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Abstract

Background: Following a stroke, individual could experience changes in their sensation
and motor abilities, for stroke patients, mobility disability has a negative impact on their
everyday tasks and overall quality of life; therefore, mobility is an important outcome in
stroke rehabilitation. The Rivermead Mobility Index (RMI) is a tool used to evaluate
functional mobility (e.g., walking, balance, and transfer) in neurological disorders patients
The Rivermead Mobility Index has not been translated into Arabic language and not been
validated in Saudi Arabic patients. Objectives: To translate and cross-culturally adapt
Rivermead Mobility Index (RMI) from original English version into Arabic version and
to evaluate validity and reliability of RMI Arabic version for patients with stroke in Saudi
Arabia. Methods: The process of translation and cross-cultural adaptation of Rivermead
Mobility Index in the current study was according to Beaton guidelines, which contained
the following stages: forward translation, synthesis, backward translation, expert
committee review to make the pre-final Arabic version, pre-testing (Piloting)and
validation. One hundred fifty participants with stroke completed the RMI-Arb version and
pervious translated Arabic version of berg balance scale (BBS-Arb),140 participants
evaluated at baseline and after one week to assess the test-retest reliability. Data analysis
included construct validity, test-retest reliability, and internal consistency. Results: 150
participants enrolled (59.31+ 9.44 years old). The construct validity assessed using
Spearman’s rank-order correlation coefficient test, total score of RMI-Arb and BBS-Arb
found to be positive and strong correlation (rho = 0.8866) (p< 0.001). Cronbach’s alpha
of RMI-Arb was (a=0.95), that showed excellent internal consistency for total score of
RMI-Arb. Also, test-retest reliability was excellent for the overall RMI-Arb, the Intraclass
correlation coefficient (ICC) was (0.996) with a 95% confidence interval (Cl) from
(0.99-0.912). There was no ceiling effect for the RMI-Arb. Conclusion: Our findings
confirmed the RMI Arabic version is a reliable and valid measure to evaluate mobility
disability for patients with stroke, these findings may offer information that is helpful in
the choice of RMI-Arb for the population of Arabic-speaking healthcare professionals and
academic researchers.
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CHAPTER 1

INTRODUCTION



1.1. Introduction:

Stroke is defined as a vascular origin condition that lasts longer
than 24 hours and is clinically manifested by evidence of generalized
or localized cerebral function impairments (Cholewicki et al., 1997).
Following a stroke, individual could experience changes in their
sensory-motor functions, in addition to low muscle power, hardness,
involuntary movement and decrease in physical state. These disabilities
may make it more difficult for a person to perform daily activities
including walking, climbing stairs, and taking care of themselves
(Teixeira et al., 2000). Globally, prevalence of stroke has increased in
last decade ,it's the leading cause of acquired adult disability and the
second most common cause of mortality in high-income countries
(Warlow et al., 2011). Stroke affects 112 to 223 per 100,000 persons in
high-income nations, compared to 73 to 165 per 100,000 in low-income
nations (Feigin et al., 2009). Stroke incidence rate increasing with age,
whereas male and female aged 45-74 had a higher incidence rate of
stroke globally (Barker-Collo et al., 2015). The literature shows stroke
prevalence have increased over the years in Middle East countries and
the incidence rate in 2000-2014 was 22.7-250/ 100,000 population per
year. Additionally, the Kingdom of Saudi Arabia there were 29 stroke
cases per 100,000 persons every year (Algahtani et al., 2020). Mobility
Is described by the world health organization (WHOQO) as the ability of a
person to move about freely and effectively, because it is such an
important characteristic for living a self-sufficient life, many patients
regard its loss following a stroke as a major shortcoming (Chiou &
Burnett ., 1985). For stroke patients, mobility limitation has a negative
impact on their everyday tasks and overall quality of life, wherefore

attempts to enhance mobility are an important aim of stroke



rehabilitation  (Lennon&Johnson., 2000). An accurate (reliable)
assessment of ability is required to evaluate the mobility performance
of individual with stroke and to identify changes after therapeutic
interventions to control mobility impairment (Hsueh et al., 2003). The
Rivermead Mobility Index (RMI) is a technique used to evaluate
mobility disability in disability in neurological disorders patient, which
Is a critical aspect of functionality. It is increasingly used internationally
for research among patients because it is an easy and quick assessment
that may be done anywhere, whether at work, at home, or elsewhere, it
also has the right psychometric properties (Collen et al., 1991). In the
current study, the Rivermead mobility index has not been translated and
cross-culturally adapted int Arabic language and are unable to function
properly in the Kingdom of Saudi Arabia (KSA). Therefore, the aim of
this study was to translate, cross-culturally adapted, and validate the

RMI into Arabic for patients stroke in Saudi Arabia.

1.2. Motivation of the thesis:

The rising number of stroke cases around the world necessitates a
strategy for preventing stroke and dealing with stroke prognosis
approaches. Early rehabilitation will have an impact on the result of
people who have had a stroke. To our knowledge, only the original
version of RMI has been used in Saudi Arabia, hence it is critical to
measure the adapted RMI questionnaire to ensure that the adapted
question keeps the original version's measuring properties. As a result, a
correct Arabic translation of RMI could aid health professionals in

assessing and following up on their patients.



1.3. Objectives of the study:

e To translate and cross-culturally adapt the Rivermead mobility
index (RMI) from original English version into an Arabic version
in Saudi Arabia.

e To evaluate the validity and reliability of Rivermead mobility

index (RMI) as a tool for assessing patients post stroke in Saudi
Arabia.

1.4. Hypothesis:
The study hypothesis was the Null hypothesis states RMI-Arb
version will not be a valid and not reliable measure and the
Alternative hypothesis state the RMI-Arb version will be a valid

and reliable measure.



CHAPTER 2

LITERATURE REVIEW



2.1 Pathology of stroke:

A stroke is a sudden interruption of the blood supply to the
brain. The term "apoplexy,” which has been around since the
Hippocratic literature, was utilized by the doctors. " Rapid onset of
symptoms consistent with localized or global damage of cerebral
function that last for more than 24 hours or ending in death and have
no evident etiology other than of vascular origin", according to the
World Health Organization in 1970 ", was considered a stroke (Aho
et al., 1980). A stroke happens when a blood clot obstructs blood
flow to the brain, the results are damage to or death of brain tissue.
Stroke, sometimes known as a brain attack, occurs when blood
supply to part of the brain is cut off or when a blood vessel in the

brain bursts. (American Stroke Association et al., 2016).

There are five subtypes of stroke according to causation agents:
Ischemic stroke, Hemorrhagic stroke, Transient Ischemic Attack
(Mini-Stroke), Brain Stem Stroke and Cryptogenic Stroke. Most
stroke are caused by a blockage in largest branch of carotid arteries
as know (middle cerebral artery). The middle cerebral artery is most
often blocked during a stroke. Both the right and left halves of brain
considered to be separate hemispheres, the anterior circulation is
made up of the internal carotid arteries, whereas the posterior
circulation is provided by the vertebral basilar arteries. A stroke can
cause one or all the following impairments (sensory impairments,
paralysis or weakness, speech and understanding language
problems), depending on which parts of the cerebrum are damaged
(American Stroke Association et al., 2016). Scientists have identified
five signs that may indicate a stroke is occurring: balance loss or

dizziness suddenly, sudden loss of vision, face numbness or



weakness (face drooping), arms or legs weakness, speech difficulty
or confusion. All these symptoms tend to occur on one side of the
body. (Lalu et al., 2022).

2.2 Stages of a stroke:

e Stage 1: Flaccidity.

e Stage 2: Spasticity Appears.

e Stage 3: Increased Spasticity.

e Stage 4: Decreased Spasticity.

e Stage 5: Spasticity Continues to Decrease.

e Stage 6: Spasticity Disappears and Coordination Reappears.

2.3 Description of the stroke condition: Brain impairment brought
on by a stroke may have an immediate effect on how the arm feels
and moves. The following symptoms may appear as a result of
impairment to the sensory cortex, motor cortex (cerebral cortex),
subcortical regions, or cerebellum.

e Loss of motor control, which makes it hard or impossible to create
movement on purpose and affects coordination in the fingers,
hands, and arms.

e Deficits in proprioception and sensory perception, which lessen
limb movements. The reduced range of motion makes the muscle,
connective, and neurological tissues more susceptible to changes,
which may lead to several secondary concerns, such as the
following.

e Muscle shortening (also known as "contracture") and muscle
weakness (also known as "paresis").

e Spasticity, a hardening of muscle contraction and impairment of

sensory and motor capacity due to the loss of connection of

10



underused brain networks.

Shoulder subluxation, a momentary partial dislocation of the
shoulder joint brought on by rotator cuff muscle weakness and a
lack of motor control.

Pain, a frequent consequence that is frequently brought on by
shoulder subluxation but is also frequently linked to the
musculoskeletal alterations brought on by immobility. Many ADLs
become challenging due to these deficits, especially those that
require fine finger movements and coordination between both upper
limbs. The propensity to utilize the undamaged limb more
frequently over time while ignoring the injured limb results in learnt
non-use (Taub et al ., 2006). Stroke can negatively affect mood and
cognitive function, further reducing functional capacities, and arm
motor disability itself can have an impact on wellbeing.
Participation in society is subsequently reduced as a result of the

loss of meaningful activities.

2.4 Etiology and Risk factors:

There are two categories of stroke risk factors: The first category is
the non-modifiable, which include the constant or unaltered, such as
the person's age, gender, and race. Second category of the risk factors
are the changeable or modifiable. These include high blood pressure,
smoking habits, physical activity, and eating patterns (Boehme et al.,
2017). According to research, hypertension is the most controllable
risk factor for stroke, increasing stroke risk globally (Abate et al.,
2019). Due to increased exposure to risk factors and inability to pay
for the high cost of stroke care, the issue is made worse when low
socioeconomic disadvantaged groups experience stroke compared to
developed population classes (Patne et al.,, 2016).Significant
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2.5

disparities in the incidence of key risk factors were seen according to
race across the population's subtypes because understanding the
pathophysiology of stroke and how it relates to genotype is essential
for providing patients with the proper management and care (Al-
Hashel et al., 2016). For instance, black people were more likely to
have HTN and (DM) than white people (Owolabi et al., 2013).

Epidemiology of stroke:
Stroke is a neurological disorder which is the second leading cause
of death worldwide, after cardiac arrest. It is predicted to remain
unchanged until 2030 (World Health Organization ., 2013).
Despite the fact that there are many different forms of stroke, there
is one thing that all stroke survivors have in common in terms of
their results. Disabilities that necessitate partial or long-term care
are reported. The dilemma becomes even more acute when
considering the enormous socioeconomic burden on such
palliative diseases. Poor socioeconomic status, for example, is one
of the primary factors influencing stroke and its results. Some of
the most well-known researchers in the world assessed the effects
of socioeconomic factors and concluded that unfavorable
economic conditions are linked to higher stroke severity, more
strokes, and an earlier age at which strokes occur (Wu S. H., 2013).
According to studies, there was an apparent fall in stroke age (10%
decrease) and morbidity (30% decrease) between 1990 and 2015
because of national and worldwide influence on neurological
disorders (Feigin et al., 2017). According to a different study, the
age-standardized rates of global stroke prevalence and mortality
grew by 3% and reduced by 33%, respectively, showing the

emergence of a global stroke epidemic (Virani et al., 2020) the nature
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2.6

2.7

of this disease in relation to the global burden of disease (GBD).

Stroke Worldwide:

Stroke is the leading cause of acquired adult disability and the
second most common cause of mortality in high-income countries
(Warlow et al., 2011).This affects 112 to 223 per 100,000 persons in
high-income nations, compared to 73 to 165 per 100,000 in low-
income nations (Feigin et al., 2009). 795,000 Americans experience a
stroke each year (Go 2013), 110,000 do so in England, and 15,000 do
so in Scotland (Pollock et all., 2013). About 80% of stroke survivors
have motor disability, which often limits movement of one side of the
body's face, arm, or leg (Langhorne 2009). According to (Kwakkel et
all., 2003) only 50% of stroke survivors who initially had a plegic
(paralyzed) upper limb recovered any functional upper limb function
by the end of six months, and among those who initially had arm
impairment, 50% still had problems with arm function four years later
(Lai et al., 2002), Motor deficits of the upper limbs (the arm, hand,
and/or fingers) are commonly chronic and incapacitating (BROEKS
et al., 1999). Arm function is crucial for many daily tasks, especially
for intimate ones including feeding, dressing, and grooming (Sveen et
al., 1999). Arm motor deficit one year after stroke is linked to anxiety,
a poorer sense of subjective well-being and health-related quality of
life (Morris et all., 2013)(Wyller et all., 1997).

Epidemiology of stroke in Saudi Arabia:

A recent study that was published in 2020 by Al Qahtani
found that stroke is one of the main causes of mortality and morbidity
in Saudi Arabia. Stroke prevalence have increased in Kingdom of
Saudi Arabia there were 29 stroke cases per 100,000 persons every

year. It was recommended that a national stroke registry be
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2.8

established despite the percentages being lower than those reported
in other high-income countries in order to track and enhance the
healthcare services provided to stroke survivors (Algahtani et al.,
2020).

Clinical presentations of stroke:

It is commonly known that people who have had a stroke are
prone to imbalance (Kerber et al., 2006) As previously stated, the
relationship between trunk muscles and stroke has been discovered
as a key predictor of effective prognosis. It is well recognized that
hemiplegic patients' trunk muscles, as well as their strength, become
involved. The weakness of the trunk flexors and extensors, which
results in a loss of strength and power in hemiplegic patients, is
measured by isokinetic dynamometric testing. Studies show that
chronic hemiplegic patients are weaker and less powerful than their
healthy counterparts. The power of the extensor and flexor muscles
was reduced by 64 percent and 88 percent in several research
publications after a stroke (Tanaka et al., 1998) compared to normal
muscles.

The results, on the other hand, are not the same, and there are
differences in the outcomes. For example, when examining the
strength of the trunk rotational muscle about trunk impairment and
asymmetry, it was discovered that despite minor rotary muscle
impairment in the hemiplegic side, no significant differences were
revealed (Tanaka et al., 1997) Using a hand-held dynamometer as a
primary evaluation instrument, the weakening in the lateral body
flexor muscle was evident in the hemiplegic side compared to the
normal side in a series of additional research (Bohannon et al., 1995).
Further studies using EMG revealed that stoke alters the position of

14



the axial-lateral and posterior-anterior trunk muscles during lower
limb flexion procedures, demonstrating that significant trunk muscle
involvement does occur (Kavcic N. a., 2004). Similarly, it was found
that a decrease in lateral muscle activity resulted in a delay in action
beginning and, as a result, a decrease in synchronization and
activation of the connected muscle pairs when using TCT to examine
the involvement of the trunk muscles as reported by Colin and Wade
(Horstman et al., 2008). The results revealed that the latissimus dorsi
muscle, as well as the hemiplegic side's external oblique muscles,
were damaged, and that there was a strong positive association with
other related tests such as the Barthel Index (Dickstein et all., 2004)
Abnormal EMG activity has also been recorded for muscles,
particularly the rectus abdominus, which is thought to be a
significant compensating mechanism in hemiplegia patients.

Furthermore, no discernible change in flexion power was found
when the flexor muscles of the trunk were investigated dynamically
(Messier et al., 2004), despite a reduction in lower limb weight
bearing capability. A study of trunk kinematics revealed that
hemiplegic patients' unstable motions around the pelvic girdle

resulted in difficulties walking.

2.9 Effects of stroke on the limb's muscles:

Hemiparesis, which is frequent in persons who have had a
stroke, can last for years, and impede one's ability to function. For
instance, it has been proposed that the failure of muscles to provide
the required forces after a stroke may be caused, at least in part, by
an increase in stretch reflex excitability (Levin et al., 2000). Stroke
patients may have functional problems because of muscular

weakness that is primary mechanisms and whereas secondary
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mechanisms include spasticity and disuse. Some research on the
prevalence of primary weakness has revealed that it manifests
differently in different muscle groups, upper and lower limbs, and
proximal and distal segments. Furthermore, the muscular strength
plays a significant role on functional ability in functional recovery
after stroke. Despite extensive research on neuroplasticity and the
remodeling of brain networks during stroke recovery, the muscular
processes which contribute to muscle weakness remain largely
unknown. (Newham DJ et al., 2001). The nervous system tells a
muscle to move, the amount of force it makes depends on the state
of the muscle. This is where the mechanical properties of muscle
play a very important role in creating force. The length-tension
relationship and the force-velocity relationship of muscles show how
the length of a muscle and how fast it shortens affect how much force
it can put out. The relationship between length and tension shows
that muscles use less force when they are shorter than when they are
longer (or the angle—torque connection across a joint where several
muscles act to produce a net torque) (Paterson et al., 2007).

The equation between force and velocity shows that the force
produced by shorter contractions decreases as velocity increases,
whereas the force provided by extending contractions just slightly
changes as velocity increases. In ageing muscles, sarcopenia (a
decrease of an increase in fat mass and skeletal muscle mass) occurs
(Paterson et al., 2007). Sarcopenia is hypothesized to be accelerated
by inactivity or immobilization; after two weeks of inactivity, muscle
mass and strength both drop (Christense et al., 2008). Following a
stroke, a person is more likely to spend more than half their waking
hours in bed, because of the damage caused by the stroke and

decreased mobility, the paretic muscles and, to a lesser extent, the

16



non-paretic muscles will experience a loss in muscle mass
(Bernhardt T et al., 2004). In ageing research, muscle mass reduction
correlates with force limitations, so we may anticipate similar
outcomes after a stroke. In fact, in 2010 a systematic review was
done by Coralie English and his colleagues to find researches that
studied on post-stroke changes in skeletal muscle mass (English C et
al., 2010), In patients who suffered a stroke at least six months
before, when compared to non-paretic muscle, the lean tissue mass
of paretic muscle in patients' upper and lower limbs was significantly
lower than that of non-paretic muscle. However, because of
heterogeneity in outcome measures, characteristics, and
measurement timing, the results of longitudinal studies that looked
at changes in muscle mass over time could not be pooled for this
systemic review (English C et al., 2010). By examining the
relationship between stroke and age-related sarcopenia as well as
additional crucial architectural changes that take place after a stroke,
such as modifications to the examining how changes to pennation
angle, fiber and tendon length impact force production.

The purpose of this systematic review was to investigate how post-
stroke changes in muscle size, muscle fiber length and orientation,
and tendon length affect angle-torque and force-velocity connections
for force generation. These connections are essential for performing
functional everyday activities such as walking, climbing stairs, and
using a computer. Specifically, the review was investigated how
these changes affect angle-torque and force-velocity connections
(English C et al., 2010).
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2.10

Assessments tools after stroke:

The success of rehabilitation depends mainly on the tools
which are used to evaluate the patients muscle functions after stroke.
Several tests were reported to evaluate the muscle functions post
stroke. When treating patients, rehabilitation clinicians need to be
able to quantify their condition and their progress. The use of
standardized measurement scales is one technique to achieve such
quantification. Although many facets of a patient's performance can
be assessed, mobility is very important (Chiou & Burnett ., 1985).
During rehabilitation the physical therapists routinely examine the
dorsiflexion passive range of motion (PROM) for ankle in stroke
patients who had decrease in ankle joint movement due to spasticity
and they can use Biodex Dynamometer as measurement tool of ankle
joint range motion in patients with stroke (In-Gui Jung et al., 2015).
Mobility is one of many scales that includes or focuses on it, the Berg
Balance Scale (BBS), Functional Reach Test (FRT), Barthel Index
(BI), Canadian Neurological Scale (Cote et al., 1985), the Expanded
Disability Status Scale (EDSS), Hauser Ambulatory Index (Al) are
some of the commonly used tools for evaluation of patients post
stroke, Moreover the Physiotherapy Functional Mobility Profile
(PFMP), Functional Mobility Assessment Tool (FMAT), and
Rivermead Mobility Index (RMI) are measures of mobility (Hauser
etal., 1983) (Collen et al., 1991). The Rivermead Motor Assessment
Gross Function Scale contains 38 number of items to assess the
functional mobility after stroke (e.g., gait, balance, and transfers) and
was developed in response to its shortcomings. Its developers wanted
to develop a simple method for determining mobility impairment so
that rehabilitation specialists could record the results of treatment
(Collen et al., 1991).

18



Rivermead Mobility Index (RMI): Rivermead Mobility Index
(RMI) is a tool Published in 1991 by Collen, Wade, Robb and

Bradshaw and used to evaluate mobility disability in neurological

disorders patients, which is a critical aspect of functionality (e.g.,
walking, balance, and transfer) in neurological disorders patients. It
is increasingly used internationally for research among patients
because it is a simple and quick assessment that can be completed at
home, at work, or in any institution, and it also has appropriate
psychometric properties, the English original version study findings
confirm the RMI's validity and reliability as a measure of body
mobility in individuals who have suffered a stroke or a head injury.
RMI includes a variety of activities, from turning over in bed to
running, and consists of a sequence of 14 questions and one direct
observation. 14 of these items are scored through the patient's self-
report (1 for a "Yes" answer and O for a "No" answer). Item 5,
standing without support for 10 seconds, was the only directly
observed item, the examiner asked each item and observed whether
item 5 was carried out or not. Total scores were determined by
summing the points for all items, with higher scores indicating better
mobility performance and a score of "0" indicates inability to carry
out any of the activities on the measure. RMI original English version
was assessed the inter-observer reliability on 23 patients (stroke
patients =9, head injury n=13 and 1 patient had problem after
neurosurgery, the mean age was 43.5 y, and according to (Collen et
al., 1991) reliability calculated using Bland and Altman Technique

19



was excellent (Coefficient of reliability = 2.0/15), it is trustworthy up
to a maximum of 2 points (out of 15). (Collen et al., 1991) study used
the Ber Balance Scale to measure the RMI's validity, it revealed that
the RMI and the Berg Balance Scale have excellent correlation (r =
0.67). Concurrent measurements of mobility utilizing gait speed and
endurance as well as standing balance were used to test its validity
as a gauge of mobility following head damage and stroke. A scale is
formed by the RMI. It is brief, straightforward, therapeutically
applicable, and usable both in a hospital and at home (Collen et al.,
1991). By randomly selecting 25 of the 115 ambulatory patients and
having them walk the distance five times during the same day, the
standard deviation of the five measurements was then divided by the
mean value to get the walking time variability, also the test-retest
variability within one patient was computed. Despite its high
variability (20 +/- 8 %), gait speed timed over 10 meters was just as
responsive as the Al, detecting changes in 16.5% among these
ambulatory individuals (Al in 15.6%). Increased use of the RMI and
Gait speed timed over 10 meters is warranted for the purposes of
assessing impairment and monitoring the efficacy of physiotherapy
in assisting people with MS to walk more independently (Vaney et
al., 1996).

Berg Balance Scale (BBS):

The BBS was published and created by berg in 1989 to
measure older persons' balance quantitatively and appears to be
a valid measure and has acceptable reliability (Berg etal., 1989). The
BBS is a 14-item scale that statistically assesses balance and fall risk
in older community-dwelling individuals using direct performance

evaluation. The scale takes 10 to 20 minutes to complete and assesses
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2.11

the patient's capacity to remain balanced while standing stationary or
moving around for a set period. A score of zero indicates
incapability, whereas a score of four indicates independent item
completion. All the items are ranked on a scale from zero to four.
Out of a possible 56 points, a total score is determined. A score
between 0 and 20 indicates poor balance, 21 to 40 indicates good
balance, and 41 to 56 indicates great balance. The BBS assesses the
balance's static and dynamic components. Clinicians find the BBS to
be an appealing measurement due to how simple it is to administer;
all that is needed is a chair, a timer, a ruler, and a step, and no specific
training. However, it should be underlined that only medical experts
who are knowledgeable about the safe mobilization of stroke patients
should give the BBS (Blum et al., 2008).

Previous Translation of Rivermead mobility index RMI:
RMI into Turkish language:

The Turkish version of RMI published in 2007 and 112 elderly
people were evaluated from two different settings, one was a
primary health care center, and the other was the elderly living
institution. The results for the Turkish version showed high test-
retest reliability (r=0.98) (p< 0.001) and KR-20 reliability
(r=0.91) (p<0.001) values, statistically significant known-groups
validity (p <0.001), and a positive correlation between RMI score
and Brief Disability Questionnaire-BDQ score (r=0.66) (p<0.001)
for the Turkish version. The internal consistency was measure by
using the KR-20 reliability. Conclusion: The Turkish RMI version
appears to be a valid and reliable indicator of elderly people's
mobility impairment (AKIN et al., 2007).
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RMI into Italian language:

In 2003, Franchignoni et al were recruited 73 stroke inpatients (40
males and 33 females, mean age was 67 years) receiving rehabilitation
were examined first time at admission and second time after five weeks.
The construct validity of RMI Italian version was analyzed through
correlations with other instruments that were as follow: Functional
Independence Measure (FIM), leg’ section of the Motricity Index (MI-
leg) and Trunk Control Test (TCT). Italian version stated that the RMI's
Cronbach's alpha was 0.92. The item-to-total correlation coefficients
(rrb), which were all p 0.003, varied from 0.36 to 0.83. Except for
individuals with a five-item cognitive subscale (cognFIM), at both time
points (first time and second time) all correlations between RMI results
and the other tools were significant (r = 0.49, all p < 0.0001). The effect
size was 0.89 and the difference in RMI scores across the testing period
was statistically significant (sign test: z = 7.1, p < 0.0001). The
repeatability coefficient was 0.95 at first time and at second time was
0.93, and the scalability coefficients were both 0.67, internal
consistency, construct validity, and responsiveness of the RMI have all
been verified by psychometric testing. There are, however, a couple of
minor issues to be aware of: first, an adverse effect of RMI in patients
admitted to subacute rehabilitation after a stroke and second, the item of
"bathing" that appears to be susceptible to cultural and environmental
circumstances. Additionally, the scaling criteria were met by RMI,
however, the item hierarchy does not coincide with the one that was
initially intended. The RMI should not be considered as a scale that is
arranged in a hierarchical ranked scale but rather as a summed index that

possesses ordinal characteristics. (Franchignoni et al., 2003).
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RMI into Brazilian language:

In 2010, The Rivermead Mobility Index (RMI) assessment
tool was cross-culturally adapted and validated for use with 95
stroke patients (male n = 56 and females n =39).in the Brazilian
cultural setting and in Brazilian Portuguese by the Brazilian
version. Independent bilingual translators translated the RMI into
Portuguese and back into English while maintaining the
psychometric properties of the original scale. A test and a retest
were conducted after the creation of the final version, separated
by a week. The results were excellent in terms of sensibility
values, specificity values, and reliability. Cronbach’s alpha was
high reliability (0 to 1.000), the Internal consistency score was
high (0.963 - 0,999) (p<0.001). As a conclusion of their study,
researchers have reached the conclusion that the RMI-BR, which
is the Brazilian translation of the RMI, is a valid, accurate, and
sensitive tool for the evaluation of stroke patients in Brazil. (Pavan
etal., 2010).
RMI into German Language:
(Schindl et al., 2000) recruited 197 patients with stroke in acute phase
(n= 46) and chronic phase (n=151), the results were strong interrater
reliability and significant (r=0.98, P<0.0001) for both group and the
construct validity were good and significant correlation between RMI-G
and the 10-m walk time in acute phase and good correlation between
RMI-G and Functional Independence Measure (motor-FIM) in chronic
phase, all participants assessed at admission and five week later. The
German version of the RMI seems to have good psychometric properties
for assessing people' levels of mobility impairment following acute and

chronic stroke, according to the findings of the researchers.
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RMI into Danish language:

A Danish version of RMI by (John Wiley & Sons ., 2013) recruited
40 outpatient with Multiple sclerosis. The results of Danish version
showed high reliability Coefficient alpha (0.91) and construct validity
was (>0.7) strong correlation with Barthel Index (Bl) and Expanded
Disability Status Scale (EDSS), but there was (0.2-0.5) a weak
correlation with number of falls.

RMI into Dutch language:

By (Roorda et al., 2008) the RMI was finished for stroke patients
who were Dutch (n = 200) and English (n = 420). The combined Dutch-
English data set (coefficient H = 0.91), the Dutch data set (coefficient H
= 0.93), and the English data set (coefficient H = 0.89) all had
outstanding uni-dimensionality and monotone homogeneity model fits.
There was no discernible difference in item functionality between the
Dutch and the English RMIs. The Dutch RMI's intra-test reliability was
outstanding (coefficient = 0.97). The Dutch RMI and Dutch Barthel
Index showed a good association in a subset of patients (n = 91)
(Spearman's correlation coefficient: 0.84). The Dutch RMI has strong
intra-test reliability and construct validity and enables reliable
international Dutch-English comparisons (Roorda et al., 2008). Another
study looked closely at the Modified Rivermaid Mobility Index’s inter-
rater reliability, validity, and responsiveness. To research validity &
responsiveness, patients who met the inclusion criteria were evaluated
using RMI, MRMI, & STREAM on three separate times, i.e., on the 15",
30", & 90" day. Three measures were evaluated by two physical
therapists who were blind to each other's results in order to explore
interrater reliability. They discovered that the three mobility measures
were quite effective at spotting alterations that occurred before 90 days
had passed from the stroke's start (14 to 30 days, SRM
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BORDER="0">1.14; 30 to 90 days, SRM0.83;) The medians of the
weighted statistics for each RMI, MRMI, and STREAM item were 0.81
(0.37 t0 0.94), 0.83 (0.47 to 0.9), and 0.89 (0.55 to 0.89), respectively,
demonstrating generally satisfactory interrater agreement on the item
level. In comparison to RMI, it can be said that MRMI is a genuine,
trustworthy, and sensitive metric (Ganvir S. e., 2011) (Ganvir, 2008).The
ability to walk independently one month following a stroke may be
predicted by MRMI on day three of admission (Shum et al., 2014). Face
content validity was verified in subsequent tests using 42
physiotherapists present at a symposium on stroke care and a consensus
exercise. Two raters were chosen at random from a group of eight
physiotherapists to evaluate 30 patients in two settings: an elderly care
facility and a stroke rehabilitation center, every one of the patients was
hospitalized, and they had all suffered a stroke during the previous month
and a half. This allowed the researchers to assess both inter-rater and
test-retest reliability. A total of sixteen patients with acute stroke had
their response measured by comparing their results upon admission and
after being discharged. The results showed that the modified RMI is
sensitive to changes (effect size = 1.15), stable when evaluated twice
(paired t-test = 0.732; p = 0.47), the reliability was high (ICC= 0.98,
p<0.001), and the internal consistency was great (Cronbach's alpha =
0.93). These findings demonstrate that different raters, regardless of
expertise, can produce comparable outcomes when utilizing the
Modified RMI to evaluate patients with acute stroke. However, the
overall difference must be greater than 4.5 points (degree of
measurement error at 95% confidence level) (Lennon et al., 2000).
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METHODOLOGY
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3.1 Study design and participant characteristics

Formal permission to translate and culturally adapt the Rivermead
Mobility Index was obtained from original developer the Professor Deric
Wade in February 2022 and the formal permission was obtained from
the original developer of pervious translated Arabic version of berg
balance scale (BBS) to examine construct validity of the RMI
questionnaire new Arabic version (RMI-Arb).

The present study is a cross cultural investigation of the adaptations
necessary to validate into an Arabic version of the Rivermead Mobility
Index (RMI-Arb) that had been previously applied to the English
version, for utilize individuals with stroke and among the health
providers in the kingdom of Saudi Arabia. The RMI questionnaire was
translated in accordance with Beaton recommendations (Beaton et al.,
2000).These recommendations include forward translation, backward
translation, synthesis, expert committee analysis to create a draft

version, and preliminary pilot testing (Beaton et al., 2000).

3.2 Instruments:

Description of Rivermead Mobility Index:

The primary instrument used in the study was Rivermead
Mobility Index (RMI), the RMI quantifies the mobility function using
15 items covers a range of activities from turning over in bed to
running; 14 of these items are scored through the patient's self-report
(1 for a "Yes" answer and O for a "No" answer). Item 5, standing
without support for 10 seconds, was the only directly observed item,
the examiner asked each item and observed whether item 5 was
carried out or not. Total scores were determined by summing the

points for all items, with higher scores indicating better mobility
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performance and a score of "0" indicates inability to carry out any of
the activities on the measure.
Berg Balance Scale Arabic version (BBS-Arb):
The BBS was published and created by berg in 1989 to measure older
persons' balance quantitatively and appears to be a valid measure and
has acceptable reliability, BBS is a 14-item scale that statistically
assesses balance and fall risk in older community-dwelling
individuals using direct performance evaluation (Berg et al., 1989).
Berg Balance Scale Arabic version was created in 2015 and BBS-
Arb version shows high validity and reliability with elderly
assessment (Alia et al., 2015).
3.3 Study setting:

The study was conducted in Rehabilitation Hospitals in King
Fahad Medical City and Sultan Bin Abdulaziz Humanitarian City
which had specific physiotherapy center for the neurology patients
for a period of 6 months (from May/2022 to October/2022).

3.4 Study participants:

This study recruited a sample a sample size of 150
participants with stroke based on guidelines for the respondent-to-item
ratio ranged from 10:1 (150 respondents for a 15-item questionnaire)
(Tsang et al., 2017). All patients clinically diagnosed with Stroke

confirmed based on CT scan or MRI.

3.5 Inclusion Criteria: Participants ranged in age from 42 to 84 and both
of gender, had hemiplegia due to a stroke that was either acute or sub-
acute (occurred within the preceding 6 months) and they undergo
physical therapy sessions , were aware, could read and understand

Arabic language.



3.6 Exclusion Criteria: We were excluded participants with major CNS-
affected pathologies other than stroke such as traumatic brain injury
and traumatic spinal cord injury, cognitive deficit, and visual

problems.

3.7 Data Collections Methods:

Participants with stroke were recruited from Rehabilitation Center, those
who underwent physiotherapy sessions and informed consent was obtained
from all participants before participation, first we collected the demographic
data (Gender, Age, affected hemiplegia, duration of condition (in months),
and Mini-Mental State Exam (MMSE) was performed to test the cognitive
function. After that participants were filled out the translated RMI
questionnaire new Arabic version and pervious translated Arabic version of
berg balance scale (BBS), The Arabic version of the BBS have been found
to be valid and reliable (Alia et al., 2015). Participants who had regular
follow-up they asked to re-fill the RMI questionnaire again after one week.
Moreover, From the 150 participants, 140 were agreed again after one week
to fill out the newly translated RMI-Arb questioner. The participation time

for first time was15-20 minutes and the second time were 5-10 minutes.

3.8 Procedure:

Cross cultural adaptation:

The process of translation and cross-cultural adaptation of
Rivermead Mobility Index (RMI) in the current study was according
to guidelines of cross-cultural adaptation recommended (Beaton et
al., 2000), which contained the following stages. (1) Forward
translation, the original RMI version was translated into Arabic and
this translation carried out by two bilingual translators whose native
language is Arabic and are fluent in English. One of the translators
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(First Translator T1) was a physiotherapist who specialized in
medicine, and the other (Second Translator T2) was an English
instructor. (2) Synthesis: following the completion of the two
translator's translations, the convened to discus and create on a single
final Arabic translation of RMI questionnaire that was (T12).(3)
Backward translation; this time, two bilingual English and Arabic
professionals, one of whom was a physiotherapist and the other an
English teacher, performed the back-translations (BT1 and BT2) from
Arabic to English, by returns the questionnaire to its original
language, this is a validation procedure to ensure that the translated
version contains the same item content as the original version. (4) A
committee of experts was established to review the questionnaire.
The expert group made changes to the pre-final Arabic version after
comparing the two translated versions—from English to Arabic and
from Arabic to English—with the original text. (5) Before being
administered to the study's actual participants, the revised, final
Arabic RMI questionnaire underwent pre-testing (piloting), (6)
finally validation was done.

Ethical consideration:

The central Institutional Review Board from King Fahad Medical
City (NO: H-01-R-012) and Sultan Abdualaziz Humanitarian City
(71/MSc/2022) gave its approval to the protocol. The study samples
were selected according to inclusion and exclusion criteria. An
informed consent form was given to the participants to sign, who
were then given a thorough explanation of all the test stages before
the RMI test was conducted on each subject and measurements were
taken. In our investigation, there were no possible dangers for
participants. Participants are free to stop answering questions at any

moment and without giving a reason.
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3.9 Data analysis:

The Measurable Bundle for the Social Sciences (SPSS) program
form 24 was used to analysis the data (SPSS 24, IBM, Armonk, NY,
joined together States of America). Mean + Standard deviation (SD)
and frequencies, were used to separately total the attributes and
perceptions of quantitative variables and subjective variables'
characteristics. The scores from the instrument were examined for
normality of distribution using the two nonparametric tests that are
one sample Kolmogorov-Smirnov test and the Shapiro-Wilk test.
Internal Consistency for RMI-Arb was examined using the
Cronbach's alpha. Cronbach's alpha (CA) is a measure of internal
consistency and CA values normally range between 0 and 1 (0
represent no internal consistency) and (1 represent to perfect
internal consistency). Test-retest reliability of RMI-Arb was
calculated using intraclass correlational coefficients (ICCs) and 95
percent confidence intervals (Cls). ICCs under 0.40 were deemed
low, between 0.40 and 0.70 were deemed moderate, between 0.70
and 0.90 were deemed significant, and values above 0.9 were
deemed remarkable. Spearman's coefficient correlation test was
used for to analysis between nonparametric data, The validity score
for the same construct should be more than >0.7. The validity is still
regarded as acceptable or suitable even if the spearman score is
between 0.4 and 0.7. SEM (Standard errors of measurements) was
used to identify the test agreement, which was then categorized into
four categories: very excellent (>5%), good (5%-10%), dubious
(10%-20%), and negative (>20%) (Ostelo et al., 2004).The
statistical significance level was set at 0.05 (with p < 0.05 serving
as the cutoff) (Terwee et al., 2007).
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Results:

A total of 161 patients with stroke of less than six months (male
and female) were invited to participate in this study. Of these
patients ,6 patients did not respond, 4 patients with cognitive deficit
and one patient had visual problem. the remaining 150 patients met
the inclusion criteria. All of them from Rehabilitation Centers of two
major Hospital in Riyadh. The data concerning the patients’ age,
gender, side of lesion, type of stroke and duration of stoke have been
collected at the start of the study. 150 participants completed both
Arabic versions of RMI-Arb and BBS-Arb at baseline, while 140
participants complete the RMI-Arb questionnaire again after one
week to evaluate the test- retest reliability.

The data that was recorded from the patients who participated in the
study and who successfully completed the procedure has been
collected, statistically analyzed, and is provided under the following

topics.

Results of Participant's demographic data.

Result of Internal Consistency of the RMI-Arb.
Result of Test-retest Reliability of the RMI-Arb.
Result of Construct Validity of the RMI-Arb.
Result of Floor and Ceiling effects of the RMI-Arb.
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Figure 1: Flow Chart of Patient Enrollment

4.1 Participant's demographic data:

As noticed from Table 1, Figures 1, 2 and 3 demonstrate the
demographic characteristics of the participants. The RMI-Arbbb
was administered to a population of 150 subjects. Their Mean *
Std of age was (59.32+ 9.45). Gender distribution within study
sample revealed that, there were 49 females (32.7%) and 101 males
(67.3%). Side of stroke showed that; there were 69 patients (46%)
had right side stroke, while the other 81 patients (54%) had left side

stroke. The type of stroke revealed that there were 23 patient of
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hemorrhage stroke type while 127 patients were of ischemic stroke
type. The mean duration for stroke was (3.3 £ 1.82 months), with

maximum value of 6 months and minimum values of one month.

Table 1: The demographic characteristics of the Participants:

Age (Mean & SD) 59.32+ 9.45

Gender n (%o)
Male 101 (67%)
Female 49 (33%)

Side of stroke n (%o)
Right side 69 (46%)
Left side 81 (54%)

Types of stroke n (%o)
Hemorrhage 23(15%)
Ischemia 127 (85%)

Duration of stroke (in month) 3.3£1.8247
(Mean & SD)

Table 2: Participants mean and median of RMI-A and BBS-A:

The Mean = Std for RMI-A was 6.491+ 4.587 and their berg balance
scale (BBS) was 20.214+18.4165.

RMI-A 6.491+ 4.587 (Mean £SD)
Berg balance Scale (BBS) 20.5+20.41 (Median £IQR)

35



Figure 2: Distribution of male and female
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Figure 3: Distribution according to side of the stroke.
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Figure 4: Distribution according to type of the stroke.
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4.2 Reliability

Test-Retest reliability

The test-retest reliability was evaluated from 140 patients who
completed the newly questioner RMI-Arb after one week from first
assessment and was found to be excellent.

Test-retest reliability for RMI was measured using the ICC, the value of
an ICC between 0 and 1, The intraclass correlation coefficient (ICC)
values for the 15 parameters were ranging between 0.7926 and
0.98390. For the total was (ICC= 0.996, P=0.001) which indicate
excellent test- retest reliability. 1CC, Cl 95%, SEM, MSe, MSb values
related to test-rest reliability are presented. Table 3 demonstrated the
intraclass correlation coefficient (ICC) for test-retest agreement of the
RMI-Arab version.

Table 3: Intraclass correlation coefficient (ICC) for test-retest

agreement:
MSe MShb ICC Cl 95% SEM
Parameter 1 0.016117 0.136264  0.8817  0.911-0.799  0.0808
Parameter 2 0.005102 0.316905  0.98390 0.99-0.899 0.0585
Parameter 3  0.005051 0.27551 0.98166  0.99-0.887 0.09165
Parameter 4 0.01958 0.41414 0.9527 0.98-0.891 0.0654
Parameter 5 0.0050  0.4898 0.931 0.957-0.854  0.06189
Parameter 6 0.01958  0.46196 0.9576  0.98-0.891 0.0959
Parameter 7 0.0099  0.4515 0.978 0.998-0.899  0.0952
Parameter 8 0.0287  0.35075 0.918 0.944-0.821  0.0738
Parameter 9 0.0040  0.4065 0.990 0.99-0.912 0.05608
Parameter 10 0.0193  0.4001 0.99517 0.99-0.912 0.06636
Parameter 11 0.0184  0.452 0.9592 0.98-0.891 0.07384

37



Parameter 12 0.0234 0.332 0.9285

Parameter 13 0.0261  0.2917 0.9105
Parameter 14 0.0262 0.2875 0.908
Parameter 15 0.02080 0.1003 0.7926
Total 0.115517 36.8511 0.996

0.977-0.800
0.944-0.821
0.945-0.876
0.877-0.700
0.99-0.912

0.07380
0.05608
0.0730
0.0633
0.7211

MSe: Mean square errors ; MSb :Mean square value; ICC: intraclass correlation coefficient;
ClI: Confidence interval; SEM: standard error of measurement.

4.3 Internal consistency:

The internal consistency of the RMI-Arb analyzed by the

Cronbach’s a test and the value of Cronbach’s o was (a=.95), that

showed the test had excellent internal consistency. The

Cronbach’s a tell about internal consistency ranges from 0-1.

Table 3: demonstrated the internal consistency of the RMI Arabic

version.

Table 3: Internal consistency:

a=0.95

4.4 Construct Validity:

To examine the construct validity of the RMI-Arb, A Spearman'’s

rank-order correlation coefficient test was used. The total score of

RMI-Arb and BBS-Arb found to be positive and strong
correlation (rho = 0.8866) (p< 0.001). Table 5 demonstrate the

RMI-A construct validity.
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Table 5: Spearman rank coefficient for validity:

Spearman’s RMI-  Correlation +0.8866
rho A Coefficient
Sig. (2-tailed) P<0.001

N 150

Figure 4: Linear regression correlation between BBS and RMI-A:

20+

80

X line represent the BBS values, whereas Y line represent RMI —A values.

4.5 Floor and ceiling: There was no ceiling effect and floor for the
RMI-Arb total score because no participants reached the highest score.
Also, no flooring effect was found since the percentage of participants
who scored the lowest score for RMI-Arb did not exceeded 15% of all
participants.

Table 6: Floor and ceiling effects.

Total <9 <6
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5. DISCUSSION

Initially, there were few straightforward outcome measures that
focused on mobility impairment and allowed therapists or
researchers to evaluate therapeutic success. Therefore, the RMI
was developed as a quick and straightforward method of
evaluating a patient's mobility function in a clinical environment
with neurologically impaired individuals seen in any clinical
setting (hospital or home), with the goal of assessing disability.
We refer to the RMI as a development of that assessment
because it contains nine items from the Rivermead Motor
Assessment Gross Function (RMA-GF) subscale, as well as
guestions that cover a broader range. International articles have
discussed the application of the RMI to assess mobility (Green et
al., 2001) (Forlander et al., 1999). Additionally, it's being
adapted and translated into other languages so researchers from
different countries may compare their study results.
(Franchignoni et al., 2003). The literature recommended ,its use
should increase in order to assess mobility in both clinical
settings and academic (Rossier et al., 2001) (Bohannon et al.,
1995). Therefore, a comprehensive statistical evaluation of the
criteria and characteristics of the measure was necessary to
confirm whether the RMI maintains the psychometric
properties. The objective of this study was to translate the
Rivermead Mobility Index into Arabic language, culturally adapt
the RMI-Arb version in Saudi Arabia, evaluate the validity and
reliability of the questionnaire and determine whether the

psychometric qualities of the RMI-Arb are genuine.

One hundred-fifty participants were included in the population to
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whom the RMI-A was given. Their average age was 59.32 years,
standard deviation was + 9.45 years, 101 (67.3%) of them were
men, 81 (54%) of the subjects had left-sided stroke, 127 (84 %)
of the patients had ischemic strokes, and the average number of

months since the stroke was diagnosed was 3.3 + 1.82 months.

150 CVA patients who were attending Saudi Arabian
rehabilitation facilities were studied using the RMI in Arabic. In
contrast, the Italian version examined 73 stroke inpatients, the
Turkish version evaluated 112 elderly people, the Brazilian
version evaluated 95 stroke inpatients, Danish version examined
40 outpatients with multiple sclerosis (MS), 197 stroke patients in
German version and the Dutch version examined 200 stroke
patients.
The result of RMI-Arb test-retest reliability was excellent. The total
intraclass correlation coefficient (ICC) score for test-retest reliability
was (0.996) which was similar to test-retest reliability for RMI
original version which reliability calculated using Bland and Altman
Technique was excellent (Collen et al., 1991). Previous studies support
the present study by found the similar value of test- retest reliability,
RMI-Italian version used rank biserial correlation coefficients that was r
=0.92 (Franchignoni et al., 2003),RMI-Brazilian version was high
reliability (between 0.963 and 0.999 ,p<0.001), Danish version was (0.93)
(Roorda et al., 2008) (Pavan et al., 2010) , and German (r=0.98). The
results for the Turkish version showed high test-retest reliability
coefficient (r=0.98) and KR-20 reliability (r=0.91) (p0.001) values
(AKIN et al., 2007). RMI versions'indicating high reliability between
the test-retests. Such levels of reliability are similar to those found by
Franchignoni et al. (Franchignoni et al., 2003) and Rooda et al (Roorda et
al., 2008). , who found in their work on the validation of the RMI into
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Italian and Dutch a Cronbach Alpha coefficient of 0.93 and 0.97
respectively, an indication of excellent reliability. All the sub items of
the RMI-A demonstrated that the values for ICC ford RMI-A
items were (ICC>0.70) which was acceptable to be used for
population measurements. Moreover, the ICC values for total test-
rest reliability of the RMI- A were more than (ICC>0.90) which

indicate high acceptable values for individuals use.

The result of Internal consistency of the RMI test in the current
study was identified by coefficient alpha (Cronbach's alpha)
which totally was (o« = 0.95) which means that the internal
consistency of RMI-Arb is highly significant (all the items are
perfectly correlated with one another). While the values
suggested high internal consistency as compared to Dutch
version which was assessed with coefficient p (p=0.97) .
Furthermore, the Cronbach's alpha coefficient was 0.999
(p<0.001) in Brazilian version and Cronbach's alpha coefficient
0.92in Italian version which indicated to excellent internal
consistency, in Turkish version, the internal consistency
examines by KR-20 reliability coefficient which was (r=0.91) (p
<0.001) values. Construct validity was examined using
Spearman's coefficient correlation between scores of RMI-Arb
and BBS-Arb, which interpreted as flows: the correlation
coefficients of 0.1 should be considered as small correlation, 0.3
as moderate correlation, and 0.5 as large correlation. (Tsang et
al., 2017).The Spearman correlation between the RMI-Arb and
the BBS-Arb was found to be (rho = 0.8866) (p< 0.001),
showing that the RMI-A has positive and strong construct
validity. This result was similar with previous findings in RMI

original English version (Collen et al., 1991) study used the Ber
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Balance Scale to measure the RMI's validity, it revealed that the
RMI and the Berg Balance Scale have excellent correlation (r =
0.67). Similarly, the Italian, German, Danish, Brazilian and
Turkish versions' construct validity was examined and reported
excellent correlation between the RMI and the Barthel index,
Berg Balance Scale, 6-minte Walk Test, Functional

Independence Measure (FIM), Trunk Control Test and Brief
Disability Questionnaire-BDQ. Additionally, (Hsieh et al., 2000)

this study assessed validity and responsiveness of the Rivermead
Mobility Index in stroke inpatients, and they were found the
spearman correlation between the RMI, and the BBS was high
correlation (Spearman r = 0.77, p < 0.001).

In the present study, our option was to validate the RMI-A just for
stroke patients, given that the majority of international studies found
recommended and use RMI for such patients including the
validations into other languages (Franchignoni et al., 2003), studies
are still needed to verify that the RMI's characteristics maintain with
patients of various illnesses that present a loss of mobility , despite
the fact that other researchers have suggested it might be useful for
such disorders. Rossier and Wade's study excluded chronic stroke
patients, but we think the RMI-A might be used with this population
as well. According to (Rossier et al., 2001),the RMI may not
accurately describe patients' mobility in the early stages of stroke
disorders, particularly those with severe impairments. In a study
involving 308 patients, Antonucci (Antonucci et al., 2002) concluded
that the RMI is a trustworthy and sensitive tool for the evaluation of
stroke patients during hospitalization as well as for treatment before
and after in rehabilitation programs. Limitations: In this research,

first limitation was we not examined the responsiveness property of
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RMI-Arb. Another limitation was that the inter raters' reliability of
the measures was not examined. Recommendations: The Arabic
version of RMI can be recommended to use for Arabic language
speakers' health professionals andscientific researchers. Future
studies should examine the responsiveness property of RMI-Arb to
evaluate ability of instrument to detect mobility function changes
over time during post stroke rehabilitation and can be conducted to
explore better quantitative methods using RMI in terms of evaluating

mobility rehabilitation in CVA patients.

6. Conclusion

In conclusion, the RMI-Arb demonstrated the similar properties
for the original English, German, Italian, Brazilian and Turkish RMI.
The results of our study supported the RMI-Arb reliability and
validity. Therefore, it is recommended that the RMI- Arb can be
used to assess the mobility disability due to acute cerebrovascular
accidents. These findings of the result provide valuable information
which would be useful for the Arabic-language speaker’s population
both among the health providers, scientific researchers, and the

patient’s population.
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Apendice-6 RMI original version

The Rivermead Mobility Index

Name:

Day

Month

Year
Topic and Question:

Turning over in bed: Do you turn over from your back to
your side without help?

Lying to sitting: From lying in bed, do you get up to sit
on the edge of the bed on your own?

Sitting balance: Do you sit on the edge of the bed
without holding on for 10 seconds?

Sitting to standing: Do you stand up from any chairin
less than 15 seconds and stand there for 15 seconds,
using hands and/or an aid if necessary?

Standing unsupported: (Ask to stand) Observe standing
for 10 seconds without any aid

Transfer: Do you manage to move from bed to chair and
back without any help?

Walking inside: (with an aid if necessary): Do you walk
10 meters, with an aid if necessary, but with no standby
help?

Stairs: Do you manage a flight of stairs without help?

Walking outside: (even ground): Do you walk around
outside, on pavements, without help?

Walking inside: (with no aid): Do you walk 10 meters
inside, with no caliper, splint, or other aid (including
furniture or walls) without help?

Picking up off floor: Do you manage to walk five meters,
pick something up from the floor, and then walk back
without help?

Walking outside: (uneven ground): Do you walk over
uneven ground (grass, gravel, snow, ice etc) without
help?

Bathing: Do you get into/out of a bath or shower and to
wash yourself unsupervised and without help?

Up and down four steps: Do you manage to go up and
down four steps with no rail, but using an aid if
necessary?

Running: Do you run 10 meters without limping in four
seconds (fast walk, not limping, is acceptable)?

Total

Downloaded from www.rehabmeasures.org
The Rivermead Mobility Index is provided courtesy of Dr. Derick Wade and the Oxford Centre
for Enablement.
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Translation and cultural adaptation

Original RMI items

Synthesized items

Turning over in bed: Do you turn over
from your back to your side without
help?

el 53 clia L) o gl g

Lying to sitting: From lying in bed, do
you get up to sit on the edge of the

bed on your own?
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Sitting balance: Do you sit on the
edge of the bed without holding on

for 10 seconds?
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Sitting to standing: Do you stand up
from any chair in less than 15
seconds and stand there for 15
seconds, using hands and/or an aid if

necessary?
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Standing unsupported: (Ask to
stand) Observe standing for 10
seconds without any aid

wadidll e callal) 1asd 093 Cighgll
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Transfer: Do you manage to move
from bed to chair and back without

any help?
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Walking inside: (with an aid if
necessary): Do you walk 10 meters,
with an aid, if necessary, but with no

standby help?
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Stairs: Do you manage a flight of

stairs without help?

foaclise () 93 aludl Sl ja (g0

Walking outside: (even ground): Do
you walk around outside on
pavements, without help?
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O LﬁmJY\ L.?‘g ‘CJI;‘L‘ d_}i‘j (_J\
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Walking inside: (with no aid): Do you
walk 10 meters inside, with no caliper,
splint, or other aid (including furniture

or walls) without help?
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Picking up off floor: Do you manage to
walk five meters, pick something up
from the floor, and then walk back

without help?
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Walking outside: (uneven ground): Do
you walk over uneven ground (grass,

gravel, snow, ice etc) without help?
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Bathing: Do you get into/out of a bath
or shower and to wash yourself

unsupervised and without help?

L}ch)ﬂ\}d)&ﬂ\@bhﬂ& :eLAAluN‘
Soaclsa ) il

Up and down four steps: Do you
manage to go up and down four steps
with no rail, but using an aid if

necessary?
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Running: Do you run 10 meters
without limping in four seconds (fast

walk, not limping, is acceptable)?
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