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ABSTRACT

One of the neurological challenges of people with multiple sclerosis (MS) is
balance. Different balance tests are used for this purpose. This study aims to measure the association
between the scores of common balance tests for patients with MS.
[VETTLE In this descriptive retrospective study, participants were 41 patients with MS (27 females and
14 males) with an expanded disability status scale score of 4.5 or less (mean=4.02+0.61). The balance
tests including Berg balance test (BBS), functional reach test (FRT), activities-specific balance confidence
(ABC) scale, timed up & go (TUG) test, dynamic gait index (DGI), modified Romberg test-open eyes
(RMTO), modified Romberg test-closed eyes (RMTC), and dizziness handicap inventory (DHI) were
randomly performed in two days with sufficient rest interval between them. Pearson correlation test
was used to measure the relationship between their scores.
5T The DGI score had a high and significant correlation with the scores of ABC scale, BBS, and FRT
(P<0.001). Also, there was a high and significant correlation between the scores of ABC scale and BBS
(P<0.001). The correlation between the scores of BBS and FRT test was also high and significant (P<0.001).
The BBS score: as one of the most widely used balance tests in patients with MS and other
i balance diseases, has a high correlation with the scores of DGI, ABC scale, and FRT. These tests are
Received: 09 Mar 2023 © suggested as supplementary tests for BBS. The findings can help therapists and neurologists to choose
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Introduction

ultiple sclerosis (MS) is the most com-

mon progressive neurological disease in

young adults. The mechanical causes of

MS are unknown. Nearly 400, 000 peo-

ple in the United States and 2.2 million
people worldwide are affected by this disease. The per-
centage of MS in the US is 75 per 100 thousand people.
In the early stages, the symptoms are weakness (40%),
optic nerve inflammation (22%), numbness and tingling
(21%), diplopia (12%), and dizziness (5%). The common
symptoms of MS (despite the fact that it is a chronic dis-
ease of the nervous system) are visual problems, walk-
ing problems, sensory problems, concentration disorders,
impaired balance, and cardiovascular autonomic dysfunc-
tion as well as fatigue and spasticity. One of the challenges
of MS people is balance. Different tests are used for this
purpose. This study aims to measure the correlation be-
tween the scores of Berg balance scale (BBS), functional
reach test (FRT), activities-specific balance confidence
(ABC) scale, timed up & go (TUG) test, dynamic gait
index (DGI), modified Romberg test-open eyes (RMTO),
modified Romberg test-closed eyes (RMTC), and dizzi-
ness handicap inventory (DHI).

Materials and Methods

In this descriptive retrospective study, participants were
41 people with MS (27 females and 14 males) selected
from among 100 patients referred to the MS Association
in Mashhad, Iran, based on the inclusion criteria. Their
mean age, height, and weight were 31.22+5.73 years,
167.46+8.44 cm, and 65.61+11.27 kg, respectively. Their
disability was measured by the Expanded Disability Sta-
tus Scale (EDSS), whose mean score was 4.02+0.61. Pri-
or to the study, the subjects signed the consent informed,
after giving them the necessary explanations and informa-
tion about the study. They were free to leave the study at
any time. The participants performed the balance tests in
two days. On the first day, they underwent balance as-
sessment by the BBS, TUG test, and ABC scale. On the
second day, their balance was measured by the DGI, DHI,
and FRT. The participants had no activity on the day of
assessment or on the previous day. There was a 10-min
rest interval between each test. More rest time was given,
if needed. The research was conducted under the supervi-
sion of the attending physician.
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Results

There was a high and significant correlation between
the scores of DGI ABC scale, BBS, FRT and RMTC
(P<0.001). There was a negative correlation between the
scores of DGI, DHI and TUG test (P<0.001). There was
a high and significant correlation between the scores of
ABC scale and BBS, and a moderate and significant cor-
relation between the FRT and RMTC (P<0.001). There
was a negative correlation between the scores of ABC
scale, DHI, and TUG test (P<0.001). The correlation
between the scores of DHI and TUG test was moderate
and positive (P<0.001). There was a negative correlation
between the scores of DHI and other tests (P<0.001) ex-
cept for RMTO. There was a high and significant corre-
lation between the scores of BBS, ABC scale, DGI, and
FRT, and a moderate and significant correlation with the
scores of RMTC and RMTO (P<0.001). There was a
negative relationship between the scores of BBS, DHI,
and TUG test (P<0.001). A moderate and significant cor-
relation was observed between the scores of TUG test and
DHI, and their scores had a negative significant correla-
tion with the scores of other tests (P<0.001). There were
a high and significant correlation between the scores of
FRT,DGI and BBS. There were also a moderate and sig-
nificant correlation between FRT and DGI scores with
ABC scale, RMMO, and RMTC scores (P<0.001).

Conclusion

The findings showed that the score of BBS, as one of
the most widely used balance tests in patients with MS
and other balance disorders, has a significant correlation
with the scores of DGI, ABC scale, and FRT which can
be used for different diagnostic purposes or as a supple-
ment test to the BBS. Also, a similar result was observed
between the scores of DGI, ABC scale, and FRT which
probably indicates their similarity in nature. These results
can be helpful for therapists and rehabilitation specialists
as well as neurologists in measuring the static and dynam-
ic balance of MS patients. It is recommended to conduct
more studies to design a comprehensive test, by integrat-
ing the sensorimotor variables underlying these tests, for
detecting balance disorders.

Ethical Considerations
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14. 3-Minute Walking Test (MWT-3)
15. 5-Minute Walking Test (MWT-5)
16. Anterior assessments

17. Fullerton Balance Scale (FBS)
18. Functional Reach Test (FRT)
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1. Multiple Sclerosis (MS)

2. Expanded Disability Status scale (EDSS)

3. Patient Determined Disease Steps (PDDS)

4. Timed Up and Go (TUG)

5. 2-Minute Walking Test (2MWT)

6. Timed 25-foot Walk (T25W)

7. Four Square Step Test (FSST)

8. Multiple Sclerosis Walking Scale-11 (MS- WS-11)
9. Multiple Sclerosis Impact Scale_29 (MS 1S-29)
10. Tinetti Balance Scale (TBS)

11. Gait Spatio Temporal Parameters (GSTP)

12. 6-Minute Walking Test (MWT-6)
13.10-Meter Walking Test (MWT-10)
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20. Berg balance scale (BBS)

21. Dynamic Gait Index (DGI)

22, Activities-specific Balance Confidenc (ABC)
23. Dizziness Handicap Inventory (DHI)

24. Modified Romberg test- open eye (MRT-0)
25. Modified Romberg test- closed eye (MRT-C)
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19. Intraclass Correlation Coefficient (ICC)
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26. Falls Efficacy Scale
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27. Kolmogorov-Smirnov
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28. Clinical Test of Sensory Interaction on Balance
29. Performance Oriented Mobility Assessment (POMA)
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