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AB STRACT
Background: Fear of falling is common amongst older adults, especially those who live in
nursing homes. This study aimed to determinate factors associated with fear of falling and
functional independence in older adults living in nursing homes.
Methods: This was a cross-sectional study using a convenience sampling method to enroll 200
older adults living in nursing homes from 25 senior centers in Tehran (districts 1 and 2) between
September 2015 and November 2015. Main outcome measurement instruments were the 16item falls efficacy scale international (FES-I, Persian version) and 11-item Barthel index (BI)
functional independence measure. In this study, variables were analyzed using Student t test and
ANOVA. The Pearson coefficient correlation was used to examine the relationship between FES
and BBS. A 2-tailed P < 0.05 was considered statistically significant.
Results: The participants were mostly female (51.5%) and aged over 70 (mean age 76.89 ±
8.50 y). Of 200 seniors within the study, 60.8% experienced one or more falls during the last
year. Statistically significant relationships were found between the fear of falling and functional
independence (r = -0.524; P ≤ 0.001). There was a significant relationship between fear of falling
and age (P = 0.039), history of falling (P = 0.002), and chronic disease (P = 0.009). In addition,
there was a significant relationship between functional independence and some older adults’
characteristics, such as gender (P = 0.048), education level (P = 0.028), duration of living in
nursing home (P = 0.002), history of falling (P = 0.006), and chronic disease (P = 0.01).
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Conclusion: According to the findings, there was a high level of fear of falling in the older adults.
The fear of falling in the older adults living in nursing homes is associated with age, history of
falling, and chronic disease. There was a significant association between functional independence
and variables of gender, education level, duration of living in nursing home, history of falling,
and chronic disease.
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1. Background

alls are a major health concern in older
population and require effective prevention. Falls are the second leading cause
of accidental death worldwide with an
annual rate of 424000 deaths (Vavilala,
Curry, & Ramaiah, 2011). Fear of falling is a complex
construct, thought to predominantly affect older adults.
However, not everyone who falls develops a fear of
falling and people who have not fallen may be fearful
even though it is commonly assumed that falls and fear
of falling are conflated (Yardley et al. 2002; Painter et
al. 2012). Additionally, fall-related injuries are 5 times
more likely to occur in older adults aged over 65 years
(Orces 2014). Both the incidence of falls and the severity of fall-related complications rise steadily after the age
of 60 (Kalula et al. 2016). About a third of communitydwelling people aged 65 years and older fall each year;
the rate of falls rises with age (Bertera et al. 2007).

A major goal for societies with elderly population is to
create conditions for them to stay healthy and remain active at their homes as long as possible (Kurella et al. 2009).
Therefore, studying correlates of fear of falling is an important research avenue as it can provide guidance for identifying elderly people who are at risk of falls, loss of functional
independence and quality of life. Therefore, the purpose of
this study was to determinate association between demographic characteristics of elderly living in nursing homes
and fear of falling and functional independence.

Fear of falling has been suggested to be an important factor in predicting future falls with the major consequence of
avoiding activities (Bertera et al. 2007; Soriano et al.2007).
With regard to consequences of falling, it is crucial that at
risk individuals understand possible causes of falling. Providing fall prevention education for older adults can help
them understand falling risk factors (Soriano et al. 2007).
Educational level was identified as an independent risk
factor for any and multiple falls (Gill, Taylor & Pengelly
2005); higher education and income were both associated
with lower falling risk (Tao & McRoy 2015).

2. Materials and Methods

Falling risk factors could be categorized as intrinsic or
extrinsic (Guthrie et al. 2012). The intrinsic risk factors
included health history and biological factors. These factors extend beyond age, health and medical conditions,
physical fitness, mobility, function, history of falls, gender, race/ethnicity, and cognitive and psychological issues (Guthrie et al. 2012). According to the annual rates
of nonfatal injuries, the health impact from falls may be
greater for female older adults than males (Self-Reported Falls, 2006). Similarly, white women also showed
significantly higher rates of fall-related fractures such as
hip than women of other ethnicities (Hanlon et al. 2002).

Sample size

Functional disability is common in older adults, which
is associated with high risk of subsequent health decline
(Soriano et al. 2007). Traditionally functional status is
defined as the ability to perform activities such as bathing, dressing, feeding, toileting, having continence,
housekeeping, transferring, using telephone, cooking,
managing money, and so on. It is a strong predictor of
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survival, a determinant of caregiving needs and health
care costs, and a factor in decisions about medical procedures (Kurella et al., 2009; Tao & McRoy 2015). It is
reported that fear of falling may only indirectly influence activity restriction through its impact on balance
and functional mobility (Allison et al. 2013). However,
there is an association between functional mobility and
recurrent falls for community-dwelling older adults
(Shumway-Cook, Brauer & Woollacott 2000).

This was a cross-sectional study, with a sample of older
adults recruited in 25 nursing homes in Tehran, Iran between September 2015 and November 2015. To conduct
the research study, the researchers obtained approval
from the Iran Medical Science University, Tehran Review Board (IR.IUMS.REC:1394.921180202) for the
protection of human subjects. All participants provided
written informed consents which were approved by the
institutional review board before participation.

Calculation of the sample size was based on the data collected from previous studies and the following formula:
n=

(Z1-α/2+Z1-β)2
1+r
1
In
2
1-r

+3

, where n stands for "sample size", σ2 for "standard deviation", Zβ for "0.84 for 80% power", Zα/2 for "level of
statistical difference as 1.96", and r for "according to the
previous studies". Using the above formula and similar
studies conducted previously, we calculated the sample
size as 200.
Two hundred nursing home living older adults, were
recruited with convenience sampling method, and participated in this study. Eligibility requirements included
aged 65 years or older, able to walk three meters comfortably (with or without aid), and stand for a few min-
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utes unsupported (two to three minutes to administer the
Functional Reach test). Exclusion criteria included having cognitive impairment confirmed by abbreviated mental states test (AMTs) score < 6, psychiatric disorders,
acute conditions such as arthritis, cardiac disease, and
stroke, severe hearing and vision deficits, and language
impairment.
Assessment tools
Falls-related self-efficacy (FES-1) was designed to
assess the degree of perceived efficacy at avoiding fall
during each of 10 relatively non-hazardous activities of
daily living, including taking a bath or shower, reaching
into cabinets or closets, preparing meals that do not require carrying heavy or hot objects, walking around the
house, getting in and out of bed, answering the door or
telephone, getting in and out of a chair, getting dressed
and undressed, light housekeeping, and simple shopping
(Mahoney et al. 1965; Tinetti et al. 1990).
The Persian version of FES-I questionnaire was used
to evaluate the worry associated with the possibility of
falling when performing 16 activities inside and outside
home, with scores from 1 to 4 points per each activity (Dadgari et al. 2015). The total score is obtained by
the sum of the scores in all activities, ranging from 16
to 64 points, in which the higher value indicates lower
self-efficacy. Both reliability and validity of the Persian
FES-I were found to be acceptable (Cronbach α = 0.75,
interclass correlation coefficients = 0.99, P < 0.001 and
standard errors of measurements = 1.82) (Mosallanezhad
et al., 2011).
Activities of daily living were based on the Barthel Index (BI) (Morris et al., 2004). BI is a scale that measures
disability or dependence in activities of the elderly. It
measures the capacity to perform 10 basic activities of
daily living. In particular, items are divided into groups
that relate to self-care such as feeding, grooming, bathing, dressing, bowel and bladder care, and toilet use
and mobility such as ambulation, transfers, and stairs
climbing. In this scale, higher scores reflect greater independence in the participants. In BI original version,
a patient with 100 score is continent; independent in
feeding, dressing, getting in and out of bed, and bathing;
can walk at least one block; and can climb up and down
stairs without help. According to the Shah et al., a score
of 0–20 suggests total dependence, 21–60, severe dependence; 61–90, moderate dependence; and 91–99 slight,
dependence (Shah, Vanclay & Cooper 1989).

In this study, the inter-rater reliability coefficient (Kappa) for every item was more than 0.6; Inter-rater reliability of total BI was 0.998. In addition, the questionnaire
reliability coefficient (internal consistency) was measured as 0.96-0.99 and item-total correlation confirmed
its reliability, too. In Tagharrobi et al. study, its concurrent validity with Persian original BI was confirmed (r
= 0.993, P < 0.0001) and the known-groups approach
revealed its validity (P < 0.0001) (Tagharrobi, Sharifi &
Sooky 2011).
Statistical Analyses
Statistical analyses were performed by IBM SPSS version 20.0 (IBM Corporation, Armonk, NY, USA). In this
study, variables were analyzed using Student t test and
ANOVA. Pearson coefficient correlation was used to examine the relationship between FES and BBS. A 2-tailed
P < 0.05 was considered statistically significant.

3. Results
Demographic characteristics of the participants are presented in Table 1. A total of 200 elderly living in nursing
homes with the mean (SD) age of 76.89(8.50) years (age
range 60-93) were included in the study and remained
until the end of the study. One hundred and three females
and 97 male participated in the study. Fifty-nine participants were 70 years of age and 65 participants were 7180 years of age. Nine percent of the participants were
illiterate (84%) and 32% of them were living for more
than 2 years in the nursing homes. As for marital status,
50.3% were widowed, 32.7% married, and 14.5% had
no children. About 36% had good economic status. The
most frequently reported medical condition among participants was cardiovascular (70 %) problems, followed
by Type 2 diabetes mellitus (31.5%), and pulmonary diseases (11.5%). Twenty (39.2%) participants reported one
fall in the previous 12 months (Table 1).
Sixty-nine percent reported high level of fear of falling. Only 3% were fully independent functionally (Table
2). The Pearson correlation coefficient between the fear
of falling and the functional independence were -0.524,
which showed a high correlation between them with the
significance of P < 0.001 (Table 3).
Factors associated with the fear of falling are shown in
Table 4. In this study, fear of falling in the elderly living
in nursing homes increased significantly with age (P =
0.039), history of falls (P = 0.002) and chronic diseases
(P = 0.009). There was a significant association between
functional independence and gender (P = 0.048), educa-
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Table 1. Demographic characteristics of the elderly people living in the nursing homes

Variable
Gender

Age, y

Marital status

Number of children

Economic status

Length of stay, y

Chronic disease

Type of disease

History of falling

138

No. (n = 200)

%

Male

97

51.5

Female

103

48.5

70

59

29.5

71-80

65

32.5

81-90

62

31.0

91

14

7.0

Married

65

32.7

Single

22

11.1

Widow

100

50.3

Divorced

12

6.0

0

29

14.5

1-2

81

40.5

3

90

45.0

Good

72

36.0

Mild

94

47.0

Bad

34

17.0

1

56

28.0

1-2

80

40.0

2

64

32.0

No

25

12.5

With 1 disease

44

22.0

With 2 disease

131

65.5

Cardiovascular

140

70.0

Types 2 diabetes mellitus

63

31.5

Pulmonary

23

11.5

Gastrointestinal

22

11.0

Cancer

6

3.0

Other

53

26.5

Yes

78

39.2

No

121

60.8
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Variable

No. (n = 200)

%

1

63

52.1

2

36

29.8

3

13

10.7

4

6

5.0

5

3

2.0

Total falling

121

100.0

Number of fallings
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tion (P = 0.028), duration of stay (P = 0.002), and chronic
diseases (P = 0.01).

4. Discussion
Our objective was to study the impact of socio-demographic and health-related variables on fear of falling
and functional independence in older persons. We identified two socio-demographic and one health-related factors which were significant correlates of fear of falling.
To date, only one group of risk factors such as gender, age, demographic status, and cognitive status were
reported to be robustly associated with fear of falling
(Guthrie et al., 2012). However, some new factors such as

depression and anxiety, multiple drugs, and psychotropic
drugs have been reported in different cohorts (Denkinger
et al., 2015). Compared to previous studies, Kumar et al.
reported that a wider range of factors are associated with
fear of falling among community-dwelling elders. According to them, these variables are relatively easy to assess clinically and could be used to identify older people
at a higher risk of fear of falling (Kumar et al., 2013).
Choi et al. found characteristics which were independently associated with fear-induced activity restriction
such as low socioeconomic status, cognitive impairment,
difficulty with activities of daily living, and history of injurious falls (Choi & Ko 2015). Hanlon et al. in a study
aimed to identify more socio-demographic falls risk factors. They found that educational level as an independent

Table 2. Fear of falling and functional independence levels in the elderly people living in the nursing home

Variable

No. (n = 200)

%

Little fear

34

17.0

Intermediate

28

14.0

Highest concerns

138

69.0

Dependence

82

41.0

Moderate dependence

82

41.0

Slight dependence

30

15.0

Full independence

6

3.0

Fear of falling

Functional
independence

Client-Centered Nursing Care

Table 3. Pearson correlation for fear of falling and functional independence

Functional independence

Correlation Coefficient (Fear of Falling)

P-Value

- 0.524

P < 0.001
Client-Centered Nursing Care
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Table 4. Associations between the older adult’s socio-demographic variables and fears of falling and functional independence

Fear of Falling (n = 200)

Variables

Gendera

Ageb, y

Educationb

Marital statusa

Number of childrenb

Economic statusb

Duration of stayb, y

History of fallsa

Chronic diseasea

Drug addictiona

Sleep disordersa

Mean

SD

Female

35.38

12.17

Male

33.26

11.69

70

31.32

11.19

71-80

36.34

11.98

81-90

33.92

12.63

91

39.36

Illiterate

P-Value

Functional Independence (n = 200)
Mean

SD

64.47

18.75

69.74

18.62

71.03

20.47

65.52

17.00

65.76

18.63

9.15

62.78

19.81

31.28

8.45

62.83

18.72

Primary/Secondary School

34.89

11.86

66.02

18.81

Diploma or higher

33.77

14.59

76.64

16.27

Married

34.58

12.35

67.40

18.42

Single

34.34

11.79

66.88

19.16

No children

33.55

12.23

72.55

17.56

1-2

35.07

12.61

67.31

19.57

3

33.96

11.36

65.00

18.36

Good

32.21

11.89

69.62

17.71

Average

35.61

12.01

66.25

19.22

Bad

35.41

11.66

63.68

19.86

1

36.48

11.80

60.64

17.28

1-2

34.16

11.66

66.81

18.77

2

32.72

12.38

72.89

18.60

Yes

31.26

11.46

71.37

18.20

No

36.49

11.82

63.99

18.62

Yes

34.64

15.26

75.21

17.10

No

35.90

11.24

71.39

18.13

Yes

32.52

11.86

67.63

20.20

No

34.46

11.98

66.94

18.66

Yes

34.44

11.86

66.22

19.09

No

34.12

12.32

69.07

18.15

0.211

0.039*

0.459

0.894

0.771

0.164

0.225

0.002*

0.009*

0.394

0.866

P-Value
0.048*

0.254

0.028*

0.856

0.169

0.273

0.002*

0.006*

0.01*

0.859

0.335

*Significant results.
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t test.

b

ANOVA.
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risk factor for any and multiple falls, and higher education and income were both associated with lower risk of
falling (Hanlon et al., 2002). They have suggested that
falls risk may be influenced more by a social determinant
such as educational or income level than a biological determinant such as race (Tao & McRoy 2015).
Being a female is a risk factor for fear of falling among
adults (Mahoney et al. 1965). The absence of association, in our study between gender and the fear of falling
is inconsistent with other studies that have found links
between gender and the fear of falling (Friedman et al.,
2002; Lach 2005; Mann 2006; Austin et al., 2007; Zijlstra et al., 2007), and in two longitudinal studies, in which
women developed this fear more frequently than male
adults (Mann 2006; Austin et al., 2007). The association
between the history of falling and fear of falling is in
agreement with the literature (Murphy, Williams & Gill
2002). However, Filiatrault et al. did not find a significant association between the fall history and the fear of
falling (Filiatrault Desrosiers, & Trottier 2009). The association found in our study (after Pearson’s correlation
coefficient analysis) between age and the fear of falling
is inconsistent with other studies (Austin et al., 2007;
Scheffer et al., 2008; Da Costa et al. 2012). However,
Zijlstra et al., in a study among 504 adults aged 70 and
older who reported fear of falling and fear-induced activity avoidance, observed an association between the increase in age and the fear of falling (Zijlstra et al., 2007).
In the literature, different instruments were used to
measure fear of falling in the elderly. Firstly, some instruments measure fear of falling directly; these are mostly
one-item instruments with a single question, such as how
much fear of falling do you have? Secondly, they used
instruments focusing on balance and fall-related selfefficacy, such as the falls-efficacy scales, of which several modifications have been developed. Other scales,
such as the Activity-specific Balance Confidence (ABC)
scale, are used but are less sensitive to change than the
FES (Visschedijk et al., 2010; Mattos et al., 2014). Furthermore, FES is more suitable for use in vulnerable older persons than the ABC scale, which includes several
more complex activities. Nowadays, the FES-I, which
has been validated in Iran, is regarded as the most suitable instrument for community-dwelling older people.
In conclusion, our study supports the use of the FES-I as
an easy to apply instrument to measure fear of falling in
nursing home living people.
In this study, we found that 41% of the nursing home
living adults had high level of independence and 41%
had moderate dependence. There were different reports
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about distribution of functional capacity in the older
adults. For example, in a study conducted on 760 institutionalized Brazilian elders, Mattos et al., found Activities
of Daily Living (ADL) dependence of 50.3% and ADL
dependence of 81.2% using the Katz and Lawton scales
(Araújo & Ceolim 2007). In another study, Araújo and
Ceolim evaluated ADL dependence of elderly residents
in long-term care institutions in Taubate, São Paulo, using the Katz and Lawton scales, and found that 63% of
elderly people were dependent (Binkin et al. 2007). In
addition, it was reported that France would be the European country with 28% dependence in the ADL in
contrast to Ireland, with only 8% (Millán-Calenti J et al.
2010). In the United States, 34% of the older adults (≥65
y) were dependent on carrying out activities of daily living. This difference among studies for functional capacity in adults seems to be due to the socio-economic and
cultural differences, as well as to the methodology used.
Therefore, homogeneous criteria should be established
to compare different populations.
With respect to functional independence, we identified 4
socio-demographic factors (gender, education, history of
falling, and duration of stay) and one health-related factor
(chronic disease), which were significant univariate correlates. This pattern is consistent with fear of falling in
history of falling and chronic disease. Comparing with a
study performed in the Brazil, which has used different
study instruments (Araújo & Ceolim 2007), a high prevalence of functionally dependence was seen among elderly
who had stayed at the institution for less than one year.
With regard to the age, we did not find any association
between age of elderly persons and functional capacity.
However, inconsistence with this result, several studies
(Binkin et al. 2007; Millán-Calenti J et al. 2010), mostly
Brazilian studies, have pointed out the association between higher dependence with older age among community-residing elderly population (Freitas et al., 2012).
The results of this study showed that the probability of
dependence was higher in female elderly. Similarly, an
American study reported the percentage of independence of 56.1% for women and 77.7% for men.
Our research survey had some limitations, too. First,
its cross-sectional nature does not allow conclusions
of causality on the observed associations (e.g. between
avoidance of activity and limitations in activity of daily
living). Second, we included nursing home living older
persons and excluded cognitive impaired persons, which
can be considered as a heterogeneous and limited sample. Finally, in this study all measures were self-reported
and none were performance-based measures. Therefore,
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future studies should measures other variables to enrich
our understanding of the complex construct of fear of
falling such as balance, gait, muscle strength, vision, etc.
In conclusion, there was a high association between
fear of falling and functional independency in older
adults. The fear of falling in the nursing home living
older adults is associated with age, history of falling, and
chronic disease. Moreover, there was a significant association between functional independence and variables
of gender, education level, length of living in nursing
home, history of falling, and chronic disease. The evaluation of this data contributes to establishing indicators
and development of preventive strategies and specific
interventions for the elderly with fear of falling.
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