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ABSTRACT

األهداف: البحث عن أدوات تقييم جديدة لتوازن اجللوس لدى املرضى 
التوصية  أجل  من  عصبية  وعضلية  عصبية  أمراض  من  يعانون  الذين 
العربية  اململكة  في  محليا  التأهيل  إعادة  ممارسات  في  باستخدامها 

السعودية ودوليا.

 Web و PubMed :املنهجية: مت استخدام أربع قواعد بيانات هي
معايير   .Cochrane و   Ovid Medline و   of Science
اإلدراج في املراجعة التي استخدمت هي املقاالت البحثية التي نشرت 
خالل الفترة بني السنوات 2009-2019 وكانت كما يلي: يستطيع 
التدخل؛  وليس  التقييم  املشي؛  أو  الوقوف  يستطيع  ال  ولكن  اجللوس 
منشورة باللغة اإلجنليزية؛ دراسات للبالغني فقط. أما معايير االستبعاد 
فكانت كما يلي: أي تقييم يقيس قدرة الوقوف/املشي أو يحتوي على 

عناصر لذلك؛ الدراسات التي تشمل األطفال أو املراهقني أو كليهما.

النتائج: وجدنا أن هناك عشرة مقاالت بحثية تلبي معاييرنا وشملت 
)السكتة  رئيسية  عصبية  حاالت   3 إلى  قسمت  وقد  مريضا   464
 .)»MS« والتصلب املتعدد SCI الدماغية، وإصابات احلبل الشوكي
يتم  واعدة  إمكانات  اجللوس(  وظيفة  )اختبار  واحد  تقييم  أظهر  وقد 
املتعدد،  والتصلب  الدماغية  السكتة  حاالت  من  كل  في  استخدامها 
وكانت مؤشرات كرونباخ ألفا ، 0.91 و 0.98 مما يشير إلى أن االتساق 
الداخلي مرتفع. وقد مت استخدامه مع مرضى إصابات النخاع الشوكي، 
في  إلدراجها  الدراسة  لهذه  للوصول  إمكانية  هناك  يكن  لم  ولكن 

املراجعة احلالية. 

القيام  مت  ملا  وتوسع  امتداد  إلى  املنهجية  املراجعة  هذه  تشير  اخلالصة: 
به من خالل املراجعات املنهجية السابقة للحاالت العصبية. ويبدو أن 
اختبار وظيفة اجللوس هو التقييم األكثر تكراًرا في هذه املراجعة وذلك 
املتعدد،  والتصلب  الدماغية،  )السكتة  متعددة  عصبية  حاالت  في 
وإصابات احلبل الشوكي( والذي اتضح أنه يتسم مبعامل اتساق داخلي 
املراجعة عدم  فقد أظهرت هذه  املتوفرة. ومع ذلك  البيانات  عالي وفق 
أو  الدماغ  في  إصابة  من  يعانون  الذين  لألفراد  بالنسبة  مقاييس  وجود 
مع  للتعامل  الدراسات  من  مبزيد  بالقيام  يوصى  العضالت.  ضمور 
مثل هذه املجموعات من املرضى من أجل توسيع اخليارات التي ميكن 

للمعاجلني استخدامها في مجال التأهيل.

Objectives: To find out new assessment tools 
for sitting, in patients with neurological and 
neuromuscular conditions, to be recommended for 
rehabilitation practice locally in Saudi Arabia and 
internationally. 

Systematic Review

Methods: Four databases were used: PubMed, Web 
of Science, Ovid Medline, and Cochrane. Inclusion 
criteria were articles published between the years 
2009–2019; sitting, not standing or walking; 
assessment not intervention; published in English 
and studies on adults only. Exclusion criteria were 
any assessment that measures the standing/walking 
ability or has items for that, and studies that include 
pediatric or adolescent or both.

Results: Ten articles met our criteria including 
464 patients and divided into 3 main neurological 
conditions (stroke, SCI, and MS). One assessment 
(Function in Sitting Test) showed promising 
potential being implemented with both stroke and 
multiple sclerosis, Cronbach’s alpha, α were 0.91 
and 0.98 indicating high internal consistency. It 
was used with SCI patients, however, no access 
was available to include this study in this review.  

Conclusion: This review indicates an extension of 
what was carried out by previous systematic reviews 
with neurological conditions. It seems that Function 
in Sitting Test is the most frequent assessment in 
this review with multiple neurological conditions 
(stroke, MS and SCI) with high internal consistency 
and high quality studies according to available data. 
However, this review showed that there is an absence 
of evidence for individuals with brain injury. Further 
work needs to be carried out to address such groups of 
patients to extend the choices that clinicians can use 
in rehabilitation sittings. 
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Setting balance is one of the most important factors 
in activities of daily living (ADL) performance; 

it allows patients to engage safely and effectively in 
selected tasks. Sitting components are varied in the 
literature between assessing the trunk control as a 
system that contributes to sitting and addressing 
the actual sitting attribute via objective measures of 
functional tasks. One systematic review highlighted 
this for neurological conditions e.g., (stroke, Parkinson 
disease and multiple scleroses).1 Another one discussed 
this for spinal cord injury conditions.2 Both found a 
total of 31 instruments, with no clear conclusion 
about an instrument that can be used with the various 
neurological conditions that address sitting only. 
Thus, our review is aiming to see if there are any new 
tools after previous published systematic reviews1 
and2 for various neurological conditions and whether 
the neuromuscular condition has any assessments 
that capture sitting as a body function and structure 
impairment resulting from health condition according 
to the international classification of functioning model 
ICF.3 Primary investigator (WA) used to work in a 
rehabilitation sitting when this review was started and 
search term was run for the first time in September 2018. 
Therefore, finding new assessment tools for sitting, in 
patients with neurological or neuromuscular conditions 
was important for the practice. Furthermore, the result 
of this review would be an update recommendation, for 
colleagues who work in mixed in or outpatient units 
in rehabilitation practice. With various neurological 
conditions locally and internationally.

Methods. Eligibility criteria. Data were collected 
depending on the following inclusion criteria; population 
are adult with neurological impairment (stroke, 
TBI, SCI, MS, ALS, CP and N-TBI). Interventions 
included are assessment of sitting balance (objective 
and subjective). No comparison group has been chosen. 
Outcomes are psychometrics properties. Our review 
focuses on English language only (Table 1). Articles 
should be published between 2009–2019. Exclusion 
criteria are any assessment that measures the standing/
walking ability or has items for that, and studies that 
include pediatric or adolescent or both. Pediatric or 
adolescent population have been excluded due to the 
primary investigator’s experience (WA), which was with 
adult only with different neurological conditions.  

Information sources. Studies included in this review 
were identified through 4 databases; PubMed, Web of 
Science, Ovid Medline and Cochrane. Other sources 
have been screened in order to find eligible studies. Our 
review focuses on English language only.  

Search. We used the following keywords in order to find 
eligible studies: Adult with neurological impairment or 
stroke or spinal cord injury or SCI or multiple sclerosis 
or MS or traumatic brain injury or TBI or brain injury 
or BI or non-traumatic brain injury or N-TBI or 
Parkinson disease or brain tumours or central nervous 
system infection or cerebellar disease or Malformations 
and Developmental Anomalies or Neurodegenerative 
disease or Encephalopathies or Peripheral Neuropathies 
or myopathies or Neuromuscular Disorders and  
Assessment of sitting balance or evaluation of sitting 
balance or setting balance scale or measurement of 
sitting balance or dynamic sitting balance or static 
setting balance and Validity or reliability. The first 
run was on 28/9/2018 with a total of 977 articles and 
42 duplicates. This was followed by another run on 
13/9/2019 with 197 studies in total with no duplicates.

Study selection. For abstract screening stage, one 
reviewer (WA) screened all studies after removing 
duplicates. Another reviewer (HA) screened 5% of 
studies. Any disagreement was solved by discussion. 
Full text screening stage has been made independently 
by both reviewers until an agreement on study selection 
has been made. 

Data collection process. After looking at examples of 
data extraction forms, we designed our form to be fitted 
with the review aim. One reviewer (WA) extracted the 
data and another reviewer (HA) checked the process. 

Data items. Data was extracted on the following 
elements: condition, assessment, number of participants 
and validity and reliability elements (Cronbach 
alpha and Kappa if reported) and quality of evidence 
percentage. 

Risk of bias in individual studies. Two reviewers 
(WA and HA) independently assessed the risk of bias. 
We used the quality assessment tool for reviewing 
studies with diverse designs (QATSDD).4 It is a tool that 
assesses studies of quantitative and qualitative design, 
using 16 criteria with 14 of the 16 for quantitative 
and qualitative and 2 for mixed-method studies. Each 
criterion has a 0-3 scale with 0 being not mentioned at 
all and 3 being complete illustration. An independent 
percentage has been calculated. The average percentage 
has been calculated and confirmed as the QATSDD 
percentage on quality of evidence. Any disagreement 
was solved until consensus has been reached.

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company. 
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Results. Study selection. At first, we found 1175 
records, then 1104 records were excluded, exclusion 
reasons were according to the inclusion and exclusion 
criteria set in the methodology section. Initially, 38 
articles were eligible for full-text screening and among 
those, 28 were excluded as well according to the following 
reasons: 13 with no access, 6 had components other 
than sitting, such as walking or standing, 3 participants’ 
age, 2 inclusion of normal subjects, 4 assess sensory 
deficit rather than sitting components. Eventually, 10 
out of the 38 were included in our review including 
464 patients (Figure 1). Percentage of agreement was, 
abstract screening stage 82%, full-text screening 90% 
and any disagreement was resolved with discussion.

Summary of included studies. Six assessments have 
been found for spinal cord injury patients divided as 
the following; Motor Assessment Scale (MAS), item 
3 ‘balanced sitting’ and Sitting balance score SBS,5 
Brazilian version in Portuguese of the Thoracic-
Lumbar Control Scale,6 Clinical trunk control test,7 
Hand-Held Dynamometry in Individuals with Spinal 
Cord Injury,8 Dynamic sitting balance tests: Limits 
of stability. Dynamic sitting balance tests: sequential 
weight shifting9 and Sitting balance measure.10 Also, 
3 assessments have been found for stroke patients; 
The Italian version of the Trunk Impairment Scale,11 
Trunk Impairment Scale Norwegian version modified 
TIS-NV12 and Function in Sitting Test.13 Additionally, 
an assessment has been found for multiple sclerosis 
Function in sitting test (Table 2).14

It seems that clinical trunk control test  has been 
reported as the highest percentage according to the 
QATSDD4 for SCI patients 89.58%. It is also reported 
with 177 sample size which is the highest sample size 
among all 10 articles included in this review. Alpha 
coefficient had a value of 0.979 indicating high internal 

consistency. The second assessment for SCI patients was 
Brazilian version in Portuguese of the Thoracic-Lumbar 
Control Scale. It has quality percentage of 88.58% 
according to the QATSDD.4 It included a sample size 
of 22 and its internal consistency was 0.934 indicating 
high internal consistency. 

For stroke patients, Trunk Impairment Scale 
Norwegian version modified (TIS-NV) has been 
reported as the highest percentage according to the 
QATSDD4 in this group. Value was 88.09% including 
50 sample size, Alpha coefficient had a value of 0.85 
indicating good internal consistency. The second 
assessment for stroke patients was the Function in 
Sitting Test value was 83.33% including 31 patients, 
Alpha coefficient had a value of 0.98, indicating high 
internal consistency. 

Although multiple sclerosis has reported one 
assessment (Function in sitting test),14 however it 
reported a high percentage 80.95% according to the 
QATSDD4 with a sample size of 20 patients, alpha 
coefficient had a value of 0.91, indicating high internal 
consistency. 

One assessment (Function in Sitting Test) showed 
promising potential being implemented with both 
stroke13 and multiple sclerosis,14 Cronbach’s alpha, α 

Table 1 - PICO components of the review.

PICO table
Population Adult with neurological impairment (stroke, TBI, SCI, 

MS, ALS, CP and N-TBI).
Intervention Assessment of sitting balance (objective and subjective)

Comparison N/A
Outcome Psychometrics properties

Table 2 - Studies included in the review based on the condition. 

Condition, number of studies Study citation 
Spinal cord injury, 6 studies [5], [6], [7], [8], [9] and [10]
Stroke, three studies [11], [12] and [13]
Multiple sclerosis, one study [14] Figure 1- flow diagram of the process of choosing studies. 
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were 0.91 and 0.98 indicating high internal consistency. 
It was used with SCI patients however no access was 
available to include this study in this review (Table 
3).16 Study characteristics. Ten studies were eligible for 
inclusion in our review with a total number of 464 

patients. Conditions can be divided as follows: 6 for 
spinal cord injury (based on 322 patients), 3 for stroke 
patients (based on 122 patients) and one article for 
multiple sclerosis (based on 20 patients). As a result, 
among 10 articles, 7 reported their Cronbach alpha 

Table 3 -  Studies characteristics (neurological condition, citation, measured aspects, participants, reliability elements and study quality 
percentage). 

Citations Instrument name Participant 
number

Result
Reliability elements

Study quality
(average QATSDD percentage)

Spinal cord injury
[5] Motor Assessment Scale 

(MAS) item 3 
‘balanced sitting’

N=50 Inter-rater reliability for MAS (kw¼0.83–
0.91)

85.74%

Sitting balance score SBS Inter-rater reliability for SBS (kw¼0.69–0.96)
[6] Brazilian version in 

Portuguese of the Thoracic-
Lumbar Control Scale

N=22 -Intra-examiner reliability 0.96
-Inter-examiner reliability (0.961 and 0.986)
-High value of internal consistency (0.934)

88.09%

[7] clinical trunk control test N=177 -Inter-observer reliability a pondered Kappa 
of 0.987

-Alpha coefficient had a value of 0.979.

89.58%

[8] Hand-Held Dynamometry 
in Individuals with Spinal 

Cord Injury

N=29 -Intrarater reliability was good to excellent 
(intraclass correlation coefficients, 0.80–0.98 

[unsupported]; 0.79–0.99 [supported]) 
for all raters in the four directions of force 

application.
-Interrater reliability was excellent (intraclass 

correlation coefficients,
0.97–0.99 [unsupported]; 0.96–0.98 

[supported]) for all directions

83.33%

[9] Dynamic sitting balance 
tests: Limits of stability

N=9 -Moderate to excellent test–retest reliability 
(intraclass correlation coefficients ranged from 

0.673 to 0.990)

71.42%

Dynamic sitting balance 
tests: sequential weight 

shifting 

-Moderate to excellent reliability (intraclass 
correlation coefficients ranged from

0.688 to 0.952)

79.19%

[10] Sitting balance measure N=30 -Cronbach’s α = 0.96 79.19%

Stroke
[11] The Italian version of the 

Trunk Impairment Scale
N=41 -Cronbach’s α= 0.88

-Internal consistency ranged from 0.79 to 
0.88. ICC values ranged from 0.725 to 

0.933 for inter-rater reliability, with the SEM 
ranging from 0.52 to 1.11, and from 0.770 to 

0.911 for intra-rater reliability
-Kappa values ranged from moderate to 

almost perfect

59.52%

[12] Trunk Impairment 
Scale Norwegian version 

modified TIS-NV

N=50 Cronbach’s α= 0.85 88.09%

[13] Function In Sitting
Test

N=31 -The person separation index was 0.978
-Coefficient alpha was 0.98, indicating high 

internal consistency

83.33%

Multiple sclerosis
[14] Function in sitting test N=20 Cronbach’s α= 0.91 80.95%
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found in the articles. The values varied from 0.85 to 
0.98, which is good to excellent according to (Table 3).15 

Risk of bias within studies. We used the Quality 
Assessment Tool for Reviewing Studies with Diverse 
Designs approach (QATSDD).4 Two reviewers 
(WA and HA) independently assessed the risk of 
bias. Average percentage between the 2 reviewers on 
quality of evidence was between 59.52-89.58%. Any 
disagreement was solved until consensus has been 
reached. Table 4 shows the average percentage given by 
both reviewers WA and HA. 

Discussion. Summary of evidence. The intention 
of this review was to provide a variety and up to date 
assessments for the clinicians in everyday practice for 
multiple neurological conditions.

This review showed several studies that examined 
spinal cord injury and stroke as well as one study for 
multiple sclerosis. An assessment (Function in Sitting 
Test) showed promising potential being implemented 
with both stroke13 and multiple sclerosis14 Cronbach’s 
alpha, α were 0.91 and 0.98 indicating high internal 
consistency. Other advantages of this assessment 
were: its items were very simple and easy to be used 
by clinicians. In addition, it is available online with 
educational videos as well. Also, it was implemented for 
individuals with spinal cord injury, but no access was 
available.16 

On the other hand, this review has shown that some 
cases such as brain injury showed lack of evidence. 
As a task, sitting is hard to be tested in patients with 
cognitive difficulties due to several complex demands. 
This could explain why there is no available evidence 

for this group, though it was demonstrated that stroke 
being a cortical lesion had three deferent studies in 
this review,11-13 Moreover, there is a rich evidence 
with spinal cord injury subjects. Of these, the use 
of various objective assessments such as hand-held 
dynamometry8 and sitting platform,9 with 4 different 
objective assessments.5-7,10 However, multiple sclerosis 
patients were assessed using function in sitting test14 
which was validated in stroke patients too.13 Among the 
10 included articles, 7 reported their Cronbach alpha 
found in the articles. The values varied from 0.85 to 
0.98, which is good to excellent. 

When it comes to the use of these assessments locally 
in Saudi Arabia for local patients, the conclusion would 
be different. It seems that these assessments need to be 
translated and adapted for local use. This would help 
in avoiding any challenges that might affect therapy 
provided to the patients.

Limitations. The current review was limited by 
the access provided by the Saudi Digital Library 
(SDL) and King Abdulaziz City for Science and 
Technology (KACST). Thirteen studies in this review 
have been excluded as there was no access to the full 
text. A recommendation for both SDL and KACST 
is to provide an access to more journals in order to 
facilitate high quality research in Saudi Arabia. There 
was an intention to register this systematic review in 
PROSPERO (International prospective register of 
systematic reviews).17 However, the website has been 
stated that “As PROSPERO is funded by the National 
Institute of Health Research (NIHR) registrations from 
the U.K are prioritised”. Thus, a fund from Saudi Arabia 
is recommended in order to have a collaboration with 
PROSPERO website to prioritise systematic review 
registration from Saudi Arabia. 

Conclusions. This review indicates an extension of 
what was done by previous systematic reviews with 
neurological conditions. It seems that Function in 
Sitting Test is the most frequent assessment in this 
review with multiple neurological conditions (stroke, 
MS and SCI) with high internal consistency and high 
quality studies according to available data. However, 
this review showed that there is an absence of evidence 
for individuals with brain injury. Further work needs to 
be done to address such groups of patients to extend the 
choices that clinicians can use in rehabilitation sittings. 
Also, translating and adapting assessments found are 
recommended for researchers to draw a clear conclusion 
for each culture. 

Table 4 -  Average percentage given by both reviewers WA 
and HA using The Quality Assessment Tool for 
Reviewing Studies with Diverse Designs approach.

Study reference QATSDD percentage

[5] 85.74%
[6] 88.09%
[7] 89.58%
[8] 83.33%
[9] 71.42%
[10] 79.19%
[11] 59.52%
[12] 88.09%
[13] 83.33%
[14] 80.95%
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