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ABSTRACT

- Introduction: Dynamic Gait Index (DGI) has been used as a valid and reliable tool to assess
Article info: ¢ balance performance in various populations. However, it has been translated into the Persian
. language and has shown perfect psychometric properties in the elderly population. The Persian
version in Multiple Sclerosis (MS) population was validated, but its reliability has not been
examined. The aim of the current study was to investigate the inter-rater reliability, test-retest
reliability, and internal consistency of the Persian version of DGI in MS patients.
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Materials and Methods: A total of 62 participants took part in the reliability process. The
sample included 51 females and 11 males. Inter-rater reliability was assessed by the agreement
of the results obtained by two occupational therapists. We considered a 3-day interval for the
first and second data collection. Test-retest and inter-rater reliability were measured with the
Intraclass Correlation Coefficient (ICC2, 1) and internal consistency was evaluated with the
Cronbach alpha.

Results: The Persian version of DGI showed excellent inter-rater reliability (ICC for total
¢ score was 0.98 and ICC for the items ranged from 0.83 to 0.96) and test-retest reliability (ICC
Keywords: for the overall score was 0.97 and ICC for the items ranged from 0.82 to 0.96). The Cronbach

Multiple sclerosis alpha of the Persian version of DGI was 0.87.

Gait, Postural balance, Conclusion: The Persian version of DGI can be used as a reliable tool for dynamic balance
Psychometrics : measurement of MS patients in clinical settings and research studies.
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1. Introduction

ultiple Sclerosis (MS) is a neurode-

generative disease as a result of demy-

elination in anywhere of the Central

Nerve System (CNS), creating several

neurological impairments such as par-
esthesia, spasticity, numbness, poor motor control, fa-
tigue, difficulty walking, cognitive problems, bowel and
bladder problems, vision problems, dizziness or vertigo,
pain, and balance deficits [1, 2]. Balance dysfunction
in dynamic and static activities, as well as walking per-
formance, is common among people with MS. Several
cross-sectional studies show that the participants with
any type or severity of MS indicated significant static
and dynamic balance dysfunction compared with typical
age-matched control groups [3, 4].

A systematic review and meta-analysis by Comber et
al. reviewed gait parameters in the people with MS, and
their results showed that MS has a significant effect on
stride length, step length, cadence, velocity, and swing
phase duration. [5]. In spite of applying compensatory
strategies, these impairments may increase the rate of
falling, fear of falling, low quality of life, and dependen-
cy in the activity of daily living [6-9].

Previous studies suggested that the involvement of
the infratentorial area, insufficient connectivity of cor-
ticocerebellar circuit, cerebellar and brainstem impair-
ment, and lower gray matter volume damage the bal-
ance of MS patients [ 10-13]. Therefore, balance control
may become more dependent on well-functioning in
cerebellar-regulated proprioceptive controls system,
the vestibular system, and the visual system [14]. In
addition, Jones demonstrated that one of the essential
aspects of establishing balance control is the somato-
sensory system [15]. However, brain damage can lead
to various difficulties in functional tasks that occur as a
result of balance dysfunction.

Physical evaluation is the most crucial component in
clinical reasoning. Physical and occupational therapists
and other practitioners are looking for valid and reli-
able tools for assessment in the clinical setting. A com-
prehensive evaluation of balance may lead to a clear
understanding of walking performance and assist the
therapists in developing therapeutic goals and interven-
tion planning [3]. Dynamic Gait Index (DGI) may be a
more proper functional test for people with MS because
of easy implementation, and that is a cost-effective
measurement.
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DGI was introduced in 1995 by Shumway-Cook et
al. [16, 17]. It has 8 items and was designed to evaluate
gait quality and balance dysfunction during a walking
performance. It has been widely used in several neuro-
logical diseases and conditions such as stroke, vestibu-
lar disorder, brain injury, and elderly [18-20]. DGI is a
valid and reliable test for the MS population [21, 22].
It has been translated into the Persian language and has
shown perfect psychometric properties in the elderly
population [23]. Also, the Persian version in MS pop-
ulation was validated, but its reliability has not been
examined. [24]. Therefore, the current study aimed to
investigate the inter-rater reliability, test-retest reliabil-
ity, and internal consistency of the Persian version of
DGI in MS patients.

2. Materials and Methods

Guidelines for Reporting Reliability and Agreement
Studies (GRRAS) have 15 helpful instructions for re-
porting a reliability study [25]. We used GRRAS method
for reporting all parts of the article.

Study participants

The participants were selected from Iranian MS Society
(IMSS), Imam Hossein Hospital, and Sina Hospital, using
the convenience sampling method. The inclusion criteria
for MS patients were: 1. Being 20 years or older; 2. Hav-
ing disability between 2.0 and 6.0 based on the Expanded
Disability Status Scores (EDSS); 3. Being in remission
period of MS and consistency in medication; 4. Experi-
encing balance dysfunction and gait deviation; 5. Being
able to walk 10m or more and 6. Having a score of Mini-
Mental Status Examination (MMSE) higher than 22. The
exclusion criteria consisted of having one or more co-
morbid diseases and insufficient collaboration during the
test completion.

Study procedure

Initially, all participants were examined by a neurolo-
gist, and after diagnosis, he assigned the EDSS score
to the participants. An occupational therapist evaluated
MMSE score and considered the inclusion and exclu-
sion criteria. At the first session, the patients completed
a demographic questionnaire; also, the occupational
therapist exclusively observed all participations during
performing the Persian version of DGI items and graded
their function according to manual instructions. The re-
test for the Persian version of DGI was fulfilled three
days after the first session. Also, inter-rater reliability
was investigated by the agreement of the results obtained
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by the first and second occupational therapists for the
total scores of the Persian version of DGI.

All therapists had at least two years of clinical experi-
ence in the field of neurological rehabilitation. Observa-
tions were made simultaneously by the therapists in the
same situation (the same weather, time of year, time of
day, and environment), and they were blinded to their
scoring process.

Dynamic gait index

DGI includes eight items, and each item has a four-
point rating scale (zero to three). All items are related
to the balance function during gait performance. Items
consist of gait level surface, change in gait speed (fast to
slow), gait with horizontal head turns, gait with vertical
head turns, gait and pivot turn, step over the obstacle,
step around obstacles, and steps. This survey takes ten
minutes or less to be completed [26]. The items are
scored on a 4-point scale according to the therapist’s
evaluation of the participant’s performance in each item,
where 0= Extremely deficit, 1= Medium deficit, 2= Mild
deficit, and 3= Typical performance. The total score of
the DGI range from 0-24. A higher score shows a better
degree of balance competency and scores less than 19
are defined as a fall risk in MS population [22].

Statistical analysis

The data were analyzed using SPSS V. 20. Descriptive
statistics present The characteristics of the participants
and demographic information (age, gender, married
situation, etc.) Test-retest and inter-rater reliability were
determined by calculating two-way random effects of
the Intraclass Correlation Coefficient (ICC2, 1) because
DGI was filled out by the same therapists. ICC <0.4 is
interpreted as a poor agreement; ICC >0.75 is excellent
agreement, and ICC between these ranges is identified
moderate to good [27]. The Cronbach alpha was used
for calculating the internal consistency. If the Cronbach
alpha is >0.80, the internal consistency will be excellent.
If it is between 0.70 and 0.80, the internal consistency
will be adequate, and if it is <0.70, the internal consis-
tency will be low or inadequate [27].

3. Results

A total of 62 patients with MS participated in this
study; 41(66%) were recruited from IMSS, and 21(34%)
were in outpatient wards of Imam Hossein and Sina
hospitals. The sample included 51(82%) females and
11(18%) males. The Mean+SD age of the participants
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was 38.32+11.32, ranging from 20-63; their MeantSD
EDSS score was 3.43+1.34 and Mean+SD MMSE score
was 27.82+2.31. Table 1 presents the descriptions of the
participants.

Inter-rater reliability

The agreement between the two therapists was
checked. The Mean+SD score of DGI was 19.13+3.63
for the first therapist and 1943.70 for the second thera-
pist. The inter-rater reliability in the total score of DGI
was 0.98(95% confidence interval), and Table 2 presents
the result of ICC for each item. All items had excellent
reliability.

Test-retest reliability

The retest data collection session was performed on the
same occasion; 26 patients did not participate in the re-
test procedure because they did not devote their time to
participate in the retest session. ICC for the total score of
DGI was 0.97(95% confidence interval). Table 3 pres-
ents ICC for the item scores. ICC for all items shows an
excellent agreement.

Internal consistency

The homogeneity of the items was evaluated by inter-
nal consistency. Finding are demonstrated in Table 4.
Total Cronbach alpha value was 0.87. Therefore, the re-
sult shows that all items have excellent consistency and
measure similar objectives.

4. Discussion

The evaluation of dynamic balance in fundamental
motor skills like walking is the essential component
related to the rehabilitation services. The assessment of
balance with a reliable tool is critical for Iranian patients
with MS. The present study aimed to evaluate the inter-
rater reliability, test-retest reliability, and internal con-
sistency of the Persian version of DGI in patients with
MS. The finding of the present study indicated that the
Persian version of DGI showed excellent inter-rater re-
liability, test-retest reliability, and internal consistency
when assessed in a mild to moderate disabled sample of
patients with MS.

The agreement between different assessors is in ac-
cordance with the findings reported by McConvey et
al. [21]. They investigated inter-rater reliability for DGI
scores in patients with MS. Inter-rater reliability was
conducted by 11 physical therapists, and they used re-
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Table 1. Descriptive characteristics (n=62)
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Variables No. (%)
Male 11(17.7)
Gender

Female 51(82.3)
Relapsing-remitting 48(77.4)
Type of MS Secondary progressive 11(17.7)

Primary progressive 3(4.8)
Married 48(77.4)

Married situation

Single 14(22.6)
Visual impairments 25(40.3)
Sensory impairments 19(30.6)

Weakness 7(11.3)

The initial symptom of the disease

Balance dysfunction 1(1.6)

Dizziness 1(1.6)

Several symptoms 9(14.5)

Yes 18(29)

Usage of outpatient rehabilitation programs

No 44(71)

cording videotape of participant’s performance for reli-
ability process. The results of this study indicated that ICC
for total scores in intra-rater reliability of DGI was 0.98.

Table 2. Item ICC for inter-rater reliability (n=62)

Also, their finding showed that ICC for items ranged
from 0.91-0.97. These results are similar to another study
conducted by Cattaneo et al. [28]; their results demon-

95% Confidence Interval

Items ICC
Lower Bound Upper Bound
Gait level surface 0.84 0.74 0.90
Change in gait speed 0.93 0.88 0.95
Gait with horizontal head turns 0.92 0.87 0.95
Gait with vertical head turns 0.83 0.73 0.89
Gait and pivot turn 0.94 0.90 0.96
Step over obstacle 0.96 0.94 0.97
Step around obstacles 0.96 0.94 0.98
Steps 0.93 0.89 0.96
Total 0.98 0.97 0.99
JMR
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Table 3. Item ICC for test-retest reliability (n=36)

95% Confidence Interval

Items ICC
Lower Bound Upper Bound
Gait level surface 1 1 1
Change in gait speed 0.94 0.89 0.97
Gait with horizontal head turns 0.94 0.89 0.97
Gait with vertical head turns 0.92 0.85 0.96
Gait and pivot turn 0.82 0.85 0.96
Step over obstacle 0.95 0.91 0.97
Step around obstacles 0.96 0.93 0.98
Steps 0.95 0.92 0.97
Total 0.97 0.94 0.98
JMR
strated that ICC in intra-rater reliability was 0.94 and ex- interventions for the first and second data collection. The

pressed that DGI was a reliable tool for patients with MS. result of this study shows that ICC for test-retest reliabil-

ity of the Persian version of DGI in patients with MS is

Test-retest reliability is a valuable factor that indicates 0.97. This finding was 0.85 and 0.76-0.98 (for 11 physi-

the stability of result at over time. We considered a three- cal therapist) in Cattaneo et al. and McConvey et al.’s
day interval without rehabilitation and pharmacological Studies, respectively [21, 28].

Table 4. Cronbach alpha for the eight items in DGI

Inter Item Correlation Matrix

g o
a 3 s g
o z S o 8 % @ 2 g o
= =3 = =L - % 3 = Q (v =] =
- () T E T ~ o oS o ® > o
Items ) 2. 8= 8= 3 o w > 28 o2 =
< 5 eSS aF 2 ] 2 3 2 33 ® 3 3
e [} 4 43 2 = a2 =& S 3 23 S
w o S £ < s o = @ o =
S = 3 = 30 S o v 3 & = >
=5 [7) o N > 3 - a o = = k<]
® e g = 3 o ' g
Gait level surface 1.00 0.68 0.85
Change in gait speed 0.53 1.00 0.64 0.85
Gait with horizontal head 0.59 0.49 1.00 0.71 0.84
turns
Gaitwith verticalhead 56 549 070  1.00 0.68 0.85
turns
0.87
Gait and pivot turn 0.56 0.57 0.58 0.51 1.00 0.75 0.84
Step over obstacle 0.43 0.46 0.46 043 053 1.00 0.58 0.86
Step around obstacles 0.51 0.45 0.56 050 0.65 042 1.00 0.65 0.85
Steps 0.29 0.38 0.25 031 043 0.30 0.26 1.00 0.41 0.87
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Therefore, our finding is concurrent with the previous
studies, and this tool has an acceptable test-retest reli-
ability for patients with MS. Similar to inter-rater and
test-retest reliability, the internal consistency was excel-
lent. This result demonstrates that the items of the Per-
sian version of DGI are homogeneous.

Some issues might affect the reliability of the proce-
dure and results. Firstly, the progress of symptoms and
fatigue experience can be influential factors in gait per-
formance and defined as a problematic issue in patients
with MS diagnosis [29]. Videotape recording is a helpful
approach for resolving this challenge and control of dis-
turbances factors in the reliability of the procedure [30].
We did not utilize videotape for the rating process; how-
ever, McConvey et al. used videotaping method, and our
findings have supported their results. Secondly, the use
of multiple expert therapists can lead to stronger reliabil-
ity outcomes. In this study, only two assessors performed
the evaluation in the inter-rater reliability.

Thirdly, all participants had a mild to moderate disabil-
ity (EDSS=3.43+1.34 and MMSE=27.82+2.31); there-
fore, the Persian version of DGI may be less reliable in
individuals with severe cognitive or motor impairments
and the results of this study cannot be generalized to oth-
er levels of disability. Fourthly, the type of MS should
have been considered as an essential contributing factor
in balance dysfunction. Patients with secondary progres-
sive MS have worse balance impairment than relaps-
ing-remitting and primary progressive MS [31]. In this
regard, the findings of this study may have insufficient
accuracy for the different types of MS.

The Persian version of DGI shows excellent reliability
for total and items scores. It can be used as a reliable
tool for dynamic balance measurement of MS patients in
clinical settings and research studies. Additional studies
are required to investigate the validity and reliability of
the Persian version of DGI in other populations.

A reliable, functional test is used by therapists in clini-
cal settings to represent the clients’ risk of falling events.
The total scores of the Persian version of DGI are used
to identify individuals who are at risk of falling , and to
investigate the dynamic balance change among commu-
nity-dwelling patients with MS. Generally speaking, the
total score can prepare a baseline before the intervention.
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