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Introduction: The Ataxia Assessment and Rating Scale (SARA) has been validated in
English and a standardized tool having translation and modification according to Iranian
language and culture was needed. Therefore, we aimed to determine the validity and
reliability of the SARA.

Methods: This cross-sectional study was conducted among patients with ataxia who were
referred to the otolaryngology office from April 2023 to January 2024. The SARA
questionnaire consists of 8 objects that have been translated into Persian. Cronbach’s alpha
coefficient was measured to find the internal consistency. Moreover, the intra-class
correlation coefficient (ICC) was calculated to evaluate the test-retest reliability.
Furthermore, the content validity ratio (CVR) and the content validity index (CVI) were
calculated to assess the content validity.

Results: A total of 11 patients with ataxia (aged 48.5+18.8 years) enrolled in the current
study. After examining the face validity, the experts did not mention any particular
problem. In the content validity, each CVI and CVR index item was equal to one. Cronbach's
alpha obtained was equal to 0.893 that indicates a high level of internal consistency of this
scale in the first iteration. In the second iteration, this index was obtained as 0.892. In all
the items, except the heel shin item, the value of the ICC could not be estimated because the
scores in the first and second iterations were the same. ICC for the heel shin item was equal
to 0.944 .

Conclusion: The Persian version of the SARA questionnaire achieved the necessary validity
and reliability and can be used in patients with ataxia to detect the ataxia symptoms and its
severity in the country.
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Introduction

Ataxia (balance disorder) is defined as
impaired muscle control or coordination of
voluntary movements including walking or
picking up objects. Ataxia may affect the
several behaviors and cause complications in
speech, eye movements and swallowing (1-
3).

Ataxia can occur by damage, change or loss
of nerve cells in the cerebellum or the brain
in where controls muscle coordination (4). As
well, some diseases can damage to the spine
and peripheral nerves that joining the
cerebellum to the muscles and cause ataxia.
Severe head trauma, cerebral palsy, stroke,
autoimmune diseases, infection,
paraneoplastic syndrome or symptoms
resulting from cancer, brain abnormalities,
reaction to toxic substances, vitamin E
deficiency, vitamin B12 deficiency, thyroid
problems (5), and covid-19 infection (6), can
be one of the causes of chronic or acute ataxia
(7,8).

An immediate treatment strategy can be
effective in improving the ataxia patient's
symptoms and thereby providing good long-
term results, as well as being effective in
managing treatable reasons of ataxia and
save the patient's life. Therefore, the
availability of a tool to measure the
neurological manifestations of cerebellar
ataxia (such as stance, gait and sitting and
etc.) in order to improve the symptoms or
measure the effect therapeutic interventions
on them could be very beneficial (9).

In 2006, the Scale for the Assessment and
Rating of Ataxia (SARA) was initially
validated in patients with spinocerebellar
ataxia (SCA) and includes 8 items of
cerebellar ataxia neurological manifestations
(10). The SARA’s metric properties have been
confirmed in further ataxia disorders
including Friedreich ataxia (FRDA), (11),
non-SCA ataxia (11), multiple sclerosis
patients with ataxia (12), and acute ataxic
stroke (13). A great number of studies have
also used this tool to evaluate their patients,
such as those with cervical dystonia (14),
opioid-dependent individuals (15), and even
in ultra-rare neurodegenerative diseases like
Niemann-Pick  type G the GM2
gangliosidoses, multiple sulfatase deficiency
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and ataxia telangiectasia (16-19).
Considering ataxia can be the complication of
different problems and SARA also has wide
applications, therefore we aimed to
investigate validity and reliability of the
Persian form of the SARA in patients with
ataxia.

Methods
Questionnaire and scale structure

This questionnaire comprises following
items reflecting neurological indexes of
cerebellar ataxia: 1-gait, 2-stance, 3-sitting, 4-
speech, 5-finger-chase, 6-nose-finger-test, 7-
fast alternating hand movements, and 8-heel-
shin-slide. The ratings for each item range
from 0 (normal, absence of sign) to a
maximum of 8 for gait, 6 for stance and
speech and 4 for the remaining items. The
items of limb coordination are rated for the
right and left sides separately and the average
of both sides included in the SARA total score.
Finally, a sum score of all eight items can be
reported that ranging from 0 (no ataxia) to 40
(maximal ataxia or unable to perform), (10).

Participation

The patients were selected from patients
suffering from chronic genetic or non-genetic
ataxia with clinical symptoms who referred
to the otolaryngology office from April 2023
to January 2024. Patients who received
concurrent speech therapy and
physiotherapy had to have been on a stable
dose and type of treatment for at least 6
weeks prior to their first visit. Likewise, if the
patients are taking medicine, they should
maintain the same dose over the study
period. Dissatisfaction to cooperation, failure
to complete the second visit, low
vision/hearing loss (which was not corrected
using  glasses), arthritis or  other
musculoskeletal disorders were the criteria
for exiting and not entering the study. At the
first wvisit, 8 tests included in this
questionnaire were performed on selected
patients. This study has been approved by the
Ethical Committee of Mashhad University of
Medical Sciences
(IRMUMS.MEDICAL.REC.1401.693).

J Cardiothorac Med. 2024; 12(4): 1410-1417
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Translation

The forward-backward translation method
has been applied for translating the English
version questionnaire into Persian. In this
way, two English language experts
independently translated this English
questionnaire to Persian. Formerly, a
consolidated Persian version of the above
two translations presented. Subsequently,
two experts, who had not got the original
version of the English questionnaire,
translated the Persian version into English
and was matched with the original version
and the primary Persian version by a
research team consisting of clinical experts
and English language experts.

Face validity

This questionnaire was given to the
relevant experts (1 neurologist, 1 pediatric
neurologist, 2 otolaryngologist and 2
occupational therapist) to measure its
appropriateness, grammar, vocabulary,
difficulty, and transparency as a quick overall
validity of the items. The experts did not
mention any specific problems and this
questionnaire was prepared in the same way
for psychometry.

Content validity

The content validity was evaluated by 6
experts (1 neurologist, 1 pediatric
neurologist, 2 otolaryngologist and 2
occupational therapist) who were asked to
the degree to which each item was relevant,
simple, clear, and necessary. Content validity
index (CVI) to investigated validity was
calculated. This index was introduced by
Waltz and Bausell (20), and for the
calculation of CVI, experts were requested to
determine the relevancy score of every item
with the following four-part spectrum:
completely relevant, relevant, relatively
relevant and not relevant. This index is
obtained by dividing the number of experts
who have chosen completely relevant or
relevant options by the total number of the
experts. If the index value is <0.7, the item is
rejected, if it is between 0.7 and 0.79, it need
to be revised, and if itis >0.79, itis acceptable.
In this research, each item got score of 1.
Content validity ratio (CVR) was designed by
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Lawshe (21). Regarding the calculation of
CVR, the experts were requested to score
each item on a three-point Likert scale as
follow: 1-essential, 2-useful but not essential,
and 3-not necessary. Based on the number of
experts who evaluated the items, the
minimum acceptable CVR value was
determined according to the specific table.
Items for which the calculated CVR value was
lower than the desired value according to the
total number of experts, should be better to
exclude. Based on Lawshe’s table with 6
experts, the CVR value of 0.99 was acceptable
value for this study. The CVR formula is as
follows:
_N

€
in where N= total number of experts, and
n, = the number of experts who have chosen
necessary option.
In our study, CVR value of 1 was achieved for
each item.

Reliability testing

It is well known that reliability can be tested
by either measuring the Cronbach's alpha for
internal consistency or intra-class correlation
coefficient (ICC) for test-retest reliability
(reproducibility). Commonly accepted values
for Cronbach's alpha were defined as
excellent for a>0.9 and unacceptable for a<
0.5 (22). Test-retest reliability was tested by
running a questionnaire to a patient on two
separate occasions without any substantial
changes in his/her symptoms. A correlation
coefficient of 0 indicated no reliability,
whereas a value of 1 indicated excellent
reliability. To test the reliability, all subjects
accepted to reoccurrence for the 2nd visit after
at least 2 weeks to measure ataxia by the
SARA without receiving any major treatment
or changes in symptomes.

Results

In this research, 11 subjects aged 48.5+18.8
years referred to the otorhinolaryngologist's
office participated. 54.5% of these patients
were male. Patients were visited with
diagnosis of the meniere's disease (n=4,
36.4%), brain trauma (n=1, 9.1%),
labyrinthitis (n=2, 18.2%), ataxia
telangiectasia (n=1, 9.1%), benign ataxia
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Tablel. Assessment of endpoint: mean/median SARA scores at baseline and after 2 weeks of first

visit.
Patients SARA at baseline (mean SARA after at least 2 weeks
number or median) (mean or median)
1 0.13/0 0.13/0
2 0.13/0 0.13/0
3 2/0.5 2/0.5
4 0.13/0 0.13/0
5 0.25/0 0.25/0
6 0.13/0 0.13/0
7 2.63/1.5 2.63/1.5
8 0.25/0 0.25/0
9 3.75/4 3.75/4
10 0.5/0.5 0.63/1
11 0.25/0 0.25/0

(n=2, 18.2%) and sudden sensory neural
hearing loss (n=1, 9.1%).

Discussion

SARA is known as a reliable and valid
measurement method to detect the ataxia
severity that is simple to use at the clinic (23,
10). In current research, the translation
validity, face validity, content validity and
reliability of the SARA Persian version have
been assessed in subjects with ataxia. In
order to achieve this goal, 11 patients with
chronic genetic and non-genetic ataxia
referred to the ear, nose and throat clinic
were examined with the SARA questionnaire.
More recently, disease-specific instruments
for some types of ataxia comprising the FARS
for Friedreich's ataxia (24), besides the
Unified System Multiple Atrophy Rating Scale
(25). Numerous systems have been
developed for atrophy. The Abbreviated
Ataxia Rating Scale (BARS) has been
developed by Schmahmann et al., according
to a modified form of the International
Cooperative Ataxia Rating Scale (ICARS),
(26). ICARS has been extensively used as a
scale to assess the severity or effectiveness of
cerebellar ataxia treatment. Though, its daily
use in patients with ataxia is not straight
forward due to the assessment items (27).
SARA was recently proposed by Schmitz-
Hubsch et al. This assessment tool has fewer
assessment items comparing with the ICARS
and consequently has the advantage of a
more convenient daily assessment (11).
SARA can be used in other types of ataxia
including ataxic stroke (22). There are some
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studies that evaluated the usefulness of SARA
and its comparison with other criteria (28).
One study shown that SARA can be useful in
patients with ataxic stroke and reported a
substantial correlation with modified Barthel
index, leaf balance scale and gait status.
Therefore, SARA can be a beneficial tool to
predict the activity of daily living
dependence, gait status and developing
treatment plans (23, 29). The use of
imprecise terms including "mild, moderate,
and severe" is abridged in SARA instrument
comparing with ICARS. This suggests that
SARA can allow for a more objective
assessment without the subjective judgment
of the evaluator (9). Though, it is necessary to
mention that these tools were developed in
the West and validated in English and a
standardized tool for Iranians having
translation and modification according to
Iranian language and culture was needed. As
a result, if there is a reliable Persian version
of SARA, it can be widely used for all types of
ataxia patients in the country in the future.
Therefore, we translated SARA into Farsi and
checked its validity.

All researchers, experts and translators
stated that the Farsi version is as cool to
understand as the original form. The present
results more highlight the usefulness of SARA
for the measureable assessment of ataxia.
The results presented here are very similar to
those reported in previous studies conducted
in ataxic stroke patients (9). As a result, in our
study, SARA was confirmed with good
reliability and validity in Persian language.
Persian SARA can be useful clinically for

J Cardiothorac Med. 2024; 12(4): 1410-1417
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disorder assessment or rehabilitation
planning.

The CVI was calculated for the investigated
validity. In this research, each item scored 1,
which means that the statement is
acceptable. CVR value of 0.99 was an
acceptable value for current study. Also, in
this study, the patients were requested to
check the SARA index at the beginning, and
return after two weeks without receiving any
special treatment for re-examination, and the
results show that the scores of the patients
are the same in these two examinations. 10 of
our 11 patients had the same first and second
visit scores, and only one patient had a score
of 0.5/0.5 in the first visit and 0.63/0 in the
second visit.

Conclusion

The Persian version of the SARA
questionnaire can be used clinically as a
reliable and valid instrument for disorder
assessment and rehabilitation planning in
patients with ataxia.
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