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The effectiveness of proactive balance training program in prevention of falling

among elderly in Golden Care Rehabilitation Center
By: Ayda Raed Mahmmoud Hamdan

Supervisor: Akram Amro

Abstract
Background: Elderly have a serious issue when their balance deteriorates due to

physiological changes with aging, which increases their risk of falling. The purpose of
the study was to assess how effectively a proactive balance training program works in

preventing older adults from falling.

Methods: a prospective cohort design was conducted with 42 patients from the Golden
Care Rehabilitation Center. Data Collection Sheet, TUG, BBS, 10MWT, FES-I, and
FRT were used to compare all balance abilities before beginning the rehabilitation

program and after 8 weeks.

Results: There was no association between improvement at any of the outcome
measures with gender, prevalence of comorbidities, or association with any of the
anthropometric variables, except for age which showed a negative correlation with
improvement BBS and positive with TUG and FES. TUG,10MWT, BBS, and FES-I
were statistically significant improved between the pre-post-tests (P<0.01). The main
predictors of TUG improvement were age and pre-test TUG. The primary predictors of
BBS improvement were age and the pre-BBS test. Pre-test FES, gender, and pre-test
BBS were the main predictors of FRT improvement. The key predictors of FES
progress were age and pre-FES. In correlation between the outcomes measures, A
significant positive correlation between TUG and I0OMWT, TUG and FES, FRT and
BBS (P<0.05). A negative correlation between TUG and BBS, TUG and FRT, FRT and
FES, BBS and FES (P <0.01). While, no significant correlation between 10MWT and
FRT, 1I0MWT and BBS, or IOMWT and FES (P > 0.05).

*Keywords: Proactive, Balance Training, falls, falling, aging, postural control,

elderly, dysfunction, older adults, training program
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Chapter One

1.1 Introduction:

Falls are considered the main cause of morbidity and mortality in older individuals
(Sherrington et al, 2017)!. The risk of falling rises with age, and around one in three
community-dwelling individuals 65 years of age and over, will experience at least one
fall per year (Lord, Ward, Williams & Anstey,1993)%. Individuals, their families,
community health services, and the economy all pay a heavy social and financial burden
as a result of falls (Sherrington et al, 2017) V). The costs related to falls will rise as the
percentage of older people increases around the world (Alamgir, Muazzam &

Nasrullah, 2012) (*.

For older persons, balance is essential to the majority of daily tasks, including
housework, cooking, shopping, and travel (Judge, Schechtman, Cress, & Group, 1996)
@ For continued health and wellbeing, it's essential to maintain a good feeling of
autonomy. Poor balance is a primary risk factor for falls, a main cause of hospitalization

and nursing care requirements (Sturnieks, George, Fitzpatrick, & Lord, 2008) ®).

The brain, muscles, bones, nerves, and inner ear all collaborate to keep people balanced
and alert from a fall. The systems model integrates both motor and sensory techniques
to maintain static and dynamic balance, focusing on a dynamic interplay among many
systems. Sensory inputs, sensorimotor integration by the central nervous system, and
postural reactions all play a role in this complicated integration process. And These
characteristics may be impacted by aging, resulting in deficiencies in balance and gait

(Martin et al., 2013) ©.

According to Shumway-Cook and Woollacott, balance can be subdivided into three
different types, including static/ dynamic steady-state which refers to the capacity to
maintain balance under conditions that are largely predictable and constant (i.e.,
maintaining a steady position in walking, sitting, standing). Secondly, reactive balance
is known as the capacity to resume a stable stance after an unexpected stimulus (i.e.,
compensation of a disturbance). Thirdly, proactive balance which is known as the
capacity to activate the muscles in the legs and trunk for balance management before
potentially unsteady voluntary movements (i.e., anticipation of a predicted

disturbance). Moreover, Balance results from the interaction of the individual, the task,

8



and the environment. constraints imposed by the environment, including the type of
support surface, sensory signals, and cognitive demands. variations among people,

including their motor, sensory, and cognitive capacities (Shumway & Wollacott, 2016)
(@)

In healthy older adults, Gillespie et al. were able to prove that there is no significant
correlation between measurements of steady-state, proactive, and reactive balance.
While There is clear evidence that carefully designed effective interventions can save
older adults from falling (Gillespie et al, 2012) ®. Exercise interventions have been
shown to lower the rate of falls and risk of falls in community-dwelling older people,
according to a Cochrane systematic review by Gillespie et al. Exercise as a stand-alone
intervention may be the best method of fall prevention at the population level since it
has a fall prevention effect comparable to that of multimodal interventions (Gillespie et

al, 2012)®,

The majority of physical therapy interventions, as well as many community fitness and
wellness programs, implement proactive balance training, which is a self-directed,
anticipatory method of strengthening and balancing exercises, to enhance balance and
prevent falls (Sadowski, Christina, Espy & Deborah, 2012) ©. Contrarily, reactive
balance training involves practicing responses to unexpected changes that result in
balance losses, such as a slip, trip, or nudge (Sadowski, Christina, Espy & Deborah,
2012) @, It is unknown to what level skills acquired in proactive conditions translate to
reactive situations. Research is required to evaluate this transfer and determine the best
training methods for preventing falls ?%. Proactive training may be less demanding on
a person's balance control systems than reactive tasks because it is self-initiated (lower
amplitude disturbances) make it easier to use in rehabilitation settings (Sadowski,

Christina, Espy & Deborah, 2012) ©.

Consequently, preventing falls is a pressing public health issue (Sherrington et al,
2017)). Sufficiently developed intervention programs including balance and
strengthening exercises that are recognized to stop falls in older adults are being
promoted for implementation by national health agencies and international standards
(Sherrington et al, 2017)'. Exercise has been shown to reduce the risk of falling. Even
people who are older than 80 years old can benefit from exercise. According to

Petridou et al. @V, exercise-alone therapies were around five times more effective than



multimodal interventions at reducing recurrent falls among older persons living in the
community. Encouragement of exercise among elderly persons should therefore be
advantageous. A meta-analysis of the seven Frailty and Injuries: Cooperative Studies
of Intervention Techniques (FICSIT) exercise trials shows that balance exercise may
be more beneficial than the other exercise components at reducing the risk of falls

among multimodal treatments (Province et al., 1995) ©¢2),

1.2 Theoretical Frame Work

As shown in Figure 1.1, conceptual framework and analytic strategy used to clarify

the study process.

42 Patients , > 65 years, men and women treated at the
Golden Care Rehabilitation

Regular Daily Given Proactive Program

Evaluation of the effectiveness of proactive balance
training program in prevention falling down among
elderly

Figure 0.1 Conceptual framework and the analytic strategy

1.3 Problem Statement:

The concern of elderly people falling has a high incidence, a high risk of injury, and a
rising risk group (Alamgir, Muazzam & Nasrullah, 2012) ®. Each year, 28.7% of elders
over 65 experience a fall. That results in 29 million falls nationwide, 27,000 fatalities,
and 7 million injuries that require medical attention (Alamgir, Muazzam & Nasrullah,
2012) ©. Therefore, we should have strategies that have been successfully
demonstrated to reduce the risk or incidence of falls. Consequently, the risk of death
from falls has gone above and beyond what we would predict given the growing
population of older adults. A portion of this rise may be explained by longer lifespans
and more chronic diseases (Alamgir, Muazzam & Nasrullah, 2012) @, There were
24,190 fatal falls in 2012, while 3.2 million non-fatal ones required medical attention.

10



Direct medical expenses for fatal injuries totaled $616.5 million and non-fatal injuries
totaled $30.3 billion in 2012; by 2015, they had increased to $637.5 million and $31.3
billion, respectively. Age-related increases in fall incidence and overall cost were
greater in women (Gillespie et al., 2012)®.

Furthermore, falls frequently result from poor responses to stimuli from the outside
world (Sadowski, Christina, Espy & Deborah, 2012) ). Reactive perturbation training
is being investigated significantly more than proactive balance as a result of how
reactive balance training and falls that occur in real life are more similar (Sadowski,
Christina, Espy & Deborah, 2012) ®. As a result, developing proactive balance training
within the environment of global care is both practical and effective (Sadowski,
Christina, Espy & Deborah, 2012) ©.

In Palestine, there is a dearth of knowledge related to the effectiveness of providing
proactive balance training. A deep understanding of proactive balance training's
effectiveness is needed to lower risk and stop falling down. This study aims to highlight

the effectiveness of such a program.

1.4 Research Hypothesis:

Null hypothesis: There is no effect of proactive balance training program(PBTP) in

preventing falling down and improving gbalance among elderly.

Alternative: There is a statistically significant positive effect of proactive balance

training program in preventing falling down and balance among elderly.

1.5 Research Questions:

1. Is there an effect of the proactive balance training program in preventing
falling down and improving balance among elderly?

2. Are there specific factors and predictors contributing to better improvement of
balance among elderly?

3. Is there an association between different balance outcomes measures?

11



1.6 Primary Research Aim:

The aim of the study is to evaluate the effectiveness of a proactive balance training

program in preventing of falling down among the elderly.

1.7 Study Justification:

The findings of this study will lead to the best rehabilitation in the geriatric field and
decreasing costs for treating the elderly by highlighting the importance of proactive
training on balance and its association with decreasing of falling down risks due to its
simplicity, lesser threat to participants' safety, higher acceptability by participants, and
cheaper cost way to prevent falling down, and this will be beneficial for both elderly
community, caregivers and therapists. However, Management must change from a
negative philosophy of rest and general exercises to a more effective active restoration
of function. Which lead to raising the awareness of patients and physicians by making
them pay more attention to the role of physiotherapy by focusing on specific
interventions in preventing falling down. However, Physical Therapists should be in
charge of the overall care process. The patient should be kept well informed over the
entire course of his illness and should be encouraged to adopt a healthful lifestyle,

including regular physical exercises, especially if he is elderly.

1.9 Terminology and Abbreviations:
PBTP: Proactive Balance Training Program
TUG: Time UP and Go

BBS: Berg Balance Scale

FES-I: Fall Efficacy Scale —International
FRT: Functional Reaching Test

DM: Diabetes Mellitus

HTN: Hypertension

HD: Heart Diseases

BoS: Base of Support

SD: Standard Deviation

M: Mean

Max: Maximum

Min: Minimum
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Chapter Two

2.1 Background:
2.1.1 Background & Definition

According to World Health Organization, falls considered as the second most common
reason for accidental deaths in the world, after traffic accidents (WHO, 2021) (9,
Worldwide, the number of fatal falls is estimated at 646,000 individuals. 28-35% of
those over 65 experience a fall each year, and this incidence rises to 3—42% for those
over 60, according to the WHO worldwide study from April, 20217, A fall is known
as an event that causes a person to accidentally come to rest on the ground, a floor, or

another lower level. Fall-related injuries can be fatal or not. However, the majority of

fall-related injuries are not fatal (WHO, 2021) (9,

However, Balance is identified as the person's capacity to control their center of gravity
within the boundaries of their Base of Support (BOS) (Sturnieks, 2021) 4V_ It can also
be characterized as having the capacity to maintain equilibrium. Additionally,
processing sensory information from the vestibular, ocular, and proprioceptive systems
in the cerebral cortex is a complex bodily process that controls posture and movement
during body balance control (Neptune & Vistamehr, 2018) (2. A person's ability to
maintain static and dynamic balance may be negatively impacted by aging,
neurovascular conditions, inadequate muscle strength, restricted range of motion, and
cognitive loss, which increases the risk of falling and reduces their capacity to do daily

chores (ADLs) (Saftari & Kwon, 2018) (¥,

2.1.2 Risk Factors for falling

Age-related declines in physical, sensory, and cognitive abilities make elderly people
more susceptible to falls (Deschamps, Le Goff, Berrut, Cornu, & Mignardot, 2016) 19
In an effort to better understand the causes of falls and suggest strategies for preventing
them, numerous studies have revealed a variety of fall risk factors (Sturnieks, 2021) .,
Other studies clarifies the main causes of the rise in fall risks in older persons have been
considered to include the ability to control balance and gait , musculoskeletal functions
, cardiovascular functions , vestibular functions , somatosensory functions [13, 14], and

visual functions (Saftari & Kwon, 2018) 1*) While other studies, divided the causes to
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Extrinsic (environment-related), intrinsic (person-related), and behavioral (activity-
related) factors are just a few of the multifaceted causes of falling®). The majority of
screening programs to identify persons at risk of falling include an evaluation of gait
and balance. Gait instability and losing of balance have been established as a relatively

consistent risk factors for falls (Ganz, Bao, Shekelle & Rubenstein, 2007) 1),

Determining the risk factors for falls and balance loss in older adults has been the focus
of numerous studies. Impaired balance and gait, polypharmacy, and a history of
previous falls have been identified as the main risk factors. Age, female gender, visual
impairments, cognitive decline, particularly attention and executive dysfunction, and
environmental factors are additional risk factors (Ambrose, Paul, & Hausdorft, 2013)
(16 Other studies emphasize that most of falls are associated with one or more known
risk factors for falls such as weakness, unstable gait, confusion, and some drugs, and
studies have shown that paying attention to these risk factors can considerably lower

the likelihood of falls (Rubenstein, 2006) 7.

2.1.3 Human Balance

2.1.3.1 Balance Systems

The Somatosensory /Proprioceptive System, Vestibular System, and Visual System are
the systems that supply information regarding the body's equilibrium and maintain
balance. However, the Central Nervous System receives information from these three
primary sensory systems concerning the orientation of the body, integrates this
information, and then produces a corrective, stabilizing torque by selectively activating
muscles. Healthy participants typically use 60% vestibular information, 30% vision
information, and 10% somatosensory information on firm surfaces, but this ratio
changes to 70% somatosensory information, 20% vestibular information, and 10%

vision information on unstable (Peterka, 2002) %),

2.1.3.1.1 Somatosensory System
Postural balance must be controlled by proprioceptive input from spinocerebellar

pathways that is processed subconsciously in the cerebellum (Lions, Bui, Wiener-
Vacher & Bucci, 2014) . Monosynaptic pathways that can receive information as

quickly as 40-50 milliseconds (ms) in proprioceptive input have the least time delays,
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making it the main contributor to postural control under ordinary situations (Hwang,

Agada, Kiemel & Jeka JJ ,2014) @9,

2.1.3.1.2 Vestibular System
As response to head motion, this system produces compensatory responses by

postural responses (Vestibulo-Spinal Reflex) which work when the body is
suddenly knocked off balance by keeping the body upright and preventing falls,
while ocular-motor also known as vestibulo-ocular reflexes, enable the eyes to
maintain a constant focus while the head is moving. Visceral reactions (Vestibulo-
Colic Reflex) assist in keeping a neutral, steady, and erect posture for the head and
neck on the shoulders. In order to do this, the vestibular system measures head
rotation and head acceleration via otolith organs and semi-circular canals (utricle

and saccule) (Hwang, Agada, Kiemel & Jeka JJ ,2014) @9,

2.1.3.1.3 Visual System
For non-impaired people, the contribution of the visual system to postural control

is partially unnecessary under normal situations that's because the visual
information has greater time delays of up to 150-200 ms (Hwang, Agada, Kiemel &
Jeka JJ ,2014) @9, According to Friedrich et al research (¥ adults with visual
problems can adapt peripheral, vestibular, somatosensory, and cerebellar
processing to make up for their visual information deficit and to offer effective
postural control (Friedrich et al. ,2008) ?D Peterka also discovered that, in order to
achieve efficient postural stability, persons with bilateral vestibular abnormalities
can improve their visual and proprioceptive information even more than healthy
elderly. The parameters of the visual environment and the support surface, such as
the size and rigidity or compliance of the base of support, affect how shifting visual

fields affect postural stability (Peterka, 2002) 1%

2.1.3.2 Postural Control
The act of maintaining, obtaining, or restoring the line of gravity inside the BoS is

known as postural control (Maki & Mcllroy, 1996) ??. Even in healthy older people,
aging-related alterations in the sensory and neuromuscular system have a negative
impact on performance in static and dynamic postural control (Maki & Mcllroy, 1996)
(22) Cross-sectional studies show that healthy older individuals have higher center of

pressure displacements (CoP) and sway velocity in bipedal and unipedal calm stances
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under various conditions (such as eyes open/closed; stable/unstable surface), in
comparison to young adults. Critical postural control indicators that have been linked
to a higher risk of falling (Era,2006) 3. However, it has been discovered that three
major categories of human activity are linked to the control of balance (Pollock,
Durward, Rowe & Paul, 2000) ¥, maintaining a particular stance, such as sitting or
standing, Active motion, such as switching between postures (Pollock, Durward, Rowe
& Paul, 2000) ¥ The response to an outside disturbance, such as a shove, trip, or slip.
These categories cover actions that preserve, achieve, or reinstate the line of gravity

inside the BoS (Pollock, Durward, Rowe & Paul, 2000) ?.

2.1.3.2.1 Strategies of balance- postural control (Proactive, Reactive)
Strategies of Postural control may be either ‘reactive’ (compensatory) or ‘proactive’

(predictive/anticipatory), or a combination of both (Pollock, Durward, Rowe &
Paul,2000)?¥. A voluntary movement or an increase in muscle activity in preparation f
or a predicted disturbance could be part of a proactive predictive
postural control strategy. On other hand, a reactive postural control strategy might
involve movement or muscular response to an unanticipated disturbance. These
responses can be "fixed-support," in which the base of support is altered but the line of
gravity is left in place, or "change-in support," in which the base of support is moved
so that the line of gravity intersects it (Pollock, Durward, Rowe & Paul, 2000)
24 Swinging from the hip or ankle (also known as the "ankle strategy") While gripping
with the hand or stepping (also known as the "stepping strategy") are frequently change-
in-support techniques are frequently described as fixed-support strategies. It is now
believed that postural responses to maintain balance depend on the evaluation and
control of numerous variables by the central nervous system (CNS), contrary to the
previous view that postural control methods are reflex-like reactions generated
spontaneously by sensory stimulation (Pollock, Durward, Rowe & Paul, 2000) 4.
Therefore, postural control strategies differ depending on the objectives of an individual

and the surrounding environment (Pollock, Durward, Rowe & Paul, 2000) %),

According to this theory of postural control, the CNS can be said to have learned the
undamental motor skill of balance control. Therefore, with practice and training, postu
re control techniques can improve in effectiveness and efficiency just like any other m

otor skill (Pollock, Durward, Rowe&Paul,2000) @9,
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Consequently, postural control can be considered as a complicated motor skill that is e

ssential to human posture and movement (Pollock, Durward, Rowe & Paul, 2000) @,

2.1.3.2.2 Static and Dynamic Balance
Balance can be categorized as follows: Static balance which is the capacity to keep the

body in a particular fixed posture. Static balance is the capability to maintain postural
stability and orientation while the body is at rest and the center of mass is above the
base of support. While Dynamic balance is the capacity to move the vertical projection
of the center of gravity around the supporting base of support. It is more difficult to
define dynamic postural stability. Furthermore, the ability to maintain postural stability
and orientation with the center of mass over the base of support while the body

components are in motion is known as dynamic balance (Sullivan & Portnry, 2014) >

2.1.3.2.3 Correlation between Static and Dynamic Balance
The correlation and variations between static and dynamic postural stability in healthy,

physically active people were investigated in a study by Sell TC (2012). Using the
Dynamic Postural Stability Index, a single-leg standing task was used to assess static
postural stability, and a single-leg landing activity was used to assess dynamic postural
stability. According to the author's analysis, there was no association between static and
dynamic metrics. The increase in difficulty during dynamic measurements, however,
indicates to variations in the kind and degree of effort presented by the different postural

stability tasks (Sell, 2012) 29,

The difficulty placed on the systems required for maintaining postural stability is
probably the cause of the absence of association between the two different
situations. Establishing an equilibrium between destabilizing and stabilizing forces is
necessary for maintaining postural stability in both dynamic and static situations, and
this needs sensory data from the vestibular systems, vision, and somatosensory input
(Sell, 2012) 29 According to Dunsky et al., 2017, there is a low association between
static and dynamic balance for both women and men. this study was consisted from
older adults n = 112, Age: 75, Study groups: 1. women n = 86, 2. men n = 36. the
outcome measures that used in study included TUG, FR for dynamic balance
assessments while for static balance assessments they used COP length of sway, COP

sway intensities. (Dunsky, Zeev, Netz, 2017) @7,
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2.2 Similar Studies

There are many studies that showed the effectiveness of general Balance training in
improving function and decreasing falls rate among the elderly population. But, there

were no studies that talked particularly about proactive balance.

In a systematic review and meta-analysis study published in 2015 which aimed to
quantify Balance training intervention effects and to further characterize dose-response
relationships of BT modalities (e.g., training period, training frequency) that could lead
to maximum improvement in balance performance in healthy community-dwelling
older adults through the analysis of 23 randomized controlled trials (RCTs). The main

findings summarized as following:

Training Period: The results of the analysis showed that training for 11-12 weeks had
the greatest impact on both overall balance performance (mean SMDbs = 1.26; 23
studies) and for more direct measurements of static steady-state balance (mean SMDbs

= 1.54; 12 studies).

Training Frequency: The greatest improvements in both measures of overall balance
performance (mean SMDbs = 1.20; 23 studies) and for more specific measures of static
steady-state balance (mean SMDbs = 0.81; 12 studies) were seen with BT frequency of

three sessions/week.

Training Volume (Number of Training Sessions During the Training Period):
According to the results, a total of 36—40 training sessions is most successful in
enhancing balance performance on a general level (mean SMDbs = 1.39; 23 studies);
yet, it also performs well on more specific measures of static steady-state balance (mean

SMDbs = 1.87; 12 studies).

Training Volume (Duration of a Single Training Session): The results showed that
for more specific measurements of static steady-state balance (mean SMDbs = 1.64; 11
studies), as well as for overall balance performance (mean SMDbs = 1.19; 21 studies),

a period of 3145 minis was most effective.

Training Volume (Total Duration of Training Per Week): According to the results,
a total of 91-120 minutes of BT per week is the most efficient for enhancing overall

balance performance (mean SMDbs = 1.93; 21 trials). A total of 121-150 min (SMDbs
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=3.19; one study only) of BT per week had the greatest impact on enhancing indicators

of static steady-state balance.

In conclusion, the study's analyses showed that a variety of BT modalities (training
period, training frequency, and training volume, for example) contribute to
improvements in measures of static/dynamic steady-state, proactive, and reactive
balance as well as in the results of balance test batteries in healthy older adults. A
successful BT protocol for healthy older individuals includes an 11-12-week training
period, three training sessions per week, a total of 3640 sessions, a single session's
duration of 3145 minutes, and a weekly training time of 91-120 minutes (Lesinski et

al., 2015) @9,

According to study done by Thiamwong & Suwanno in 2014, to describe the results of
participation in a 3-month simple home-based balancing training program on
assessments of balance performances and fear of falling in Thai elderly adults. Both the
functional reach test and the timed up-and-go test results for the exercise group's
participants after 12 weeks of balance training were significantly different from
baseline results. The functional reach test and timed up-and-go test results after 3, 6, 9
and 12 months showed that the exercise group performed significantly better than the
control group. In the exercise group, the fear of falling also decreased after 3, 6, 9, and

12 months. (Thiamwong & Suwanno, 2014) @9,

According to systematic review that published by Sherrington et al. in 2019%%, which
aimed to evaluate the effects of exercise interventions for preventing falls in older
people living in the community. They found that exercise programs help elderly
residents of the community fall less frequently and experience fewer falls overall.
Exercise programs that reduce falls mainly focus on functional and balance exercises,
Tai Chi may also reduce the risk of falling, although the impact of weight training

(without balance and functional activities), dancing, or just walking is unknown.

Another study published by Sherrington et al. 2017, which was update of a systematic
review with random effects meta-analysis and meta-regression for Previous meta-
analyses have shown that older adults who exercise avoid falling. This study
investigated whether elements of the trial design, sample, or intervention are related
with stronger fall prevention effects and tested whether this impact is still present when

new trials are added. In general, they found that exercise decreased the rate of falls
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among older individuals living in communities by 21% (pooled rate ratio 0.79, 95%
CI). But, Greater impacts were observed from exercise programs that challenged
balance and included more than 3 hours of exercise per week (p=0.001, 12 47%, 69
comparisons, 0.73 to 0.85).
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Chapter Three

3.1 Introduction

In this chapter, we described the study methodology. It organized as follow: study
design, setting, sample size, and population size (method of sampling, inclusion, and
exclusion criteria). Also, this chapter clarified the data collection procedure, study

procedure, statistical analysis, and ethical considerations.

3.2 Study Setting

This study conducted at Golden Care Center which is Elderly Rehabilitation Center in
Jaffa, Occupied Palestinian Territories 1948, where physiotherapy is one of the
therapeutic interventions for each elderly person 5 personal sessions / week.It’s a
rehabilitation geriatric center that’s a part of the Golden Care Network on the reigon ,
which consists from 5 floors include department for respiratory care ( 9 rooms with 22
beds), dementia care and complex nursing ( 22 rooms eith 45 beds), two rehabilitation
departments ( 15 rooms in each one with 45 beds ), each department include therapies
rooms for physical therapy rehabilitation, occupational therapy, dietitian,
communication technician, social working and meeting hall, doctors room and nursing
station. It specialized in providing a comprehensive services to a target population in

the third age > 55years ( Golden Care,2019)3?

However, this rehabilitation center served as the focus of our study because it has a
good representation of older people who have fall history. In addition, their
rehabilitation treatment programs focus on balance training as a major element. Finally,
It’s our workplace and we want to assess the program's efficacy as it related to the

patients it served.

3.3 Study Design

The researcher adopted the Prospective Cohort Design, which is going ahead in time
from a certain time to follow the progress of two or more groups from exposure to
outcome (Grimes & Schulz, 2002) ®. Also, known as a subset of observational studies
in which the outcomes are monitored over time and assessed at one or more time points
for a cohort of individuals who share particular characteristics in order to determine the
incidence of a predetermined outcome following exposure to a certain factor, whether

it be a risk factor, medication, or intervention (Wang & Kattan,2020) .
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This design will be used to evaluate the effectiveness of the proactive balance training
program that is usually conducted at the Golden Care Elderly Rehabilitation Center in
Jaffa, Occupied Palestinian Territories 1948 for improving balance and preventing
falling among elderly. The benefits of this approach include the opportunity to examine
arange of outcomes that may be related to a certain type of exposure (Grimes & Schulz,
2002) @9, Also, it can provide data of higher quality on the primary exposure and
confounding factors (LaMorte, 2021) V. Moreover, because exposures are assessed

before outcomes are observed, they are less likely to be biased (LaMorte, 2021) ¢V,

3.4 Study Sample and Population

This section included the sampling strategy that we will be used in our research and
explain why we will choose it, as well as the inclusion and exclusion criteria and

sample size.

3.4.1 Sampling Method
In this study, the researcher used Convenient Sampling which is a non-probability
sample method, this form of sampling aims to select the participants from the people
who are available at the place of the study and at the time that we have (Taherdoost,
2016) (*- This sampling type has advantages, were easy to do, quick, easy to select
participant, inexpensive, and convenient (Taherdoost, 2016) ©®. This sampling
technique will be used because it will be difficult to find potential participants of a

specific age and then select a random sample for follow -up.

3.4.2 Sample size

The researcher recruited all the eligible patients who met the inclusion criteria
between 01.02.2023 to 01.06.2023.

3.4.3 Inclusion Criteria
1. Patients > 65 years
2. Patients treated at the Golden Care Rehabilitation Center

3. Patients who are able to walk independently or with supervision
4. History of falls

5. With or without a walking aid
6. Willing to sign informed consent.
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3.4.4 Exclusion Criteria

In this Study, we excluded patients who:

1. Did not walk independently

2. Are using a lower limb immobilization device.

3. Refused to sign the consent form

4. Had neurological diseases (such as Parkinson, Alzheimer’s disease,

etc..) or cognitive problems (were unable to follow instructions)

3.5 Data Collection
Data collected from patients who recruited them from Golden Care Rehabilitation

Center which located in Jaffa, Occupied Palestinian Territories 1948.

3.5.1 Data collection tools

The main tools were Data Collection Sheet, Time Up & Go, The Berg Balance Scale
,10 Meter Walk Test, Fall Efficacy Scale- International, Functional Reaching Test.

3.5.1.1 Data collection Sheet:
This sheet aimed to collect information about the patient’s gender, age, weight,

height, BMI, Comorbidities, and the outcomes measures (pre / posttests).

3.5.1.2 Timed Up and Go test:

A standardized outcome measure called the TUG is used to evaluate older
individuals' mobility (Podsiadlo & Richardson, 1991) 7 The timed "Up & Go"
measures how long it takes someone to get up from a conventional armchair
(approximate seat height: 46 cm), move three meters, turn around, and return to
the chair before sitting down once more. The individual uses his usual walking
aid (walker, cane, or none) and wears his regular shoes. Physical help is not
provided. This test was run three times, and the average of the three runs (in
seconds) was determined and used as the basis for the study (Bischoff. et al,
2003) ®¥. Older persons who live in the community should be able to complete
the TUG in under 12 seconds (Bischoff. et al, 2003) ®®. A TUG score of 13.5
seconds or longer was found to be predictive of a falls risk, according to a 2014
systemic review of research publisher in BMC Geriatrics ©?).

A TUG score under 13.5 seconds, however, indicates higher functional

performance (Barry, Galvin, Keogh, Horgan & Fahey, 2014) G,
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The TUG has been demonstrated to have strong inter- and intra-rater reliability
(Bischoff. et al, 2003) ®®. According to reports, the ICC is higher than 0.95
(Schoene et al, 2013) “?. The sensitivity and specificity have been reported to
be 87% (Shumway, Brauer & Woollacott, 2000) ©?. Better balance is indicated
by lower values. The TUG is regarded as a measurement of dynamic balance as
well as general mobility because it perfectly describes body transitions such as
direction changes and changes in center of mass height (Shumway, Brauer &

Woollacott, 2000) €9,

Figure 0.1 Time up and Go Test

3.5.1.3 Ten-Meters Walk Test:

A performance measure used to evaluate walking speed in meters per second
over a short distance (Academy of Neurological Physical Therapy, 2022)
@3 It used to assess functional mobility, gait, and vestibular function.
Participants in the test are timed with stop watch while they walk for 10
meter in a clear pathway without assistance, Assistive devices may be used,
but must be kept consistent and documented for each test. Start timing when
the toes pass the 2-meter mark and stop timing when the toes pass the 8-
metre mark to allow for acceleration and deceleration (Academy of
Neurological Physical Therapy, 2022) “3). Calculating Gait Speed: total
distance/time. For example: if did a 10-meter gait speed test and it took 7
seconds, the equation would like: 10 meters / 7 seconds = 1.4 meters per
second.

This test shows excellent test-retest reliability for comfortable gait speed (r

=0.75 - 0.90) (Watson, 2002) 44 sensitivity of 87.5%, specificity of 86.2%
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(Yoshimoto, Oyama, & Tanaka (2015) “». To assess the significance of a
patient's 1I0MWT score, a comprehensive evaluation may be employed in
conjunction with cut-off scores and normative values. Cut-off Scores:
(Stroke) less than 0.4 m/s household ambulators, 0.4-0.8 m/s restricted
community ambulators, >0.8 m/s community ambulatory (Perry, Garrett,
Graney & Mulroy,1995) ©® . While for healthy older persons, a cutoff score
of less than 0.7 m/s indicates a higher risk of adverse outcomes (fall,
hospitalization, need a for caregiver, fracture, etc.) (Montero-Odasso. et

al,2005)

Start timing Stop timing

I 00:03.24

Figure 0.2 Ten meter Walk Test

3.5.1.4 The Berg Balance Scale:

The Berg Balance Scale is a test used to assess functional balance (Miranda, &
Tiu,2022) “. It was developed to assess elderly people's capacity for balance
(Miranda, & Tiu,2022) %, It assesses balance both dynamically and statically
using 14 mobility-related tasks (Miranda, & Tiu,2022) *>. The scale has shown
helpful in estimating results, evaluating the probability of falls, and even
determining how long patients should stay in inpatient rehabilitation (Miranda,
& Tiu,2022) “), It is a quick test that may be completed in a variety of settings
in a short period of time (Miranda, & Tiu,2022) *®. The sensitivity of test is
0.72, while specificity is 0.73(Park & Lee, 2017) ©. High intra-rater and

interrater reliability has been demonstrated in studies of a variety of older
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groups (N = 31-101, 60-90+ years of age; ICC =.98;14;15; Ratio of Subject
Variability to Total =.96-1.0;16 rs =.8817) (Berg , Wood, Williams, 1995) ©9,
Berg balance scale results are often interpreted as follows, according to Berg

and his colleagues (Berg, Wood-Dauphinee, Williams & Maki,1992) (*7:

0 to 20: high fall risk, an individual with a score in this range probably

needs a wheelchair to get around safely.

21 to 40: moderate fall risk, a person who falls within this group will

require walking aids like a cane or walker.

41 and 56: low fall risk, a person with a score in this range is

considered independent and should be able to go around safely without help.

Figure 0.3 The Berg Balance Scale

3.5.1.5 Functional Reaching Test:

Clinical outcome measure and assessment tool for assessing dynamic balance
in one simple task (Duncan, Weiner, Chandler, & Studenski,1990) “7. FRT was
developed to predict fall risk in frail adults and elderly (Duncan, Weiner,
Chandler, & Studenski,1990) “7). Participants in the functional reach test stand
unsupported next to a wall with their feet placed comfortably apart and their
dominant arm lifted to 90 degrees of shoulder flexion. They were instructed to
reach forward as far as they could without overbalancing. Overbalancing was
defined as the requirement for a step, the need for hands-on support to keep
one's balance, or the need to lean against a wall. The extended reach's length
was reported (Duncan, Weiner, Chandler, & Studenski, 1990) 7. The reliability

inter-rater agreement on reach measurement = 0.98 (Duncan, Studenski,
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Chandler, & Prescott, 1992) @9, Eagle et al. ®* found out the following:
Sensitivity = 76%, Accuracy = 46%, Specificity = 34%, Positive Predictive
Value = 33%, Negative Predictive Value = 77%"%) the clinical cut of values
as followed: 10 inch/25 cm or greater Low risk of falls; 6 inch/15cm to
10inch/25cm Risk of falling is 2x greater than normal; 6inch/15cm or less
Risk of falling is 4x greater than normal; Unwilling to reach Risk of falling
is 8x greater than normal (Duncan, Weiner, Chandler, & Studenski,1990) “7.
The Age related norms for the functional reach test: Men Age Women (in
inches) 20-40yrs: (in inches) men 16.7 = 1.9 — women 14.6 £+ 2.2, 41-69yrs:
men 14.9 + 2.2 —women 13.8 + 2.2, 70-87yrs: men 13.2 + 1.6 — women 10.5 £
3.5 (Duncan, Weiner, Chandler, & Studenski,1990) “”. A longer maximum safe
standing forward reach is indicated by higher values. The test reformed

twice. For data analysis, the score that was higher was used. (Duncan, Weiner,

Chandler, & Studenski, 1990) 47

o

Figure 0.4 Functional Reaching Test

3. 5.1.6 Fall Efficacy Scale -International (FES-I)

The Falls Efficacy Scale International (FES-I) is a questionnaire that evaluates
one's fear of falling (FOF). The definition of fear of falling is a constant worry
of falling, which ultimately restricts how one goes about performing daily
activities. The Prevention of Falls Network Europe group (ProFaNE) produced
the 16-item Fall Efficacy Scale (FES-I), which included the social dimension of
FOF, to the original 10-item FES. For the elderly population who live in the
community, a 7-item version of the FES-I (short FES-I) has also been designed,
validated, and advised. This will reduce the assessment load and improve

acceptability (Yardley et al, 2005) %),
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Scoring and administration: Participants are asked to rate how concerned they
are about the potential of falling while engaging in 16 activities on a four-point
Likert scale. Regardless of whether they undertake the exercise, participants are
instructed to rate it. For the FES-I and the short FES-I, the scores are totaled up
to generate a total score that varies from 16 to 64 (Helbostad et al. ,2010) 4%,
Total score ranged from 16 (no concern about falling) to 64 (severe concern
about falling).

Reliability: The FES-I and short FES-I have high test-retest reliability (ICC =
0.96 and 0.83) and strong internal consistency (Cronbach's alpha = 0.96 and
0.92) among a group of people who live in communities. The 16 FES-I items
have an average inter-item correlation of 0.55. (range 0.29 to 0.79) (Yardley et
al, 2005) “®. Validity: In elderly people who are fraile, the FES-I and short or
original FES have a strong correlation (r > 0.90) (Hauer et al., 2011) ®®. The
FES-I has been shown to have convergent construct validity for the following:
prior falls; depressive symptoms; total disability; poor quality of life; and
physical impairment (Hauer et al., 2011) . Additionally, both the FES-I and
short FES-predictive validity (during a one-year follow-up) demonstrate that
both tests may reliably predict future falls, physiological fall risk, muscular
weakness, overall impairment, and depressive symptoms (Delbaere et al., 2010)
D A cut-point for high FOF has been established by Delbare et al as scores
> 23 for the 16-item scale and scores > 10 for the 7-item scale (Delbaere et al.,

2010) Y,

3. 6 Study Procedures

The proposal was discussed at the level of the higher committee of the MPT program
at the physiotherapy department at Al-Quds University. The ethical clearance was
requested from Al-Quds University Ethical Committee. After that permission was
granted from the managers of rehabilitation center, then each patient who fitted the
inclusion criteria was invited to participate. After that, the purpose of the study was
explained. then, those who freely decided to participate requested to sign a written
informed consent. After signing the consent form and obtaining their acceptance, a Data
collection sheet was filed, and the outcome measures and clinical tests were applied at
baseline and then later at follow-up after 8 weeks (with no interference at the nature or

the intensity of programs). Then after data was collected, statistical analysis took place
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to highlight the effect of the proactive balance training program that was given in the

rehabilitation center.

3.6.1 Regular Daily given Program by the institution

The center's regularly scheduled daily program intervention, which is conducted over
the entire rehabilitation period (8 weeks), is as follows: 5 training sessions per week,
300 minutes of training volume (the total amount of time spent exercising each week),
and 60 minutes of training volume every training session, which includes: Proactive
Balance Intensive Training for 60 minutes/ session (total duration of training per week
— 300 minutes). Each session began with a quick (5-7 minutes) warm-up that included
arm and neck motions, marching in place, standing on one leg, shifting weight, and
lunges. This was followed by 15 minutes of exercises done while sitting on balls and
another 15 to 20 minutes of exercises done while standing and walking. Short breathing
exercises and stretching were done at the end of each session. To add diversity, the
sitting, standing, and walking exercises varied from session to session. However, each
activity made a comeback later in the program, frequently in a more challenging format.
For examples of workouts and additional motor and cognitive demands (multi-task
activities). The program included different balance exercises with different difficulty
levels including Base of support: stable to unstable (starting from normal gait to narrow
gait to tandem gait), position of feet ( i.e., medial or lateral, weight shift, on heels or
toes ), surface ( from stable to unstable ), Dual / Multi-tasking ( Additional motor and
cognitive tasks ), Speed of movement ( Decrease or increase of execution speed like
walking speed ), Equipment: using ball, Thera -Band, free weights, balance foam pad,
balance cushion, blazpod), Directions (Forward, backward, to left or right, diagonal ),
Rhythm (Slow, intermittent ( slow /fast ), Fast) . In progress, combine the balance tasks
with activities of daily living (e.g. walking backward with closed eyes, upstairs
backward, walking while preventing the tennis ball in the racket from falling into the
ground). Strengthening exercises for 10 minutes (focusing on quadriceps, core muscles,
and calf muscles). Important to mention that the session mostly consisted of eight
balance exercises as mentioned above depending on the target of a session (10-20
repetitions for each around 60 sec and then 30 sec break), which took about 60 min/
day. The target and intensity of training were individually set. Depending on
improvement, both the duration and frequency of the exercises increased gradually. The

focus was primarily on tasks that were getting more complicated and challenging. There
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was little chance that participants were unbalanced and fell throughout the test or
intervention since those tasks are challenging to balance control. To guarantee patient
safety while performing these tasks, appropriate safety measures are used. In addition,
only certified and qualified physiotherapists provided the interventions. The principal

researcher completed the outcome measures at baseline and discharge.

3.7 Statistical Analysis

Data captured using SPSS software 23, Demographic data presented by descriptive
statistics. Balance outcome measures and FES-I at baseline and after 8 weeks for the
group analyzed by paired t-test/Wilcoxon. Correlation person and Spearman tests
detected a correlation between different factors and outcome measures. A P-value of <
0.05 is considered statistically significant. Multivariate regression model analysis

investigated predictors of better balance among group.

3.8 Ethical Considerations

Ethical clearance granted by the Research Ethics Committee in Al-Quds University.
Permission was also granted by the rehabilitation center’s manager. In addition, every
patient who met the inclusion criteria and agreed to enter the study was invited to sign
a consent form, which included that they expressed their full understanding of the
research objectives, procedures, and risks. Important to mention that the consent form
was written in Arabic language to be understood easily by all participants. All
participants acknowledged their right to withdraw from the study at any stage without
being obliged for any explanations. They confirmed that all the data will be used for
scientific reasons only. Every person who filled the data collection sheet or conducted
the tests knew that all information was handled confidentially, as no names were used
in the analysis or presentation of results and the researcher took full responsibility for
protecting the right of privacy of the participants. In addition, they knew that the results
that we found, would be available for dissemination to AL-Quads University, and

worldwide through the publication of the results.
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4. Chapter Four

Results presentation, Analysis & Discussion

4.1 Results Presentation and Analysis

4.2 Results Discussion
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Chapter Four

4.1Results Presentation and Analysis

4.1.1 Recruitment and Follow-up Process:

At Baseline, forty-two patients were recruited and tested (pre-tests) from Golden Care
Rehabilitation Center in Jaffa, the same number of participants were followed up and
tested after 8 weeks (post-tests), with no loss of any patients of participants during the

study.

4.1.2 Descriptive of Demographics:

The study sample were 42 patients, each one was treated by the regular balance training

composed of a proactive balance training program.

4.1.2.1. Age of participants
As presented in table 4.1 the average age of participants was 79.2 £ 6.96 years (mean
+SD).

Table 0.1 Age Group Percent

Age 42 66 93 79.24 6.959
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4.1.2.2. Age Group

As shown in Figure 4.1, 81% of the participants were over 70 years old.

Age Group

42.9

38:1

9.5 9.5

10.0
5.0

60-69 70-79 80-89 90-99
Age group

Figure 0.1 Age Group Percent

4.1.2.3. Gender of participants
As seen in Figure 4.2, males composed 55% of the sample. The sample group

included (23) Males and (19) Females.

GENDER PERCENT

B female M male

Figure 0.2 Gender of participants
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4.1.2.4. Co-morbidities
As shown in Figure 4.3, 83.3% of the participants had HTN, 61.9 % DM while
16.7% of them had cancer.

Co-morbidities Percent

100 83.3
80
61-9 57.1 54.8
60
- 429 429 38.1 357
40
16.7
. ]
0
NS & & <& & g &
\é"é o"’{\\o & o & & 0.\‘,0 &
Q\ O &0 Q/Q K\' QO >
F L F & @
e(z} E Q NY o
%2 ng”Q
Co-morbidities
Figure 0.3 Most Co-morbidities b/w participants
4.1.2.5. BMI

As we can see in Table 4.2 below, the average BMI of participants was 24.96 kg/m?.

Table 0.2 BMI of participants

BMI 42 17 37 24.96 4.433

4.1.2.6. BMI Categories

As shown in Figure 4.4, Most of the participants are under “overweight” category
42.9 %, while 35.7% are categorized under “healthy weight “and 9.5% of them
under “Obesity”.
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BMI Categories Percent
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Figure 0.4 BMI Categories of the participants

4.1.2.7. Assistive devices
As seen in Figure 4.5, Most of the participants used walker (57.1%).

Use of Assistive Device Percent
57.1

60.0
50.0

40.0

23.8
19.0

B USE OF Assistive Device

20.0 Percent

10.0

walker without AD Cane

Assistive Device

Figure 0.5 Use of Assistive Device
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4.1.3 Normality test:

Normality of study variables was conducted before starting the analysis to decide the
use of parametric if p>0.05 or non-parametric if p< 0.05 statistical tests. The tests of
Kolmogorov-Smirnov and Shapiro- Wilk were used for this purpose, and the following

(Table 4.3) shows the results of this test:

Table 0.3 Normality Test:

Kolmogorov-Smirnov?* Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

175 42 .002 921 42 .007
118 42 159 942 42 .033
158 42 .010 913 42 .004

.140 42 .039 .943 42 .037

.000 .887 42 .001




4.1.4 Inferential statistical analysis

4.1.4.1. Testing for Factors may effect on the outcome measures improvement:

4.1.4.1.1. Anthropometric Variables:

Testing for correlation between mean improvement of outcome measures (1I0MWT,

FRT, FES, BBS, TUG) with weight, Height, BMI. There was no statistically significant

association between any of variables above mentioned with any of the outcome

measures which mentioned above (P > 0.05). As presented below in Table 4.4,

Table 0.4 the correlation between Anthropometric Variables and the improvement of
outcome measures:

Wei
ght

Hei
ght

BM

TUG 10MWT FRT BBS FES
Improve Improve Improve Improve Improve
ment ment ment ment ment
Pearso .200 .051 -.005 .029 -.071
n
Correl
ation
Sig. (2- 203 750 974 .855 .656
tailed)
N 42 42 42 42 42
Pearso 284 274 .021 -.189 .180
n
Correl
ation
Sig. (2- .062 .079 .896 230 253
tailed)
N 42 42 42 42 42
Pearso .007 -.103 -.013 147 -.168
n
Correl
ation
Sig. (2- 966 517 936 354 286
tailed)
N 42 42 42 42 42

**, Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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4.1.4.1.2. Gender

As presented in below, testing for the difference of improvement according
to gender, there was no statistically significant difference in mean improvement of

outcome measures based on gender (p >0.05).

Table 0.5 The mean difference of outcome measures improvement according gender:

Gender | N | Mean Std. Std. | Sig ( 2 tailed
Deviation | Error )
Mean | /Independent
sample test
Improvement | male 23| 2348 9.61| 2.00 0.051
in FRT female |19] 18.68 5.56| 1.28
Improvement | male 23 .60 23| .049 0.212
in I0OMWT | female |19 52 A77 .04
- 2
male 23 8.49| 1.77 0.297
Improvement 17.20
in TUG -
female |1 . 2.
emale |19 20.07 9.06 08
male |23 | 26.04| 543 0571
Improvement 55.83
in FES -
female |19 5106 25.55| 5.86
Improvement | male 23] 21.60 10.14| 2.11 0.869
in BBS female [19] 21.10 9.40| 2.18

**, Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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4.1.4.1.3. Co-morbidities
As shown in Tables (4.6, 4.7, 4.8, 4.9, 4.10,4.11,4.12,4.13,4.14,4.15, 4.16) below,

testing for the difference of improvement according to co-morbidities, there was no
statistically significant difference in mean of outcome measures improvement based on
any of the co-morbidities (General Deconditioning, HTN, DM, Heart Diseases, Lower
Limb fractures, Respiratory Diseases, Cancer, Vision problems, Bone diseases,

Hyperlipidemia, Smoking (p >0.05).

General Deconditioning
Table 0.6 the difference of improvement according of General Deconditioning:

HTN
Table 0.7he difference of improvement according of HTN:
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DM
Table 0.8 the difference of improvement according of DM :

Heart Diseases
Table 0.9 the difference of improvement according of Heart Diseases :
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Lower Limb Fractures
Table 0.10 the difference of improvement according of Lower Limb Fractures:

Respiratory Diseases
Table 0.11 the difference of improvement according of Respiratory Diseases:
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Cancer
Table 0.12 the difference of improvement according of Cancer:

Vision Problems
Table 0.13 the difference of improvement according of Vision Problems:
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Bone Diseases
Table 0.14 the difference of improvement according of Bone Diseases:

Hyperlipidemia
Table 0.15 the difference of improvement according of Hyperlipidemia:
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Smoking
Table 0.16 the difference of improvement according of Smoking:

4.1.4.2. Time up and Go Test:
4.1.4.2.1. Difference in mean for TUG improvement between baseline and follow up:
As shown in Figure 4.6, there was an improvement in TUG between pre-test and post-

test around 18.51 seconds.

Time Up & Go Improvement

31.23
40

30

20

Seconds

10

TUG

M pre test M post test

Figure 0.6 Time up & GO improvement
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Table 4.17 below, showed the mean and standard deviation for pre-test and post test
of Time up and Go test. It demonstrated that there was statistically significant

improvement between pre- test and post- test (p<0.01).

Table 0.17 TUG improvement between baseline and follow up:
Test  pre-test N1D) post-test SD t- sig( 2

M) M) test/ tailed)
TUG 31.23 10.14 12.72 3.96 -5.65 0.000

4.1.4.2.2. Predictors of TUG Improvement:

As presented below in Tables (4.18,4.19, 4.20) the multivariate analysis showed a
model that predicts 88.5% of the variation of the TUG improvement in subjects
between baseline and follow-up (P <0.05). the main predictors were Pretest TUG at
baseline (B=-0.859) and age (B= 0.252).

Table 0.18 Model Summary for Predictors of TUG improvement

Model Summary®

Adjusted R Std. Error of
Model R R Square Square the Estimate

2 941° .885 .879 3.04296

a. Predictors: (Constant), Pre-test TUG
b. Predictors: (Constant), Pre-test TUG, Age
c. Dependent Variable: Improvement in TUG

Table 0.19 ANOVA for predictors of TUG improvement

Sum of Mean
Model Squares df Square F Sig.
2 Regression 2786.722 2 1393.361 150.477 .000°
Residual 361.125 39 9.260
Total 3147.846 41

a. Dependent Variable: Improvement in TUG
b. Predictors: (Constant), Pre-test TUG
c. Predictors: (Constant), Pre-test TUG, Age
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Table 0.20 Coefticients for the predictors of TUG improvement

Coefficients?
Standardize
d
Unstandardize | Coefficient
d Coefficients S Correlations
Zero
Std. orde | Partia
Model B Error Beta t Sig. | r 1 Part
2 (Constant - | 5.456 -2.134 | .03
) 11.641 9
Pre-test -.859 | .050 -.994 -1 .00 -1 -939 -
TUG 17.106 0| .922 928
Age 252 | .073 200 3.444 | .00 -| 483 | .187
1] .157

a. Dependent Variable: Improvement in TUG

4.1.4.3. Ten-Meter Walk Test:

4.1.4.3.1. Difference on mean for I0OMWT improvement between baseline and follow
up:
Figure 4.7 illustrates the improvement in 10MWT between pre- and post-

test, which was about 0.56 m/sec.

10 Meter Walk Test Improvement

0.89

0.8
g 06
<
€ 04

0.2

10MWT

M pre test M post test

Figure 0.7 Ten Meter Walk Test Improvement

There was statistically significant improvement between the pre- and post-
tests, as shown in table 4.8 (P<0.01).
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Table 0.21 Ten meter walk test improvement between baseline and follow-up

Test pre-test (M) SD post-testtM)  SD t- sig( 2 tailed)

test/
10MWT 0.33 0.09 0.89 0.22 -17.33 0.000

4.1.4.4. Berg Balance Scale:

4.1.4.4.1. Difference on mean for Berg Balance Scale Improvement at baseline and
follow up:

As shown in Figure 4.8, there was an improvement in BBS between pretest and
posttest around 21.38 points.

Berg Balance Scale Improvment

50.5

60
50
40
30
20
10

Score

BBS

M pre test M post test

Figure 0.8 Berg Balance Scale Improvement

There was statistically significant improvement between the pre and post tests, as sho
wn in Table 4. 22 (P <0.01).

Table 0.22 BBS improvement between Baseline and follow -up

Test pre-test(tM) SD post-test(M) SD t- sig( 2 tailed)

test/

BBS 29.12 10.61 50.50 445 | -5.65 0.000

49



The multivariate analysis finds a model that predicts 83.7% of the variation in the
BBS improvement in patients between baseline and follow up (P <(0.05), as shown in

below. Pre-test BBS at baseline (B=-0.925) and age (B= -
0.243) were the primary predictors.

Table 0.23 Model Summary for predictors of BBS improvement

Model Summary*

Std. Change Statistics
Error R
R Adjust | ofthe | Square F Sig. F
Mod Squar | edR | Estima | Chang | Chan | df df | Chang
el R e Square te e ge 1 2 e
2 .91?) .837 .829 | 4.0121 026 | 6.165| 1 39| .017
4
a. Predictors: (Constant), Pre-test Berg Balance Scale
b. Predictors: (Constant), Pre-test Berg Balance Scale , Age
c. Dependent Variable: improvement in Berg Balance Scale
Table 0.24 ANOVA for BBS improvement’s predictors
ANOVAa
Sum of Mean
Model Squares df Square F Sig.
2 Regression 3228.110 2 1614.055 100.269 | .000°
Residual 627.795 39 16.097
Total 3855.905 41

a. Dependent Variable: improvement in Berg Balance Scale
b. Predictors: (Constant), Pre-test Berg Balance Scale
c. Predictors: (Constant), Pre-test Berg Balance Scale, Age
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Table 4.25 Coefficients BBS improvement’s predictors

Coefficientsa
Unstandardized | Standardized
Coefficients Coefficients
Std.
Model B Error Beta t Sig.
2 (Constant) | 67.569 | 8.730 7.740 | .000
Pre-test -.925 .067 -.969 - .000
Berg 13.799
Balance
Scale
Age -.243 .098 -.174 -2.483 | .017

a. Dependent Variable: improvment in Berg Balance Scale

4.1.4.5. Functional Reaching Test:

4.1.4.5.1. Difference on mean for FRT Improvement between baseline and follow up:
Figure 4.9 illustrates the improvement in FRT between the baseline
and post tests, which was about 21.31 cm.

Functional Reaching Test Improvment

33.55

35
30
25
20
15
10

centimeter

FRT

M pre test M post test

Figure 0.9 Functional Reaching Test Improvement

There was statistically significant improvement between the pre and post tests, as sho
wn in Table 4.26 (P<0.01).
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Table 0.26 Functional Reaching Test Improvement between baseline and follow —up :

pre- post- t- sig( 2

Test test(tM) SD test(M) std.dev2 test/ tailed)

FRT 1224 649 33.55 8.1 -5.65 0.000

4.1.4.5.2. Predictors of FRT Improvement:

According to Tables (4.27,4.28.4.29) below, the multivariate analysis identifies a
model that predicts 45.6% of the variation in the FRT improvement in patients
between baseline and follow-up (P <0.05). The main predictors were Gender (B= -
4.795), Pretest FES (B= 0.263) and pre-test BBS at baseline (B=-0.239).

Table 0.27 Model Summary of predictors of FRT improvement

Model Summary!

Std. Change Statistics
Adjusted | Error of R
R R the Square F Sig. F
Model R Square | Square | Estimate | Change | Change | dfl df2 | Change
3 .675°¢ 456 413 | 6.35986 074 | 5.172 1 38 .029

a. Predictors: (Constant), Pre-test Fall Efficacy Scale

b. Predictors: (Constant), Pre-test Fall Efficacy Scale, Sex

c. Predictors: (Constant), Pre-test Fall Efficacy Scale, Sex, Pre-test Berg Balance Scale
d. Dependent Variable: Improvement in FRT

Table 0.28 ANOVA for FRT improvement’s predictors

ANOVA?
Sum of Mean
Model Squares df Square F Sig.
3 Regression [ 1587 9¢0) 3| 429320 | 10.614| 000
Residual | 1537.016 38 | 40.448
Total 2824.976 41

a. Dependent Variable: Improvement in FRT

b. Predictors: (Constant), Pre-test Fall Efficacy Scale

c. Predictors: (Constant), Pre-test Fall Efficacy Scale, Sex

d. Predictors: (Constant), Pre-test Fall Efficacy Scale, Sex, Pre-test
Berg Balance Scale

52



Table 0.29 Coefticients of FRT improvement’s predictors

Coefficients?
Unstandardized | Standardized
Coefficients Coefficients Correlations
Std. Zero-

Model B Error Beta T Sig. order | Partial Part
3 (Constant) | 14.202 8.603 1.651 .107
Pre-test
Fall 263 .078 438 3.398 .002 554 483 407
Efficacy
Scale
Sex -4.795 1.977 -291 | -2.425 .020 -.291 -.366 -.290
Pre-test
Berg -239 | 105 293 | -2274| .029| -439| -346| -272
Balance
Scale

a. Dependent Variable: Improvement in FRT

4.1.4.6. Fall Efficacy Scale:

4.1.4.6.1. Difference on mean for Fall Efficacy scale improvement at baseline and

follow-up:

FES improved by about 53.76 points between the pre- and post-test, as seen in Figure

4.10 below.

Score

80

60

40

20

Fall Efficacy Scale Improvment

M pre test M post test

79.86

FES

Figure 0.10 Fall Efficacy Scale Improvement

53




According to Table 4.30 below, the improvement between the pre- and post-tests was
statistically significant (P<0.01).

Table 0.30 FES improvement between baseline and follow -up

Pre- Post- t- sig( 2
Test test SD test std.dev2 test/ tailed)
FES 79.86 13.79 26.1 18.13 -5.65 0.000

4.1.4.6.2. Predictors of Fall Efficacy Scale:

The multivariate analysis identifies a model that predicts 61.6% of the variation in the
FES improvement in patients between baseline and follow-up (P <0.05), as shown in
table (4.13,4.14,4.15) below. The significant predictors were Age (B=1.037), Pretest
FES (B=-1.358). According to Tables (4.31,4.32 4.33) below.

Table 0.31 Model Summary for Predictors of FES improvement

Model Summary*

Std. Change Statistics
Error of R
R Adjuste the Square F Sig. F
Mode Squar dR Estimat | Chang | Chang Chang
1 R e Square e e e dfl | df2 e
2 TR ei6| s | 0P 09| sosl| 1| 39| 007

a. Predictors: (Constant), Pre-test Fall Efficacy Scale
b. Predictors: (Constant), Pre-test Fall Efficacy Scale, Age
c. Dependent Variable: Improvement in Fall Efficacy Scale

Table 0.32 ANOVA for FES improvement’s predictors

ANOVA?
Sum of Mean
Model Squares df Square F Sig.
2 Regression | 16558033 28279.016 | 31.258 | .000°
Residual | 10329.586 39 | 264.861
Total 26887.619 41

a. Dependent Variable: Improvement in Fall Efficacy Scale
b. Predictors: (Constant), Pre-test Fall Efficacy Scale
c. Predictors: (Constant), Pre-test Fall Efficacy Scale, Age
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Table 0.33 Coefticients of FES improvement’s predictors

Coefficients?
Unstandardized | Standardized
Coefficients Coefficients Correlations
Std. Zero-
Model B Error Beta T Sig. order | Partial Part
2 (Constant) | -27.514 | 32.643 -.843 404
Pre-test
Fall
-1.358 .184 =731 | -7.363 .000 -.732 -.763 -.731
Efficacy
Scale
Age 1.037 .365 282 2.839 .007 286 414 282

a. Dependent Variable: Improvement in Fall Efficacy Scale

4.1.4.7. Correlation between the outcome measures:
below, there is a significant negative correlation between TUG
and FRT, TUG and 10MWT, TUG and BBS, FRT, and FES, and between FES and
BBS (P <0.01). As well as, a positive significant correlation between TUG and FES,
and between FRT and BBS (P<0.05). While, there was no significant correlation
between 10MWT and BBS (P>0.05) as well as IOMWT and FES (P>0.05), IOMWT
and FRT (P>0.05).

As seen in

Table 0.34 Correlation between the outcome measures:

TUG 10MWT FRT BBS FES
Improve | Improve | Improve |improvem [Improvem
ment ment ment ent ent
TUG Pearson
Improve Correlat 1 -.526" -391° -.703™ 326"
ment ion
Sig. (2-
tailed) .000 011 .000 .035
N 42 42 42 42 42
10MWT  Pearson
Improve Correlat | -.526" 1 -177 139 114
ment ion
Sig. (2-
tailed) .000 263 378 471
N 42 42 42 42 42
FRT Pearson
Improve Correlat| -.391° -177 1 554" 456"
ment ion
Sig. (2-
tailed) 011 .263 .000 .002
N 42 42 42 42 42
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BBS Pearson
improvem Correlat | -.703™ 139 554" 1 -430™
ent ion
Sig. (2-
tailed) .000 378 .000 .004
N 42 42 42 42 42
FES Pearson
Improve Correlat| .326" 114 -456" -430" 1
ment ion
Sig. (2-
tailed) .035 471 .002 .004
N 42 42 42 42 42

**, Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

4.2 Results Discussion

The average age was 79.2 + 6.96 (mean +SD) years, as shown in Table 4.1. Which was
relatively considered a high age of the elderly, with expected further challenges in
vision and proprioception which mighty be reflected in decreased balance abilities. This
result was higher than the findings of Thiamwong et al. ** who found the average age
on their study was 71.3 years while Sherregton et al., found the average age was 76
years in their study (Sherregton et al., 2019) (Thiamwonget al. ,2014) ?® (Sherregton
et al.,2019) @ This high age imposed different expectations of the different outcome
measures results and also implied the additional need for further safety procedures

when working with those patients.

Furthermore, the sample was almost 50% older than 80 years, indicating that longevity
was rising overall, as Andrew noted in his study, which referred to this period as the

health transition (Andrew, 2021) ©¢3

Males were 55% of participants as demonstrated in Figure 4.2. This could not be
indicating any elderly prevalence of balance challenges, but rather a reflection of the

distribution of gender in this particular elderly care setting.

As for Co-morbidities prevalence, according to Figure 4.3, the most prevalent
comorbidities were hypertension (reported by 83.3%), followed, in descending order

by diabetes (61.9%), and general Deconditioning (57.1%), heart diseases (54.8%).
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This result was consistent with the findings of the study conducted by Gerda and his
colleagues in North Carolina, America, on the same age sample, the most common
medical disorders were hypertension (57%) diabetes (20%), and heart disease (15%)
(Fillenbaum et al.,2000)®®. Additionally, this outcome supported the findings of
Saleim and his colleagues in Saudi Arabia who showed that hypertension and diabetes
mellitus were the two most prevalent chronic diseases in the same age range, with a
prevalence of 58.1%, and 48.6% respectively (Alsuwaidan et al., 2021b)©”). We noticed
that in most of the studies, diabetes was the most prevalent comorbidity, which implied
a potential loss of sensation that might affect balance as it was one of the major systems

of balance composed of vision, sensory input, and vestibular.

As for the average of BMI, as shown in Table 4.2, was 24.96 + 4.43 Kg/m*(mean+ SD).
This result was consistent with Anna Hafstrom and her colleagues’ findings who found
that BMI was 24.5 Kg/m? in the study that aimed to assess the efficacy of a multimodal
balance—enhancing exercise program for the elderly for the same age group that we

included on our study (Hafstrom et al., 2016)¢,

Furthermore, as shown in Figure 4.4, most of the participants 45.9% were the
“overweight” category and then “Healthy weight “category around 35% which came
inline with the findings of Lee et al. which found that 50.7% of the sample of elderly
was under “overweight “category and 47% of it was under healthy weight category (lee
et al., 2019 ). And that's mostly because the majority of elderly live sedentary lives
and are inactive. So, Public institutions must therefore pay special attention to this
group and provide them with appropriate daily activities, such as an integrated daily

program that encourages them to lead active, healthy lives.

There was no difference in improvement of outcome measures based on
Anthropometric variables ( height , weight, BMI), gender, nor the existence of any of
the co-morbidities, as in order for any of the comorbidities to affect balance, for
example with diabetes it has to be in a very severe level, where it affects vision, and
neural input from sensory nerves serving proprioception, which may not be the case in
our sample, where they may have diabetes, but still not in the level of giving major
effect on the deterioration of balance, and this result came in line with the findings of
Walley et al. who found that The compensatory parallel sensory input from the

vestibular and visual systems maintains balance even in the presence of peripheral
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neuropathy among patients with diabetes mellitus (Walley et al., 2014)%*. And for the
other co-morbidities, they might not very directly be associated with any of the balance
input or output systems. This result highlighted the effectiveness of the intervention

through the adopted proactive program that was given.

One of the important results of the study was that TUG improved between the pre-test
and post-test by about 18.51 seconds and this difference was statistically significant, as
indicated in Figure 4.6. This result reflected the improvement in functional mobility,
which came in line with the findings of Bloch who found that the TUG improvement
between baseline and follow-up among elderly with the same age group was 21 seconds

(Bloch et al., 2017)7®,

Another finding of the study was that the main predictors of TUG improvement were
age and pre-test TUG as presented in Table 4.20, since pretest TUG was a baseline, it
represented the severity of balance dysfunction at baseline and the inverse relationship
between TUG at baseline and TUG improvement might be justified by the fact that
those who had longer (in seconds)TUG at baseline ( less balance) regardless of age, had
less or slow improvement, which means for example , patient who took 20seconds to
achieve Pre TUG will have slower or less improvement in TUG compared to who start
with 12sec. which could be rephrased as an inverse relationship between balance
dysfunction severity and improvement of balance at follow-up which was matching
with the findings of Leirds and his colleagues who found the longer time took to finish
the TUG test, the lower their physical ability improvement (Leirds-Rodriguez &
Garcia-Soidan, 2014)7%. It’s worth mentioning that a sever balance was an outcome of
dysfunction of balance systems represented in sensory input, vestibular, and vision.
According to Judge et al., elderly persons' balance was impaired by decreased visual or
foot/ankle proprioceptive input (Judge et al.,1995)7%. And in this study with an average
age of 79, it was not surprising that those systems might be affected by both age and
diabetes which was shown to be prevalent among 61.9%. which diabetes is well known
to affect both vision and sensation (D’Silva et al., 2016)®. So, an intervention of
balance with such patients with severe balance dysfunction might be affected both those
facts of aging and diabetes which in turn might justify the less improvement of balance
in those patients. The association between the severity of diabetes and its possible
association with less balance was not within the scope of this study, which left space

for future research in this field. This also implied the importance of safety procedures
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while training balance in this category of patients. Those results were consistent with
the findings of Badke et al. who found that the more severe balance dysfunction is, the
less improvement that could be achieved with balance rehabilitation (Badke et

al.,2004)79,

Age was positively associated with TUG improvement in this study, usually the balance
is a combination of the input system represented above ( vestibular, proprioception, and
vision ), but also it is an outcome of the combination of the input and the output system,
(enough ROM and sufficient muscle power to react to the perceived balance ) and both
ROM and muscle strength might be affected with aging and sedentary lifestyle (
inactivity) the program its self-incorporates those two dimensions which its expected
optimum improvement might be reflected in the improvement in balance, and with
more age those two systems might be more vulnerable for weakness and decrease in
their efficiency, which highlighted the importance of balance exercises combined with
ROM and strength for such patients. These findings came inline with the results of
Marques et al. in 2017 who showed that an increase in muscle strength (especially Knee
extension and flexion ROM and strength) lead to an increase in the elderly's capacity

for static and dynamic balance (Marques et al., 2017)71,

These findings were important since studies have shown that impaired mobility
increases dependency risk in daily living activities by an average of three to five (Frank,
2003)®Y. This is not surprising since the importance of mobility in daily activities like
going to the market, the doctor, the cinema, or even across the street. Higher
dependency may result in institutionalization and a worse quality of life. A good
balance is considered to be essential for improving mobility and reducing the risk of

falls (Frank, 2003)®D.

Ten Meter walk test was improved between the pre-test and post-test by about 0.56m/s
from 0.33m/s to 0.89m/s and this difference was statistically significant, as indicated in
Figure 4.7. and this indicating a healthy aging walking speed mean. this result came
inline with findings of Palmgren et al. who found that after applied balance training for
3 months for elderly patients, their walking speed was significantly improved (P<0.05)
(Palmgren et al., 2019) &),

Furthermore, one more finding of our research indicated that the BBS improved by

about 21.38 points between the pre-test and post-test, as seen in Figure 4.8. This result
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supported with Anna's findings who reported that after a balance-enhancing exercise
program showed a significant improvement in BBS P < 0.018 during follow-up

(Hafstrom et al., 2016)°°.

The primary predictors of BBS improvement were the age and pre-BBS test as
presented in Table 4.25. since pre-BBS is a baseline, it represents the severity of balance
dysfunction during a series of predetermined tasks at baseline, and the opposite
relationship between BBS at baseline and BBS improvement may be defensible by the
fact that those who had lower pre-BBS at baseline (less balance), had more
improvement, which could be rearticulated as an inverse relationship between balance
dysfunction severity and improvement of balance at follow-up. For example, patient
who started with pre BBS with 20/56 and post BBS was 45/56, his improvement will
be 25 points compared with who started pre BBS 50/56 and ended with 56/56, his
improvement will be 6 points. Despite the second one achieved full score of scale but
when comparing the improvement, we found that the first one achieved more
improvement even he did not have normal balance. And that may be due to the status
of the patient at the baseline (may one after surgery and another after deconditioning),
the comorbidities, the balance training program that is which designed individually
depending in the patient needs. And this results confirms with findings of El-Kashlan
et al, who found that patient with sever vestibular and balance dysfunction showed
improvement in balance rehabilitation even the balance score was still below the normal
(El Kashlan et al., 1998)"°. And as notice the result obtained above is the exact opposite
of this. Here, it was found that those showed less improvement, they had a high pre-
BBS at baseline. This explains the disparities between the two tests, as TUG depends
on the number of seconds required to complete a task without any challenges, whereas
BBS relies on greater abilities, such as 360-degree turning, and a longer time during
single support. So, this demonstrates that those who faced larger challenges at baseline
and overcame them, have stronger balance. And as a result, their improvement is less
since they already belong to more advanced stages of balance. Despite the fact that the
severity in the two tests were inverse with improvement. But a high score in the BBS
test showed strong balance, while a lengthy duration or a high score in the TUG test

indicated poor balance.

Age and BBS improvement were inversely correlated, thus as people get older, they

make less progress. This result opposed what we found with the TUG test, which found
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that improvement increases with age. This discrepancy could be attributed to the
different nature of the two tests, as one measures how quickly a person can stand from
a chair and cover a distance of three meters then curved trajectory and return to the
chair to sit. While, BBS depends on the accomplishment of specific tasks that are highly
challenging for the elderly due to a change in the three parts of balance (vision,
vestibular, and sensory input) with aging (Osoba et al.,2019)"?. Those results came in
line with the findings of Bloem and his colleagues who clarified that when the elderly
are performing secondary work at the same time, balance is typically upset. This meant
when their attention is divided between tasks, older adults find it difficult to maintain
balance during activities (Bloem et al., 2001)%?. This is because the examination tasks
require consistency of the balance system parts that we mentioned previously which
deteriorates with age, despite chronic illnesses that make it worse. These results are
supported with the findings of Osoba et al., who confirm that adults who are older also
have a harder time keeping their balance while adapting to new sensory input. Even if
adaption takes more time, it eventually ends up (it takes longer time to adapt but in the
end adaptation becomes). Unlike young adults, they have more trouble than they do
quickly reintegrating new sensory information for balance control and exhibit higher
postural instability with the introduction of new sensory information (Osoba et

al.,2019)72,

Moreover, this research showed another finding that the improvement in FRT between
the baseline and post-tests, which was approximately 21.31 cm, as shown in Figure 4.9.
This result was in contrast with the findings of Kuptniratsaikul et al. who found that
balance skills were improved in the frequent falls group except functional reaching test
which was not statistically significant between groups in a study aimed to assess the
effectiveness of a simple balancing training program in elderly patients with a history

of frequent falls (Kuptniratsaikul ,2011) ¢,

Pretest FES, gender, and pretest BBS were the main predictors of FRT improvement as
presented in Table 4.29. Since Pretest FES at baseline, which measures fall fear (16 no
concerns, 64 strong concerns), demonstrated a positive correlation with improvement
in FRT, it follows that those with high Pretest FES scores will also experience
significant FRT improvement. It makes sense because patients who scored highly on
the pre-FES questionnaire indicated that their high fear of falling, and they most likely

had a sever balance dysfunction, which allowed them to give low score in FRT at the
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baseline . And with training program they will gain confidence and improved balance

so they will improved in FRT .

While there was an inverse relationship between FRT improvement and gender (mean
(SD), male = 23.5 (9.61) cm, female = 18.7 (5.56 cm)), which meant that females
showed less improvement in FRT compared to males, this may be due to the differences
in output system, which consisted of muscle strength, range of motion, and bone
density, which are considered by nature stronger in men, which let them have more
balance during the test. These results came in line with the findings of Bohannon and
his colleagues, who found that elderly men improved in FRT by 29.3 (7.5) cm more
than females by 26.1 (6.5) cm (Bohannon et al., 2017)(7°.

As for Pre BBS as a predictor for FRT improvement, it had an inverse correlation with
FRT improvement. This may be explained by the fact that those with high pre-BBS will
show less improvement in FRT, which is an aspect of the Berg balance scale. For
instance, the patient had a baseline score of 50/56 with a reaching score of 4/4 and in
pre-FRT had 30cm, which meant a good score in pre-FRT, and a post-BBS score of
56/56 and in Post, FRT has 35cm, which means he improved by 6 points in BBS and
Scm in FRT. In contrast, the patient who had low pre-BBS readings of 20/56 and 1/4
on the reaching component and had 15cm in pre-FRT at baseline, reflecting low pre-
FRT at baseline, and post-BBS readings of 28/56 and achieved 4/4 in reaching section
from BBS and post FRT was 30cm. He will have an improvement of 15cm in FRT.
Therefore, this will suggest a good improvement in FRT. Although the first one
received a high pre-BBS score, there are no serious balance issues that need to be
improved because he already had functional reaching and nothing to improve on this
part. So, after comparing the improvements, we found that the patient had a low pre-
BBS score but had made greater progress even though he still did not have a high

balance.

Additionally, another result of study indicated that FES improved by about 53.76 points
between the pre-and post-test, as seen in Figure 4.10 below. This result was consistent
with the findings of Kuptniratsaikul et al. who found that FES was improved
significantly among the elderly in their study which aimed to assess the effectiveness
of a simple balancing training program in elderly patients with history of frequent falls

(Kuptniratsaikul ,2011) 2,
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Age and pre-FES were the key predictors of FES progress as shown in Table 4.33. Since
pre-FES is a baseline, it reflects the level of fear of falling at baseline, and the inverse
relationship between FES at baseline and FES improvement may be clarified by the
fact that those with less balance (high FES scores at baseline), had more improvement
in FES . This may be due to two reasons. Firstly, improving physically. For instance,
patients who have had total hip replacement surgery will have a high pain threshold, a
decline in strength, and sensory impairment. Secondly, psychologically, which could
refer to the patient being in shock after a fall. Therefore, at baseline, they will give a
low score because there are numerous factors that contribute to having poor balance,
and via rehabilitation and the program that focuses on improving proactive balance to
prevent falling, the patient's confidence will grow over the rehabilitation process and
build confidence for movement. These results were consistent with the findings of
Belloni who found that fall efficacy scores, for the same age group, at baseline predicted
better gait and functional rehabilitation results for the elderly patients (Belloni et al.,
2021)77. Based on these findings, we suggested future research into the relationship
between falling risk factors and fall efficacy as well as the effects of programming

intended to address these concerns.

Regarding age, it had a positive correlation with improvement in FES, which means
older elderly, have more improvement in FES. And we could justified that by the older
elderly will show more fears and concerns at the beginning of rehabilitation, in addition
to the potential association between age and more weakness, decreased ROM, and
sensory changes that may affect balance which in turn will increase the falling fear
among this age category, which by turn my justify this positive relationship, where
patients showed less fear after that have had proactive balance intervention program,
that targets all the above mentioned potential dysfunctions .So, they may give high
scores depending on their fears and pain, and through improving, they regain their

confidence and balance.

This study looked into the relationships between the outcome measures themselves, as
shown in Table 4.34. There was a significant correlation between TUG and 10MWT.
This result aligns with the findings of Sundstrom et al., who found that TUG
performance is associated with and highly correlated with I0OMWT performance in their
study, which aimed to describe the outcome measure timed up and go and compare it

with I0OMWT (Sundstrém et al., 2022)°D. Additionally, there was a significant negative
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correlation between TUG and FRT (P<0.01), and this supports the findings of Lee and
Kim, who found that there is a negative statistical correlation between TUG and FRT,
(LEE & Kim, 2017)*° while Bennier et al., found that there is a positive significant
correlation between TUG and FRT (r =0.56, P = 0.04) (Bennie et al., 2003)®7).
Furthermore, we found that TUG significantly negative correlated with BBS (P<0.01).
This result supports Bennie et al.'s findings, who found a significant negative
correlation between these two outcome measures (r= -0.47, P = 0.04) in their study,
which was designed to compare TUG and FRT with BBS (Bennie et al., 2003)%". Also,
there was a significant positive correlation between TUG and FES (P <0.05). This result
came in line with the findings of Figueiredo & Santos, who found that TUG correlated
significantly with FES (P<0.01) (Figueiredo & Santos, 2017)®¥_ It was consistent with
further findings by Lee and Kim, who found that there is a moderate positive correlation
with TUG in their study, which aimed to discover the correlation between the fear of
falling and fall risk assessment tools in the community-dwelling frail elderly in Korea

(Lee & Kim, 2017)°9.

As seen in Table 4.34, this study discovered the relationship between I0OMWT and other
outcome measures. We found that there was no significant correlation between IOMWT
and FRT (P > 0.05). This result was opposed to Lee and Kim's findings which
discovered that these two outcome measures were significantly correlated (P<0.05)
(Lee & Kim, 2017). Also, we found no significant correlation between 10MWT and
BBS (P =0.3). And this result run counter to the findings of Lee and her colleagues in
their study that looked into the discovered relationship between balance, GAIT, and
activities of daily living in older adults with dementia, which found that there is a
significant moderate negative association between BBS and 10MWT (r = 0.710, P
=.000) and that is likely due to the sample size and the target population (N. G. Lee et
al., 2020)®. Additionally, this study discovered no significant correlation between
IOMWT and FES, which is opposite to the findings of Lee and Kim, who found a
negative correlation between these two outcome measures (Lee & Kim, 2017)”°. and
these results may be due to the differences in the inclusion criteria. Their study excluded
people who walk with an assistive device, with any vision or sensory problems, or with
any pain that may affect walking, all of these were in our inclusion criteria. Also, we
found that there was a moderately positive correlation between 10MWT and TUG, as

we mentioned before (r = 0.526, P =.000).
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This study showed that FRT has a correlation with other outcome measures, as
indicated in Table 4.34. FRT and TUG have a statistically negative significant
correlation (P<0.05), as mentioned before. no significant correlation between IOMWT
and FRT (P > 0.05). Additionally, there is a moderately significant correlation between
FRT and BBS (P <0.01), and these results come in line with those of Karuka et al., who
showed that there was a positive and moderate correlation between the FRT and BBS
(r = 0.4845, p = 0.0067) (Karuka et al., 2011)®%. While, Bennie et al. found in their
study that the correlation between FRT and BBS was not significant, most likely due to
the small sample size (n = 20), (Bennie et al., 2003) ®7. Furthermore, we found that
there is a significant negative correlation between FRT and FES (r =-.456, P<0.05), and
this result contrasts with the findings of Lee and Kim, who found that the Fall Efficacy
Scale has no significant correlation with FRT (p >0.05) (Lee & Kim, 2017) ©°. While
this study showed that there was no significant correlation between FRT and 10MWT,

as mentioned before.

Additionally, to BBS’s correlations with other outcome measures that mentioned
before, we found that there is a significant negative correlation between BBS and FES
(r=-.703, P =.000), and this comes in line with the findings of Lee and Kim, who found
that there is a moderate negative linear correlation with BBS (r =-0.412) (p<0.05) (Lee
& Kim, 2017) 9, as seen in Table 4.34.

4.3 Study Limitations

There were several limitations to the present study which were as follows:

1. A control group was absent. We only compared pre- and post-intervention,
having a control group was not possible with the policy of the rehabilitation
center, where the study was conducted, and taking control from other institution
was a risk for homogeneity of the interventions and may elicit lots of other
confounding factors as difference of setting.

2. Because our goal was to research the effectiveness of proactive balance

exercises in preventing falling among the elderly, we did not recruit non-fallers.

65



3. The scarcity of similar studies in literature review about proactive balance

training, made it difficult to compare results with other studies.

4.3 Study Strengths

There were strengths for the present study which were as follows:

1.

This study is considered the first to specifically focus on identifying
proactive balance training and how it affects elderly.

The study recruited all the eligible populations who were in study setting

and met the inclusion criteria without any loss for participants during study
period.
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5. Chapter Five
Conclusion & Recommendations

5.1 Conclusion
5.2 Recommendations
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Chapter Five

5.1 Conclusion

1. The present study adopted a prospective cohort design and recruited 42 elderly
patients (23 males and 19 females) from the Golden Care Rehabilitation Center in
Jaffa, the study aimed to evaluate the effectiveness of a proactive balance training

program in preventing falling among the elderly.

2. Tools of data collection used consisted of Data Collection Sheet, Time Up & Go
(TUG), The Berg Balance Scale (BBS), 10 Meter Walk Test (I0MWT), Fall
Efficacy Scale-International (FES-I), and Functional Reaching Test (FRT) were
used to compare all balancing abilities before beginning the rehabilitation program

(pre-tests) and after 8 weeks (post-tests).

3. The present study accepted the alternative hypothesis and proved that there was
statistically positive directed effect for Proactive balance training program in
improving balance control and confidence in the elderly, which lead to improved
functional mobility and self-efficacy in preventing falls, lowering fear of falling,

increasing walking speed, and enhancing physical function.

4. The study found that there were no association between outcome measures
improvement with Specific factors including gender, prevalence of comorbidities,
neither association with any of the anthropometric variables. Which is highlighted
the effectiveness of the proactive balance training that was given during

rehabilitation period.

5. TUG significantly improved between the pre-test and post-test. The main predictors
of TUG improvement were age and pre-test TUG. Furthermore, the BBS
statistically improved between the pre-test and post-test, And the primary predictors
of BBS improvement were age and the pre-BBS test. Moreover, our research
showed another finding: the improvement in FRT between the baseline and post-

tests. Pre-test FES, gender, and pre-test BBS were the main predictors of FRT
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improvement. Additionally, FES improved significantly between the pre- and post-

test. The key predictors of FES progress were age and pre-FES.

5.2 Recommendations

1. To enhance the use of balance an assessment as preventive measure before
falling in elderly population as a routine practice
2. To promote the use of proactive balance training as a tool to improve balance
among elderly community
3. To promote the use of the current outcome measures as a tools to assess balance,
as a proxy to measure the falling risk among elderly population
For future researchers

The researcher is recommending the following:

1. To evaluate the efficacy of applying this program by the patients at home
program setting, since most of the elderly are found there

2. Based on this study, we suggest future research to study the relationship
between falling risk factors and fall efficacy as well as the effects of programs
intended to address these concerns.

3. The association between the severity of diabetes and its possible association
with less balance was not within the scope of this study, which leaves space for
future research in this field. this also implies the importance of safety procedures

while training balance in this category of patients.

For Clinicians at multidisciplinary team

When the patient is not in the physical therapy rehabilitation hall, he/she is encouraged
to perform the exercises prescribed by the program under the supervision of a trained

person, such as a nurse, during his/her rehabilitation period.
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Appendixes:
Appendix 1: Data Collection Sheet

Al - Quds University
Faculty of Health Professions

Physiotherapy department

The effectiveness of proactive balance training
program in prevention of falling among elderly In

elderly rehabilitation center
Prospective Cohort Study
G gl R 8 S 1 e sl il e
Cpimsal) Juald 38 5a 2ol s
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Participant Name: ‘

Participant Code:

Date of Signature: |

Section I: Personal Data

-

Name of PaTBEiPEIE -

2. Phone number:

3. Gender: wmFemale = Male

Age (in years):
Height (m): ......
Weight (Kg):

Body Mass Indext “BME” (Kg /87 &oeoveceveeceecen e oceeeeeeeceeeeceeeen

[EEYTYS

Section IT: Medical History

1. Other Diseases:

2. Current Medi

3. Previous Surgery / Injuries

Section III: Outcome Measures

Outcome measures Pre Post

Time Up & GO

10 Meter Wall: Test

Berg Balance Scale

Functional Reaching Test

Fall Efficacy Scale
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Appendix 2: Time Up & Go Test

ASSESSMENT

Timed Up & Go =

TUG -

( U ) Time OaM OPM

Purpose: To assess mobility

Equipment: A stopwatch

Directions: Patients wear their regular footwear and e
T X ) OBSERVATIONS

can use a walking aid, if needed. Begin by having the —_—

patient sit back in a standard arm chair and identify a Observe the patient’s

line 3 meters, or 10 feet away, on the floor. postural stability, gait,

stride length, and sway.

" NOTE:
@ Instruct the patient: Always stay by Check all that apply:
e E"f:w"' & O Slow tentative pace
When | say “Go,” | want you to: O Loss of balance
1. Stand up from the chair. O Short strides
2. Walk to the line on the floor at your normal pace. O Little or no arm swing
3. Turn. O Steadying self on walls
4. Walk back to the chair at your normal pace. O shuffling
5. Sit down again. )
O En bloc turing
O Not using assistive
(2) On the word “Go,” begin timing. device properly
(® Stop timing after patient sits back down. These changes may signify
(@ Record time. neurological problems that

require further evaluation.

Time in Seconds:

An older adult who takes =12 seconds to complete the TUG is at risk for falling.

CDC's STEADI tools and resources can help you screen, assess, and intervene to reduce
‘your patient’s fall risk. For more information, visit www.cdcaov/steadi

Centers for Disease Stopping Elderly Aceidents,
e o STEAPI XN
National Centet for Injury

Prevention and Control
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Appendix 3: Berg Balance Scale

Berg Balance Scale
About: This scale measures balance in older adults.
Items: 14

Equipment:

‘Yardstick

One standard chair with arm rests
One standard chair without arm rests
Footstool/step

Stopwatch or wristwatch

15 foot walkway

Reliability: Cronbach's alphas were greater than 0.83 for stroke patients and 0.97 for elderly
residents.

Scoring:

A five-point scale, a range of 0-4.

0 = lowest level of function

4 = highest level of function.

Highest possible score = 56

Score of < 45 indicates a greater risk of falling

41-56 = low fall risk
21-40 = medium fall risk
0 =20 = high fall risk
Reference:

Berg K, Wood-Dauphinee S, Williams JI, Maki, B (1992). Measuring balance in the elderly:
idation of an instrument. Can. J. Pub. Health July/August supplement 2:57-11

Norms:
Table 4. Berg Balance Scale Scores: Means, Standard
Deviations, and Confidence Intervals by Age, Gender,
and Use of Assistive Device
Agely)  Group N Mean sD cl
60-69 Male 1 510 353 - 66.7
Female 5 546 05 76-616
% Overall 6 54.0 15 524556
70-79 Male 5 539 15 a87-591
Female 10 516 26 466- 366
Overall 15 527 24 515-538
80-89 hale 0 418 122 368-468
Female 2 42,1 80 389-453
NoDevice 24 463 42 441 - 485
Device 10 37 100 283-351
Overall 34 420 92 388-453
90-101 Male = 400 14 289-511
Female 15 69 97 328408
No Device 7 a5 42 409 -49.1
Device 10 318 76 284-352
Overall 17 372 9.1 325-419

Lusardi, M.M. (2004). Functional Performance in Community Living Older Adults. Journal of
Geriatric Physical Therapy, 26(3), 14-22.

Berg Balance Scale

Name: Date:

Location: Rater:

ITEM DESCRIPTION SCORE (0-4)

. Sitting to standing

. Standing unsupported

. Sitting unsupported

Standing to sitting

Transfers

Standing with eyes closed
Standing with feet together

. Reaching forward with outstretched arm
. Retrieving object from floor
10.Turning to lock behind
11.Turning 360 degrees.
12.Placing alternate foot on stool
13.Standing with one foot in front
14.Standing on one foot

CEONOO AW

Total

GENERAL INSTRUCTIONS
Please document each task and/or give instructions as written. When scoring, please record
the lowest response category that applies for each item.

In most items, the subject is asked to maintain a given position for a specific time.
Progressively more points are deducted if:

« the time or distance requirements are not met

« the subject’s performance warrants supervision

« the subject touches an external support or receives assistance from the examiner
Subject should understand that they must maintain their balance while attempting the tasks.
The choices of which leg to stand on or how far to reach are left to the subject. Poor
judgment will adversely influence the performance and the scoring.

Equipment required for testing is a stopwatch or watch with a second hand, and a ruler or

other indicator of 2, 5, and 10 inches. Chairs used during testing should be a reasonable
height. Either a step or a stool of average step height may be used for item # 12.
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Berg Balance Scale

1. SITTING TO STANDING

INSTRUCTIONS: Please stand up. Try not 1o use your hand for support.
abie t stand without using hands and stabilize independently
)3 able to stand independently using hands

able to stand using hands after several tries

)1 needs minimal aid to stand or stabilize

)0 needs moderate or maximal assist to stand

5TE

2. STANDING UNSUPPORTED

INSTRUCTIONS: Please stand for two minutes without holding on.
( )4  abletostand safely for 2 minutes

( )3 abletostand 2 minutes with supervision

()2 abe m scami 30 seconds unsupported

[ ral fries to stand 30 mnasunsupmea

()0 inabie 1o stand 30 seconds unsupporte

If a subject is able to stand 2 minutes unsupported, score full points for sitting unsupported. Proceed to item #4.

3. SITTING WITH BACK UNSUPPORTED BUT FEET SUPPORTED ON FLOOR OR ON A STOOL
INSTRUCTIONS: Please sit with arms folded for 2 minutes
able to sit safely and securely for 2 minutes.
3 sbletosit2 minutes under supervision
2 ableto able to sit 30 seconds
1 able to sit 10 seconds
o unable to sit without support 10 seconds

4. STANDING TO SITTING
INSTRUCTIONS: Please sit down.

( its safely with minimal use of hands

{ )3 controls descent by using hands

{ )2 uses back of legs against chair to control descent
{ )1 sits independently but has uncontrolied descent

{ )0 needs assistto sit

5. TRANSFERS

INSTRUCTIONS: Arrange chair(s) for pivot namm Ask subject to transfer one way toward a seat with armrests and one way toward a
seat without amrests. You e with and one without armirests) or a bed and a chair.

(4 able o wansfer afely wih minar use af hands

( )3 abletotransfer safely definite need of hands

( )2 able totransfer with verbal cuing andler supervision

(

(

}1  needs one person to assist
)0 needs two people to assist o supervise to be safe

6. STANDING UNSUPPORTED WITH EYES CLOSED
INSTRUCTIONS: Please close your eyes and stand stillfor 10 seconds.
( )4 abletostand 10 seconds safely

( )3 abletostand 10 seconds with supervision

( )2 abletostand 3 seconds

{ )1 unable to keep eyes closed 3 seconds but stays safely

{ )0 needs helpto keep from falling

7. STANDING UNSUPPORTED WITH FEET TOGETHER
INSTRUCTIONS: Place your feet together and stand without holding on.

( )4 abletoplace feet together independently and stand 1 minute safely

( )3 ableto place feet together independently and stand 1 minute with supervision
{ )2 able toplace feet topether independently but unable to hold for 30 seconds
()1 nesds helpto attain position but able to stand 15 seconds feet together
{ )0 needs help to atiain position and unable to hold for 15 seconds

Berg Balance Scale continued.....

8. REACHING FORWARD WITH OUTSTRETCHED ARM WHILE STANDING

INSTRUCTIONS: LR am to 90 degrees. Siretch out your fingers and reach forward as far as you can. (Examiner places a ruler at the end
inger n am is at 90 degrees. Fingers should not touch the ruler while reaching forward. The recorded measure is the distance

forward that the fingers reach while the subject is in the most forward lan position. When possible, ask subject to use both amms when

reaching to avoid rotation of the tru

()4 can reach forward confidently 25 cm (10 inches)

()3 canreach forward 12 om (5 Inches)

( )2 canreach forward 5 cm (2 inches)

()1 reaches forward but needs supervision

()0 loses balance whils tryinglrequires external support

4. PICK UP OBJECT FROM THE FLOOR FROM A STANDING POSITION
INSTRUCTIONS: Pick up the shosfslipper, which is place in front of your feet.
()4 ableto pick up slipper safely and easily
()3 abletopick up slipper but needs supervision

()2 unable o pick up but reaches 2-5 cm(1-2 inches) from slipper and keeps balance independently
()1 unableto pick up and neads supervision whils try

()0 unable to tryineeds assist to keep from losing balance o falling

10. TURNING TO LOOK BEHIND OVER LEFT AND RIGHT SHOULDERS WHILE STANDING

INSTRUGTIONS: Tum to ook directly behind you over toward the laft shoulder. Repeat to the right. Examiner may pick an abject to look
at directly behind the subject to encourage a better twist turn.

()4 looks behind from both sides and weight shifis well

()3 looks behind one side only other side shows less weight shift

()2 tums sideways only but maintains balanc

()1 needs supenvision when turning

()0 needs assistto keep from losing balancs or falling

11. TURN 360 DEGREES

INSTRUGTIONS: Tum completely around in a full circie. Pause. Then tum a full gircle in the other direction.
)4 able totum 360 degrees safely in 4 Seconds of less.

()3 abletotum 360 degrees safely one side only 4 seconds or less.

()2 able toum 360 degrees safely but siowly

()1 needs close supervision o verbal cuing

( )0  needs assistance whil tuming

12. PLAGE ALTERNATE FOOT ON STEP OR STOOL WHILE STANDING UNSUPPORTED

INSTRUCTIGNS: Place each foot alterately on the step/stool. Continue until each foot has touch the step/staol four times.
()4 abletostand independently and safely and complete & steps in 20 seconds.

()3 abletosiand independently and complete & steps in > 20 seconds

()2 abletocomplete 4 steps without aid with supervision

()1 abletocomplete > 2 steps needs minimal assist

()0 needs assisiance o keep from falling/unable to try

13. STANDING UNSUPPORTED ONE FOOT IN FRONT

INSTRUCTIONS: (DEMONSTRATE TO SUBJECT) Place one foot directly in front of the:other. If you feel that you cannot place your foot

direcly in front, try to step far encugh ahead that the hesl of your forward foat is ahead of the toes of the other foot. (To score 3 points. the
length of the step should exceed the length of the other foot and the width of the stance should approximate the subject's normal stride

width.)

( H ‘able to place foot tandem independently and hold 30 seconds

()3 ableto piace foot ahead independently and hold 30 seconds

()2 abletotake small step independently and hold 30 seconds

()1 needs help to step but can hold 15 secands

()0 loses balanee while stepping or standing

14. STANDING ON ONE LEG
INSTRUCTIONS: Stand on one leg as long as you can without helding on.
)4 able to iftleg independently and hold > 10 seconds
()3 abletolift leg independently and hold 5-10 seconds
()2 abletolMt leg independently and hold 2 3 seconds
()1 triestoliftlsg unable to hokd 3 seconds but remains standing independantly.
()0 unable to try of needs assist to prevent fall

() TOTAL SCORE (Maximum = 56)
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Appendix 4: Fall Efficacy Scale — International

FES-I
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Appendix 5: 10 Meter Walk Test

10 Meter Walk Testing Form

Name:,

Timed 10-Meter Walk Test

Assistive Device and/or Bracing Used:

General Informati
ndividual walks without assistance 10 meters (32.8 feet) and the time is
measured for the intermediate 6 meters (19.7 feet) to allow for acceleration and

deceleration Date:
o starttiming when the toes of the leading foot crosses the 2-meter mark . .
o stop timing when the toes of the leading foot crosses the 8-meter mark Seconds to ambulate 10 meters (only the middle 6 meters are timed)
o assistive devices can be used but should be kept consistent and N N
documented from test to test Self-Selected Velocity: Trial1__ sec. Fast Velocity: Trial 1___ sec.

o if physical assistance is required to walk, this should not be performed G T

+ can be performed at preferred walking speed or fastest speed possible Self-Selected Velocily: Trial2_____sec. ~ FastVelocity: Trial2 ____ sec.
o documentation should include the speed tested (preferred vs. fast) Self-Selected Velocity: Trial 3 sec Fast Velocity: Trial 3 sec

+ collect three trials and calculate the average of the three trials - [

Self-Selected Velocity: Average time___sec. Fast Velocity: Average time___sec.

Set derived from the reference articles):

measure and mark a 10-meter walkway
+ add a mark at 2-meters Actual velocity: Divide 6 by the average seconds

o add a mark at 8-meters

Average Self-Selected Velocity: mis
Average Fast-Velocity: mis
Date:

Seconds to ambulate 10 meters (only the middle 6 meters are timed)

Self-Selected Velocity: Trial 1 sec. Fast Velocity: Trial 1 sec.
Self-Selected Velocity: Trial 2 sec. Fast Velocity: Trial 2 sec.
Meter 0 Meter 2 Meter8 Meter 10 Self-Selected Velocity: Trial 3 sec. Fast Velocity: Trial 3 sec.
Start  start End End
Walk  Timing Timing  Walk Self-Selected Velocity: Average time__sec. Fast Velocity: Average time___sec.
Patient Instructions (derived from the reference article
Normal comfortable speed: “/ will say ready, set, go. When | say go, walk at Actual velacity: Divide 6 by the average seconds

your normal comfortable speed until | say stop™ .
+ Maximum speed trials: “/ wil say ready, set, go. When | say go. walk as fast as Average Self-Selected Velocity: ______mis

u safely can until [ say stop™
ol y ' stop Average Fast-Velocity: mis

from www. org Page 1 D from www. org Page 2
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Appendix 6 : Consent Form

Informed consent to participate in Research
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Appendix 7: Research Information Sheet
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Appendix 8 : Functional Reaching Test

Functional Reach Test

The Functional Reach Test is a single item test
developed as a quick screen for balance
problems in older adults.

Interpretation:

A score of b or less indicates a significant
increased risk for falls.

A score between 6-10 inches indicates a
moderate risk for falls.

-5

Age related norms for the functional reach test:

Men Women
Age (in inches) (in inches)
20-40yrs 16.7 £ 1.9 146+ 2.2
41-69yrs 149 £ 2.2 13.8+ 2.2
70-87 13.2+ 1.6 10.5+ 3.5

Requirements:
The patient must be able to stand independently for at least 30 seconds without support
and be able to flex the shoulder to at least 90 degrees.

Equipment and Set up:

A yard stick is attached to a wall at about shoulder height. The patient is positioned in front
of this so that upon flexing the shoulder to 80 degrees, an initial reading on the yard stick
can be taken. The practitioner takes a position 5-10 feet away from the patient, viewing the
patient from the side.

Instructions:

Position the patient close to the wall so that he or she may reach forward along the length
of the yardstick. The patient is instructed to stand with feet shoulder distance apart then
make a fist and raise the arm up so that it's parallel to the floor. At this time, the
practitioner takes an initial reading on the yard stick, usually spotting the knuckle of the
third metacarpal. The patient is instructed to reach forward along the yardstick without
moving the feet. Any reaching strategy is allowed, but the hand should remain in a fist. The
practitioner takes a reading on the yardstick of the farthest reach attained by the patient
without taking a step. The initial reading is subtracted from the final to obtain the functional
reach score.

References:
1. Duncan, PW, Weiner DK, Chadler ], Studenske S. Functional reach: A new clinical
measure of balance. ] Gerontol. 1990; 45:M192.
2. Duncan, PW, et al: Functional reach: Predictive validity in a sample of elderly male
veterans. ] Gerontol. 1992; 47:M93.
3. Mann, GC, et al: Functional reach and single leg stance in patients with peripheral
vestibular disorders. J Vestib Res. 1996; 6:343.

4. Weiner, DK, et al: Does functional reach improve with rehabilitation. Arch Phys Med
Rehab. 1993; 74:796.
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Appendix 9: Research Ethics Approval

Al Quds University el daala
Faculty of Health Professions Al gt Al8
Jerusalem —Abu Dis e gal = gl

Research Ethics Subcommittee of Faculty of Health Professions
Letter of approval

Feb. 14, 2023
Ref. No.: RESC/2023-7

Drear Applicants, (e Akram Amro, Ms. Ayda Hamdan )
Program: MSe Physiotherapy Depariment

The Research Ethics subcommittee of the Faculty of Health Professions has recently
reviewed your proposal entitled (The effectiveness of proactive balance training program
in prevention of falling among elderly in elderly rehabilitation centers - Prospective
Cobort Study) submitted by (Dr. Akram Amro) Your proposal i deemed 1o meet the
requirements of research ethics at Al-Quds University, but further assessment is required by
the Central Research Ethics Committee of Al-Quds University. We wish you all best for the
conduct of the project.

Hussein ALMasri
Research Ethics Subcommittee Chalr
Faculty of Health Professions

Heusaein AlMagad
CC: File
CC: Committee members

Tel. Fax: 02 2791243 Email: dean@ hprosalguds.edu 2791243 02 rp8us
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