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Background: Aging is a gradual deterioration of physiological function.It is a multidimensional process involv-
ing various systems of the body.Out of the various problems faced by the geriatric age group “falls” are one of the
major problems faced by the elderly.Fear of fall and associated avoidance of activity may lead to functional
decline, restriction of social participation and hence affection of quality of life.This fear can also affect the gait
pattern of an individual.Therefore the purpose of this study was to find out the influence of fear of fall on the
spatial and temporal gait parameters in elderly.

Materials and Methods: 100 community dwelling elderly were made to walk 10 meters and their gait parameters
were noted.The participants were classified into fearful and fearless groups on the basis of the MFES, before the
test.

Result: The statistical analysis of the study was done using the mann-whitney test and a significant difference
was found between the gait parameters of the fearless and fearful group.

Conclusion: There is an influence of fear of fall on the gait parameters of elderly. Fearful participants were shown
to have a significantly slower gait speed,shorter stride length and step length,lesser cadence and increased
stride width when compared to fearless participants.
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INFLUENCE OF FEAR OF FALL ON SPATIAL AND TEMPORAL
PARAMETERS OF GAIT IN COMMUNITY-DWELLING ELDERLY

quality of life [2], increased entry into long-term
care facilities, and increased risk of falls.
Falls are the major cause of injury-related death
in the elderly, and can lead to substantial mor-
bidity [4]. Falls continue to be a major concern
among older persons and clinicians who care
for them. One in 3 adults aged 65 years or older
falls [5], with 20% to 30% of these individuals
suffering moderate to severe injuries[6]. Even
if individuals are uninjured from a fall, between

Aging is a time-related deterioration of the
physiological functions necessary for survival
and fertility [1]. Physiological changes occur with
aging in all organ systems. In older adults,
functional fitness is determined by the ability
to perform activities of daily living[3] and
declines approximately 2.7% per year [2].
Currently 50% of the older adults report at least
one functional limitation resulting in reduced
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3% and 85% of them develop a fear of falling or
loss in balance confidence [7].
The Effective Health Care Bulletin classified the
causes into five major categories: environmen-
tal (e.g. loose carpets, bathtub without rails,
poor lighting, unsafe stairs, ill-fitting shoes),
medication (e.g. antidepressants, sedatives and
hypnotics), medical conditions and changes
associated with ageing (e.g. poor vision, cogni-
tive impairment), nutritional (e.g. calcium and
vitamin D deficiency) and lack of exercise [8].
Fear of falling can precede or result from falls,
and has long been recognized as a distinct
health outcome even more prevalent than fall-
ing itself [9]. Tinetti and Powell defined fear of
falling as ‘‘a lasting concern about falling that
leads to an individual avoiding activities that he/
she remains capable of performing’’[10]. Fear
has been shown to affect aspects of people’s
mental and social lives. Bandura’s theory of self-
efficacy [15], which is supported by the findings
of Tinetti and colleagues[10], postulates that a
person’s perceived capability or level of confi-
dence determines performance of an activity, as
well as true capability. According to Walker and
Howland, fear of falling can compromise qual-
ity of life among elderly persons by diminishing
the sense of well being, limiting mobility, and
reducing social interaction. Fear of falling
becomes a risk factor for falls due to decreased
movement and reduced physical conditioning
[11]. Walker and Howland reported that fear of
falling appeared to contribute to reduced activ-
ity independent of other risk factors. According
to several studies, falling and fear of falling are
highly correlated [10-12]. Fear of falling can also
affect the gait parameters of a person [13, 14].
Changes in the spatial and temporal parameters
have been reported as early as the age of 60.
Studies have reported that increasing age is
associated with decreased stride length and
speed and increased stride width and double
limb support time. However other studies con-
tradict this, reporting that aging is not the pri-
mary factor for decline in gait parameters.
The idea that fear of falling can lead to restric-
tion of activity emphasizes the need to study
the effects of such fear on elderly persons,
independent of a history of falls. The purpose
of this study was to determine if fear of falling

in elderly persons is associated with changes in
spatial parameters like stride length and stride
width and temporal parameters like cadence and
speed.

MATERIALS AND METHODS

Hundred community dwelling elderly in the age
group of 60-90 years were selected using con-
venient sampling.  It was a co-relational type of
study.
Participants who were able to follow instructions
and complete a verbal survey related to their
confidence level, stand unaided and  walk 20
meters without any assistive device were
included in the study. Participants with any lower
extremity surgeries, limb length discrepancy and
painful arthritic conditions were excluded from
the study.
Outcome measures: Prior to the gait analysis
the participants were asked to complete the
Modified Falls Efficacy Scale [22] (MFES).
The participants were assigned into fearless and
fearful groups on the basis of the MFES.
Score of eight and above was grouped as Fear-
less group and  below 8 score was grouped as
Fearful group.
Start and stop lines were placed with a distance
to 10 meters in between. The participants were
asked to dip feet in a tray filled with water and
were made to walk a distance of 10 meters.The
participants were requested to walk at their
normal pace.The stride length, step length, stride
width, cadence and speed were calculated.

Participants were divided into two categories i.e
fearless and fearful on the basis of the
MFES,based on the results, 67 out of 100 were
in the fearless category and 33 were in the fear-
ful category (Table-2).The statistical analysis of
the data collected was carried out using Graph
Pad prism 7 and the data was further analysed
using the Mann-Whitney test.

RESULTS

Table 1: Demographic distribution of the participants.

Sex 60-70 years 71-80 years 81-90 years

Females 21 15 4
Males 29 24 7
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Table 2: Distribution according to Modified falls effi-
cacy scale.

Fearless Fearful

67 33

Stride length: The group mean scores with stan-
dard deviations for stride length were
72.02+11.5cm. and 65.24+4.45cm. for fearless
and fearful groups respectively.The difference
in the two group means was statistically
significant(p value-0.0009).
Step length: The group mean scores with stan-
dard deviations for step length were
36.10+5.8cm. and 32.69+2.43cm. for fearless
and fearful groups respectively. The difference
in the two group means was statistically sig-
nificant (p value-0.0013).
Stride width: The group mean scores with stan-
dard deviations for stride width were
7.76+2.09cm. and 8.90+1.80cm. for fearless and
fearful groups respectively. The difference in the
two group means was statistically significant (p
value-0.083).
Cadence: The group mean scores with standard
deviations for cadence were 92.5+9.78 and
70.72+10.3 for fearless and fearful groups
respectively. The difference in the two group
means was statistically significant (p value-
0.0001).
Gait Speed: The group mean scores with stan-
dard deviations for gait speed were 1.41+0.13m/
sec. and 1.06+0.12m/sec. for fearless and fear-
ful groups respectively. The difference in the two
group means was statistically significant (p
value-0.0001).

Table 3: Group means and Standard Deviations.

Groups Stride length Step length Stride width Cadence Speed

Fearless 72.02+11.5 36.10+5.8 7.76+2.09 92.5+9.78 1.41+0.13

Fearful 65.24+4.45 32.69+2.43 8.90+1.80 70.72+10.3 1.06+0.12

Graph 1:

Graph 2:

Graph 3:

Graph 4:

Graph 5:
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Graph 7:

Fig. 1: Showing the measurement of Stride length.

Fig. 2: Showing the measurement of Stride width.

The fearful group had significantly lower stride
length and step length than the fearless group
(Graph-3,4).Our findings are similar to that of
Maki who found that a decrease in stride length
is significantly associated with such fear[13]. A
person with fear of falling takes shorter steps in
order to maintain the limits of stability.A shorter
step and stride length is shown to be attributed
with reduced limits of stability and decreased
vertical movement of the center of gravity[19].
The ability to control intentional movements of
the center of gravity (COG) is critical for the
successful performance of various functional
tasks associated with activities of daily living
(ADLs) [16].
In gait, the base of support has been defined as
the horizontal stride width during the double-
support phase when both feet are in contact with
the ground and the body center of gravity (CG)
remains within the BOS [17]. The fearful group
had significantly higher stride width than the
fearless group (Graph-5). A person having
pre-existing fear of fall will walk with a wider
base of support and hence will have an increased
stride width. A wide base of support (BOS) has
been believed to be a hallmark of unsteady gait
[18].
Cadence is the rate at which a person walks
expressed in terms of steps per minute. The
fearful group had significantly lower cadence
than the fearless group (Graph-6).They walk with
a slower speed in order to maintain balance and
hence their number of steps per minute
(cadence) also reduces.
Gait speed is a clinical marker and an important
measure of functional capacity among the
elderly. The fearful group had significantly lower
gait speed than the fearless group (Graph-
7).Slow gait speed among older adults shows
that they use a conscious strategy for a safer
gait [20].
The results of this study supporting the hypoth-
esis that fear of falling influences spatial and
temporal parameters of gait. Shorter stride and
step length, wider stride width, slower gait
speed and decreased cadence were found to be
associated with pre-existing fear of falling.
Our study findings were similar to Melissa E
Chamberlin [23], wherein the stride length, stride

DISCUSSION

This study was done to see the influence of fear
of fall on the gait parameters in community-
dwelling elderly. Out of a total of 100 subjects,
67 were in the fearless group and 33 were in
the fearful group(Table-2). There were 39 males
and 28 females in the fearless group and 17
males and 16 females in the fearful group.
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width, double limb support time and speed were
calculated and a significant difference was found
in the gait parameters of the two groups.
Tinetti and Powell [10] noted that a persons who
has low confidence in performing certain activi-
ties in their daily living, tends to avoid them.
The MFES that we used in our study had activi-
ties similar to those performed in our daily
living and hence fear of fall became less
subjective as the participants could closely
relate to those activities.
Vellas and colleagues[21] found that more
women than men reported a fear of falling after
experiencing atleast one fall.In contrast to
this,in our study there was no difference in the
presence of fear of fall with respect to gender.
One of the main limitation when studying fear
of falling is that the gait parameters were
assessed manually and not on GAITRite elec-
tronic system and hence there are chances of
human error. Other limitation while assessing
fear of falling was that some elders might be
reluctant to admit their fear.The MFES has been
found to be valid and reliable for assessing fear
of falling[22].However, the biggest challenge
was to explain the MFES to the participants. Also
some activities in the MFES eg. light gardening
might not be normally performed by the person
or activities like preparing a simple meal may
be gender specific and hence difficult to answer.
It has been suggested that the adaptations that
individuals make in their gait patterns second-
ary to a fear of falling are used to reduce the
risk of falling[13].A suggestion for future stud-
ies is to find out treatment strategies to improve
the quality of life of people who have fear of
falling. The results of this study show promise
for future clinical use. Physical therapists that
see elderly patients having any gait deviations
can consider fear of falling as a reason and can
rehabilitate them to resume a more functional
gait pattern.

speed, shorter stride length and step length,
lesser cadence and increased stride width when
compared to fearless participants. Measuring
the gait parameters are a vital part of clinical
evaluation. Therefore, it is important to trans-
fer this knowledge to the clinical setting and
address fear of falling as a contributing factor
in elderly patients who show gait abnormalities
and hence strive to improve the quality of life
and achieve the highest level of functioning for
all patients.

CONCLUSION

This study found a statistically significant
difference between fearful and fearless groups
in spatial and temporal gait parameters for
community dwelling elderly. Fearful participants
were shown to have a significantly slower gait
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