in the high-risk group, 62(20.5%) in the medium-
risk group, and 125(41.4%) in the low-risk group. Ac-
cording to the results of the X2 test, the risk of falls was 
significantly related to gender. Most female subjects 
(46.9%) were at high fall risk and most male subjects 
(52.9%) were at low fall risk. Also, 54.5% and 51.5% of 
the subjects with hearing and visual impairment were at 
high fall risk, respectively. On the other hand, 45.9% of 
arthritis patients and 44% of hypertensive patients were 
at high fall risk. In addition, 51.5% and 71.2% of the el-
derly, lonely, and elderly aged over 80 years were at high 
fall risk, respectively (P<0.05).

The odds ratio (OR) with a 95% confidence interval 
(CI) for investigating the association of the risk of falls 
with some variables is shown in Table 3. According to 
the chi-square table, the variables with P<0.3 were in-
cluded in the ordinal logistic regression model. Based 
on the ordinal logistic model, the relationship between 
significant variables with moderating effects of other 
variables (gender, marital status, visual and auditory 
impairments, history of falls, hypertension and arthritis) 
on the risk of falls was investigated. The results showed 
that gender, age and visual status had a significant effect 
on the risk of falls in the elderly (P<0.05). The probabil-
ity of falls in women was 2.6 times higher than in men. 
Also, the probability of falls in people with visual impair-
ment was 1.7 times higher than those with no visual im-
pairment. In addition, the probability of falls was 15% 
higher in the elderly as they get older. 

Discussion

This study investigated the balance and factors affect-
ing the risk of falls in the elderly population in Yazd 
Province, Iran. The results showed that 38.1% of the 
subjects presented a high fall risk, 20.5% were medium 
risk and 41.4% showed a low fall risk. The study in Ri-
yadh, Saudi Arabia, showed that 44.5% of people were 
at high risk of falls, 32.8% were at moderate to severe 
risk of falls and 22.7% were not at risk of falls [27], which 
is not in line with the present study. On the other hand, 
the study by Zarepour in Urmia City, Iran, reported that 
47.1%, 42.9% and 10% of the elderly had a severe, mod-
erate and low risk of falls, respectively [28]. A study 
on the elderly, using the Berg instrument showed that 
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7.5% of the participants were at moderate or severe 
and 92.5% were at low risk of fall [29]. The observed 
differences in the results of surveys on the risk of falls 
can be explained by differences in the characteristics of 
participants (urban or rural, different age groups, health 
conditions), measurement tools for risk assessment of 
falls, and sample size of participants.

The results showed a significant relationship between 
visual impairment and the risk of falls in the elderly, 
which is consistent with previous studies [25, 30, 31]. In 
the cross-sectional study by Aartolahti et al. on the elder-
ly aged over 76 years, people with poor visual function 
had significantly lower balance and mobility compared 

to those with moderate or good visual function [25]. 
Similarly, the study by Mazloomy Mahmoodabad et al. 
using POMA on 200 elderly people in Urmia City, Iran, 
showed that visual impairment was among the diseases 
that increased the imbalance disorder by 1.7 times [26]. 
Adequate visual function is important to maintain bal-
ance, as it can help people identify and prevent hazards 
in their environment [32]. On the other hand, visual im-
pairment due to cataracts, glaucoma, macular degener-
ation, and not wearing glasses can affect one’s ability to 
move [33]. Balance control is strongly affected by visual 
motion signals, they provide direct information about 
head movements [34]. Given the strong relationship 
between visual impairment and balance control, visual 

Table 1. Distribution of the participants by demographic and disease information 

No. (%)Variables

80(26.5)60-69

Age (y) 163(54)70-79

54(19.5)>80

140(46.4)Male
Gender

162(53.6)Female

212(70.7)Married
Marital status

88(29.3)Single (single, divorced, widowed)

189(62.6)Illiterate

Education 87(28.8)Elementary education

26(8.6)High school and higher education

14(4.6)Low Blood Pressure (yes)

History of illness

66(21.9)Hearing impairment (yes)

99(32.8)Visual impairment (yes)

32(10.6)Smoking (yes)

170(56.3)Joint disease (yes)

175(57.9)Hypertension (yes)

68(22.5)Cardiovascular disease (yes)

45(14.9)Headache (yes)

67(22.2)Sleep disorders (yes)

40(13.2)Urinary incontinence (yes)

87(28.8)Diabetes (yes)

81(26.8)A history of falling (yes)
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impairment can decrease balance control and increase 
the risk of falls. But from a sociological point of view, this 
difference can be due to not wearing glasses as a result 
of the elderly’s attitude toward glasses or feeling weak 
and powerless, or on the other hand, due to the feeling 
of embarrassment or shame for wearing glasses in front 
of the people around them.

The present study found that women were 2.6 times 
more likely to fall than men, which is consistent with the 
results of some studies indicating women have a higher 
imbalance disorder than men [35-40]. However, some 
studies have reported no gender difference in balance 
status [41]. Accordingly, the differences observed in 
studies could be attributed to the increased life expec-

Table 2. Distribution of the participants risk of falls by demographic and disease information

P*

No. (%)

Variables Fall Risk Category

Low (≥24)Moderate (19–23)High (<19)

0.001
74(52.9)27(19.3)39(27.85)Male

Gender
51(31.5)35(21.6)76(46.9)Female

0.01
95(44.8)47(22.2)70(33)Married

Marital status
29(33)14(15.9)45(51.1)Single (single, divorced, widowed)

0.001

57(71.2)15(18.8)8(10)60-69 

Age (y) 56(34.4)42(25.8)65(39.9)70-79

12(20.3)5(8.5)42(71.2)>80

0.008
20(30.3)10(15.2)36(54.5)Yes

Hearing impairment
105(44.5)52(22)79(33.5)No

0.39
31(45.6)10(14.7)27(39.76)Yes

Cardiovascular disease
94(40.6)52(22.2)88(37.6)No

0.001
28(28.3)20(20.2)51(51.1)Yes

Visual impairment
97(47.8)42(20.7)64(31.5)No

0.35
2(25)1(12.5)5(62.5)Yes

Stroke
122(41.8)6(20.9)109(37.3)No

0.93
19(40.3)19(21.8)33(37.9)Yes

Diabetes
90(41.9)43(20)82(38.1)No

0.001
105(47.5)52(23.5)64(29)Yes

History of fall
20(24.7)10(12.3)51(63)No

0.004
58(34.1)34(20)78(45.9)Yes

Joint disease
67(50.8)28(21.2)37(28)No

0.01
71(40.6)27(15.4)77(44)Yes

Hypertension
54(42.5)35(27.6)38(29.9)No

-125(41.4)62(20.5)115(38.1)Total

*Chi-square test.
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tancy of women compared to men, different measuring 
tools for assessing the risk of falls, the health status of 
participants and the sample size of the participants. 

Consistent with the results of the present study, the 
study by Valipour Dehnou et al. reported that the rate 
of balance reduction in female elderly was significantly 
higher than in male elderly (15.79% vs 55.14%) [36]. A 
study by Azidah et al. on 288 diabetic elderly people 
showed that the risk of falls was greater in female el-
derly [35]. This gender-based difference may be attrib-
uted to changes in women after menopause and the 
aging process. Hormonal changes in women may result 
in osteoporosis, osteoarthritis, muscle weakness, and a 
faster aging course that can justify less balance in wom-
en than men. Moreover, low quality of life for women 
is considered as the cause of poor balance in female 
elderly [42]. On the other hand, due to the participa-
tion of rural women in difficult activities, such as farm-
ing and -livestock activities, it seems that they are more 
likely to be at risk of fall and balance reduction.

In this study, the probability of falls was 15% higher in 
the elderly as they get older, which is consistent with 
some studies [43-45]. However, in some Studies did not 
show a significant difference in the balance between 
in some age group of older adults [46]. Natural aging 
is associated with a decreased ability to maintain bal-
ance. Balance maintenance relies on integrating and 
coordinating the body systems, including sensory, mo-
tion, auditory, visual and adaptive components. When 
the body systems become vulnerable, balance reduces, 
since they are exposed to degenerative, infectious and 
traumatic processes. Although mild changes in each as-
pect of the balance system may not lead to significant 
perturbation, several component conflicts can lead to 
a severe decrease in balance in the elderly [47]. Other 
factors including diabetes, arthritis, hypertension, hear-
ing impairment and marital status were not significantly 
correlated with balance status in this study, which is 

not in line with other studies. Differences in the results 
of different studies can be due to demographic char-
acteristics (rural or urban residency), the number of 
participants, different lifestyles, habits, and cultures in 
different communities, the health status of the study 
participants, and different measurement tools for bal-
ance.

Conclusion

This study showed a significant effect of visual impair-
ment, gender, and age factors on balance status and 
risk of falls in the elderly in rural areas after adjusting 
for the possible effect of confounding factors. Rural fe-
male elderly had a lower balance status than rural male 
elderly. The results emphasize that healthcare workers 
should provide more health education in the field of fall 
prevention to the rural elderly. Moreover, their educa-
tion should be based on changes in the attitude of the 
elderly in using assistive devices, such as glasses to pre-
vent falls in the group. Therefore, intervention protocols 
and prevention methods should be developed to help 
people who are at risk of falls.

Study strengths and limitations 

The strength of the study is the community-based na-
ture of the study and high response rates. The present 
study is among studies that have examined the balance 
and risk of falls in the rural elderly population.

However, in the present study, other factors related to 
balance, such as physical activity and physical and men-
tal health (Alzheimer’s and other cognitive problems) 
were not assessed. Meanwhile, the type of the elderly’s 
previous occupation and their work history were not ex-
amined and this study did not have an urban group to 
compare some parameters.

Table 3. Relation of risk of falls with some variables

P*95% CIORVariables

0.001
-ReferenceMale

Gender
(1.55-4.29)2.57Female

0.02
-ReferenceYes

Visual impairment
(0.34-0.94)0.57No

0.001(1.10-1.20)1.55Age

*Ordinal logistic regression model adjusted for gender and visual impairment age.

Abbasi-Shavazi M, et al. Examining Fall Risk in Rural Older Adults. Iran J Health Sci. 2024; 12(2):99-108.

https://jhs.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en


April 2024, Vol 12, Issue 2

105

Ethical Considerations

Compliance with ethical guidelines

The study was approved by the Ethics Committee of 
the Shahid Sadoughi University of Medical Sciences 
(Code: IR.SSU.SPH.REC.1397.145). The principle of 
confidentiality and anonymity of the questionnaires was 
respected and the completion of the questionnaires was 
done in such a way that it was not boring for the elderly 
and did not cause any harm to them. Informed consent 
was obtained orally from the elderly participating in 
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