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ABSTRACT

Background: An effective and reliable evaluation technique is required to estimate the risk of falls in seniors. The
Performance-Oriented Mobility Assessment (POMA) is a frequently used test for assessing balance and gait qualities.
Objective: This study aimed to translate the POMA into Arabic and test the face validity, content validity, internal
consistency reliability, and test-retest reliability of the Arabic-language version of the POMA questionnaire in the
Egyptian older adult population.

Methods: This prospective observational study had two expert panels (each with ten experts) and 100 seniors aged 60
to 80 years old. In all, 200 sheets (test and retest) were completed. The methodology included forward translation,
production of a preliminary translated version, backward translation, development of a pre-final version, expert testing
of the pre-final version, and lastly testing the final version on patients. Statistical analysis was performed using the Index
of Clarity (IC), Expert Proportion of Clearance, Scale Index of Content Validity (S-CVI), Expert Proportion of
Relevance, descriptive statistics, Cronbach's alpha, and Intraclass Correlation Coefficient (ICC).

Results: The study revealed that the scale IC was 86.5%, and the Expert Proportion of Clearance was 86.5%. The S-
CVI was 100%, and the Expert Proportion of Relevance was 100%. Cronbach's alpha for the Arabic version of POMA
was 0.873. The test-retest (intra-rater reliability) for the total score was 0.998.

Conclusion: The Arabic-language version of the POMA showed acceptable face and content validity, internal
consistency, and test-retest reliability for assessing balance and gait in the Egyptian elderly population.
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INTRODUCTION people, distinguishing between fallers and non-fallers,
The WHO defines aging as a biological and and determining the underlying causes of falls ["],
dynamic phenomenon beyond human control. POMA takes less than 5 minutes to administer and
Individuals over the age of 65 are called elderly. The is seen to be more practicable than many other clinical
elderly are at a vital period of life and will make up a studies, such as the BBS . It consists of hard activities
significant portion of the world population. According that test reactive control, dynamic stability, and sensory

to predictions, as life expectancy increases and integration [,
mortality declines, the proportion of the world's old POMA offers advantages such as applicability,
population is expected to reach 25% by 2030 [, minimal implementation costs, high reliability, and

Abnormal gait is particularly common in older validity, overcoming limitations of clinical scales like
adults, impacting over one-third of individuals over 60 the BBS, which primarily assesses balance without
in the neighborhood. Gait abnormalities in this evaluating gait 9. An effective questionnaire can
population are linked to a lower quality of life (QOL) assess the prognosis of a problem and the impact of
and increased risk of nursing home placement, and can treatment, while also revealing the severity and nature
signify progression to dementia 1. of a patient's condition [,

Falling is a serious health concern that places a Given Egypt's growing senior population, a cheap
huge strain on individuals, healthcare systems, and assessment tool with acceptable psychometric
society, with injuries ranging from mild to deadly &I, properties is critical for detecting and predicting balance
More than 25% of older persons sent to comprehensive and gait problems in the elderly. The purpose of this
health treatment facilities had experienced at least one study was to look into the psychometric properties of
fall, and more than 10% have fallen numerous times . the Arabic version of the POMA among older adults
As a result, identifying older people at risk of falling residing in Egypt 21,
early is critical for adopting fall prevention Although subjective, self-administered surveys are
interventions B, standardized and adaptable to clinical changes, which

Several tests and techniques have been created to can reduce bias. Any new assessment instrument used
predict and assess functional balance, mobility, falling, in research must be valid and trustworthy to eliminate
and fear of falling in this population. The Timed Up and study bias *2. POMA scores have been established in
Go (TUG) test and Dynamic Gait Index are two research on the elderly to be a gold standard for
examples of gait evaluation tests, whereas the Berg accurately identifying patients as high or low risk of
Balance Scale (BBS), Fullerton Advanced Balance falling %, The Tinetti POMA has been adapted and
Scale (FAB), and Step Test in the Elderly are balance validated in various cultural and linguistic contexts,
assessment instruments. The POMA especially assesses including Turkish 4 Korean [, Persian ™, and
gait and balance in the elderly . The POMA test is Chinese ™ to ensure its applicability across diverse
used to assess fall risk in community-dwelling older populations.
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It is critical to recognize that a translated scale or
questionnaire does not automatically retain the same
validity and reliability as its original form, necessitating
further validity and reliability testing for translated
versions [, Valid, practical, and reliable instruments
are essential in physical therapy to track patient
condition improvement and gauge therapeutic benefits
(171, Connectivity, nice face, content, and criteria validity
are all necessary for a valid tool. Good equivalence,
stability, and internal consistency are fundamental for a
reliable tool (8,

MATERIAL AND METHOD

This was a prospective observational study was
conducted in outpatient clinics of 6 October health
insurance and El-Yasmeen seniors’ center, Egypt. The
study aimed to test the face validity, content validity,
internal consistency reliability, and test-retest reliability
of the adapted Arabic-language version of the POMA in
Egyptian  elders. The study followed the
recommendations of Borsa et al. !° and Sousa &
Rojjanasrirat 9 for testing these psychometric
properties.

Subijects:

Expert panels: The study featured two panels of
experts, each with ten specialists. All experts primarily
worked with Arabic populations. All experts had at least
ten years of experience or held a master's degree and
were fluent in both Arabic and English.

Participants: One hundred seniors aged between 60-80
years old participated in this study, each providing
informed consent. Every senior participant was
cognizant and able to read and write in Arabic.

Exclusion criteria: Elderly people who use prostheses
to replace lower limbs that have been amputated.
Elderly people who had orthopedic surgery within the
previous six months, those who were bedridden or in
wheelchairs, those suffering from dementia or
Alzheimer's disease, and those who were unable to
follow directions because of sensory aphasia or
deafness.

Method: The primary assessment tool used was the
Tinetti POMA, by Tinetti 241,

A regular chair and a timer are the only expensive
equipment needed for the simple POMA. A qualified
expert administers it in around ten to fifteen minutes 221,

The POMA comprises two components: A
balance subscale (POMA-B) with 9 items and a gait
subscale (POMA-G) with 7 items 2%1. A 3-point ordinal
scale (0-2) is used to rate each item, with a maximum
potential score of 28. A score of 2 indicates
independence, while zero indicates the highest level of
impairment. Scores of 25 to 28 suggest low fall risk, 19
to 24 indicate medium fall risk, and scores below 19
signify high fall risk %, It assesses many facets of

balance that are not covered by other widely used tests,
such the TUG and BBS tests. The POMA-B comprises
nine position changes, including sitting balance,
standing balance, arising, efforts to arise, and sitting
down, that assess static balance ability. Step length and
height, step symmetry, and gait commencement are
among the seven gait exercises that are included in the
POMA-G and are utilized in day-to-day activities %],
The method described by Sousa & Rojjanasrirat

201 was followed in translating and adapting the

integrated form of the POMA into Arabic, which

included the following steps:

1. Forward translation: Two translators (Arl and
Ar2) independently translated the English
questionnaire into Arabic. One translation was
skilled in health terminology and the subject area
of the tool, while the other was acquainted with the
cultural and linguistic peculiarities of the Arabic
language.

2. Development of preliminary initial translated
Arabic  version: The researchers rectified
grammatical flaws and inconsistencies by
comparing and merging the two Arabic versions
(Arland Ar2).

3. Blind back-translation: The preliminary Arabic
version was back-translated into English separately
by two translators with different backgrounds (Enl
and En2). One was conversant with the cultural and
linguistic intricacies of the English language, while
the other was well-versed in health terms and the
subject matter.

4. Comparison of back-translated versions: For
instructions, items, answer format, language,
sentence structure, meaning, and relevance, the
researchers compared Enl and En2—as well as
with the original integrated English form—with
one another. The preliminarily prepared Arabic
version was regarded as the pre-final version, and
no modifications were required.

5. Pilot test for face and content Validity (Expert
Review):

o Face validity: The initial panel of 10 experts
assessed the clarity of each item in the pre-final
Arabic translation using binary questions
(clear/unclear) and offered recommendations
for enhancement.

o Content validity: Each item was assessed for
content equivalency (content-related validity)
by the second expert panel using a 4-point
rating system: 1 for not relevant, 2 for unable to
judge relevance, 3 for relevant but requires
minor modification, and 4 for extremely
relevant and succinct. Scores of 3 and 4 were
considered relevant. Based on expert
recommendations, modifications were made to
enhance clarity and relevance of items.

6. Pilot testing 2 on elders: The final Arabic version
of the questionnaire was administered to 100
elderly participants.
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7. Test-retest procedure: The 100 elderly
participants completed the questionnaire again
after one week to assess test-retest reliability.

Ethical approval: The Faculty of Physical Therapy's
Ethics Committee at Cairo University approved this
work. After receiving all of the information, all
participants signed their permissions. The Helsinki
Declaration was followed throughout the course of
the investigation.

Data collection: For each patient, the following
information was recorded:
o Missing responses were left unfilled.
o If a patient marked two responses or an unclear
mark, the answer was regarded as blank.
e Missing data (any data in the sheet except
answers) were left blank if not obtainable by
telephone.

Statistical analysis:

To analyze the data, SPSS version 26.0 for Windows

was used. The following measures were used:

o Ratio: Calculated as a/b representing the frequency
of some event occurrence.

e Proportion: Calculated as a/(at+b), where the
numerator is a subset of the denominator,
representing a relative frequency.

e Clarity index (IC): Defined as the ratio of raters
who agreed that words were clear to the total
number of raters. The item IC was the ratio of clear
responses to the total raters for each item. This was
used to measure the face validity of the Arabic
POMA.

o Expert proportion of clearance: Defined as the
ratio of agreement number to the total rates number
for each rater, also used for face validity.

e Index of content validity (CVI): Defined as the
ratio of raters who agreed that items were relevant
to the total number of raters. This was employed to
assess the Arabic POMA's content validity.

o Expert proportion of relevance: Defined as the
ratio of agreement number to the total rates number
for each rater, also used for content validity.

e Descriptive statistics: Used to summarize and
compare patient data, including mean, median, SD,
minimum & maximum values.

e Cronbach’'s alpha: This metric, which is
determined by the number of items, average
covariance between item pairings, and total score
variance, measures the dependability of internal
consistency. Using this, the Arabic POMA's
internal consistency dependability was evaluated.

e |ICC: Evaluated the test-retest stability
(dependability over time) of the Arabic POMA and
offered a statistical method of measuring reliability.
Face validity was evaluated using the expert
proportion of clearing and the clarity index.
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Relevance expert percentage and S-CV1 were used
to assess content validity. The ICC was used to
assess intra-rater reliability, while Cronbach's alpha
coefficient was used to assess internal consistency
dependability.

RESULTS

The study involved ten expert physical therapists
and 100 Egyptian elderly subjects. Statistical analysis
of the POMA's validity was carried out using the IC and

ICV, and Cronbach's alpha and the ICC were used to

measure reliability.

I. Experts results: The mean proportion of clearance
(clear responses) from experts was 86.5%. Among
the experts, 40% showed a 100% proportion of
clearance, 30% showed 80-90%, 20% showed 70-
75%, and 10% showed 65% [Table 1].

Table. (1): Experts proportion of clearance of Arabic
version of POMA

Expert No. | No. of agreement Proportion of
(clear responses) clearance
1 15 75%
2 20 100%
3 14 70%
4 20 100%
5 18 90%
6 20 100%
7 13 65%
8 20 100%
9 16 80%
10 17 85%
Mean 17.3 86.5%

Content validity: The second panel of ten expert
physiotherapists, with a mean experience of 21 + 6.57
years (ranging from 10-3lyears) assessed content
validity [Table 2].

Table. (2): Mean and standard deviation of experts’
experience years.

Experts Experience (years)
N 10
Mean 21
+S. D. 6.57
Minimum 10
Maximum 31

This panel included three professors, three assistant
professors, one lecturer, one consultant, and one
assistant lecturer [Table 3]. Their specialties were
orthopedics (1), basic science (1), cardiopulmonary and
geriatrics (5), neurology (2), and woman health (1)
[Table 4].
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Table. (3): Experts’ academic degree.

Academic degree Total
Professor |  Assistant Professor Lecturer | Consultant | Assistant lecturer Specialist
Frequency 3 3 1 1 1 1 10
Percentage 30% 30% 10% 10% 10% 10% 100%
Table. (4): Experts’ specialty.
Specialty
Orthopedic B_aS|c Card|o—p_uln_10nary, Neurology Woman health Total
science Geriatrics

Frequency 1 1 5 2 1 10
Percentage 10% 10% 50% 20% 10% 100%

The mean expert proportion of relevance was 100%, with all experts showing a 100% proportion of relevant responses
[Table 5].

Table. (5): Experts proportion of relevance of the Arabic version of POMA

Expert No. No. of agreement Proportion of
(relevant responses) relevance
1 20 100%
2 20 100%
3 20 100%
4 20 100%
5 20 100%
6 20 100%
7 20 100%
8 20 100%
9 20 100%
10 20 100%
Mean 20 100%

I1. Patients results

1. Descriptive statistics of patients: The study group comprised 100 elderly patients (41 males, 59 females) suffering
from various health issues, including diabetes mellitus and hypertension. The mean age was 65.88 + 5.93 years,
mean body weight was 76.75 + 13.41 kg, mean height was 162.27 + 8.54 cm, and mean BMI was 29.19 + 4.76
kg/m? [Table 6].

Table. (6): Demographic data of the patients

Study group Mean SD Minimum Maximum
Age(years) 65.88 5.93 60 80.00
Body weight (Kg) 76.75 13.41 51 120.00
Height (cm) 162.27 8.54 140.00 185
BMI (kg/m?) 29.19 4.76 20.76 4417
Sex Number Percent
Males 41 41%

Females 59 59%

2. Internal consistency reliability: Internal consistency, measured by Cronbach’s alpha, was very high for the POMA
observer scale, with an alpha coefficient of 0.873. For the balance section, Cronbach’s alpha was 0.883, and for the
gait section, it was 0.854. This confirms a very high level of internal consistency for the POMA [Table 7].
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Table. (7): Internal consistency of POMA by Cronbach's Alpha

No Item Cronbach's Alpha if Item Cronbach's Alpha of scale as total
Deleted

Balance 0.939 0.883
1. Questionl 0.875
2. Question2 0.867
3. Question3 0.864
4, Question4 0.869
5. Question5 0.867
6. Question6 0.863
7. Question7 0.868
8. Question8 0.871
9. Question9 0.868
10 Question10 0.865

Gait 0.915 0.854
11. Questionl1 0.873
12. Question12 0.866
13. Question13 0.866
14. Question14 0.867
15. Question15 0.873
16. Question16 0.864
17. Questionl7 0.862
18. Question18 0.867

POMA as total 0.873

3. Test-retest reliability (Stability)

POMA total score: The total scores of the questionnaire recorded at the 1st and 2nd occasions by the same tester (intra-
rater reliability) showed high reliability. The mean £ SD total score for the first reading was 20.08 + 6.45 and for the
second reading one week later, it was 20.11 + 6.38. The Intra-class Correlation Coefficient (ICC) for the total score was
0.998 (P-value = 0.0001%*), indicating very high reliability.

Balance section: The balance section also demonstrated high intra-rater reliability. The mean £ SD balance score for
the first reading was 10.82 + 3.76 and for the second reading one week later, it was 10.83 £ 3.73. The ICC for the balance
section was 0.997 (P-value = 0.0001%*).

Gait section: Similarly, the gait section exhibited high intra-rater reliability. The mean + SD gait score for the first
reading was 9.26 + 2.96 and for the second reading one week later, it was 9.28 + 2.92. The ICC for the gait section was
0.998 (P-value = 0.0001*) [Table 8].

Table. (8): ICC for test and retest Intra rater reliability of total score of POMA, balance section and gait section

Total score of POMA Balance Gait section
1% reading 2" reading 1% reading 2" reading 1% reading 2" reading
Mean 20.08 20.11 10.82 10.83 9.26 9.28
+SD +6.45 +6.38 +3.76 +3.73 +2.96 +2.92
ICC 0.998 0.997 0.998
P-value 0.0001 0.0001 0.0001

All questionnaire items were filled out by 100% of the participants, with no missed items.
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DISCUSSION

Clinicians require indicators that are user-
friendly, valid, reliable, and sensitive to changes for
monitoring disease progression and functional
limitations in patients. A measuring tool's usefulness
depends on its accuracy, repeatability, acceptance,
usability, high reliability, validity, and adaptability to
clinical changes, which are crucial criteria for
determining its appropriateness in a given situation 2%,
It is imperative to acknowledge that translating a scale
or questionnaire into a new language does not
inherently guarantee that the translated version retains
the original's authenticity and dependability. Therefore,
rigorous testing of the translation's validity and
reliability is essential [,

Tinetti's POMA is a fundamental and popular
clinical technique for evaluating older people' gait and
balance %!, This tool has been translated into a number
of languages and has proven to have reliable and valid
psychometric qualities 21, This study was especially
developed to translate and evaluate the face validity,
content validity, internal consistency reliability, and
test-retest reliability of an Arabic language version of
the POMA questionnaire. Our methodology involved 2
expert panels, each comprising 10 experts with at least
ten years of experience or a master's degree, alongside
100 elderly participants aged between 60 and 80 years.

The translation and adaptation process began
with forward translation into two Arabic versions,
followed by the development of a preliminary translated
version. This was then subjected to backward
translation into 2 English versions. Prior to being tested
on patients for internal consistency reliability and test-
retest reliability, a pre-final version was created and
approved by specialists for face and content validity. In
contrast to other research that could evaluate the
reliability and validity of each POMA subscale
independently, our study focused on the psychometric
properties of the entire questionnaire as a single unit.

Validity of the translated Arabic version of POMA
Face validity: The 100 seniors selected for the
study were 41 males and 59 females aged 60 to 80 years
old, with a variety of medical issues including diabetes
mellitus and hypertension. This work effectively
detailed the POMA's Arabic translation and adaption,
while also offering rigorous evaluations of its
psychometric qualities. The results indicated that the
translated POMA has strong face validity, as seen by
simple, straightforward, and intelligible terminology.
The average IC across all twenty questions was 86.5%,
as did the average expert proportion of clarity. These
findings align with established guidelines, which often
consider a face validity index of at least 0.83 (83%) as
the minimum acceptable threshold for clarity and
comprehension, as rated by experts or respondents
(281 This is further supported by Dalawi et al. ) who
noted that scores between 0.80 and 0.89 (80-90%)
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indicate good face validity, while scores below 0.80
may necessitate item revision to enhance clarity.

Content validity: The study also demonstrated
excellent content validity, with a S-ICV of 100% and a
mean expert proportion of relevance of 100%. These
findings are in line with Polit and Beck B, who claim
that an item's Item Content Validity (I-CVI) must be
1.00 when evaluated by three to five experts, or at least
0.78 for six to ten experts, together with an S-CVI of
0.90 or above, in order for a scale to have outstanding
content validity. They said that if preliminary
evaluations show that significant item modifications are
required, two rounds of expert review could be required.
Volker BY also supports this, promoting an S-
CVI/Average of 0.90 or above as the minimal
acceptable index, with items that fall below this level
needing to be revised and reassessed.

Reliability of Arabic version of POMA:

Internal  Consistency and  Test-Retest
Reliability of the Translated Arabic Version of
POMA:

Cronbach's alpha was used to assess internal
consistency. With a Cronbach's alpha of 0.873, the
results demonstrated an extremely high degree of
internal consistency for the POMA observer scale as a
whole. In particular, the Cronbach's alpha for the
balance and gait sections was 0.883 and 0.854
respectively. These values align with George 2 who
defines excellent internal consistency as a value
between 0.7 and 0.9. Furthermore, our findings are
consistent with Roh et al. % which views adequate
internal consistency as shown by a Cronbach's alpha
of>0.7.

The Arabic version of the POMA questionnaire
also exhibited high test-retest reliability, as evaluated by
the ICC. For the total score, administered by the same
tester over a one-week interval, the ICC was 0.998 (P-
value =0.0001%*). The mean total score was 20.08 + 6.45
for the first reading and 20.11 + 6.38 for the second. The
balance section demonstrated an ICC of 0.997 (P-value
= 0.0001*), with a mean scores of 10.82 + 3.76 for the
first reading and 10.83 x 3.73 for the second. The gait
section similarly showed high intra-rater reliability,
with an ICC of 0.998 (P-value = 0.0001*), and mean
scores of 9.26 + 2.96 for the first reading and 9.28 +
2.92 for the second. These high ICC values are in
agreement with Koo and Li B4 who suggested that
good dependability is indicated by values between 0.75
and 0.90, while exceptional reliability is shown by
values more than 0.90. Navarro et al. B also state that
an ICC value greater than 0.75 signifies a reliable
instrument. Comparable outcomes have been shown for
several translated POMA versions. Cronbach's alpha
values for test-retest reliability in the Turkish version
were 0.88, while ICCs were higher than 0.70 4. With
an ICC of 0.97 and a Cronbach's alpha of 0.94, the
Persian version demonstrated great dependability [,
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Furthermore, the ICC value of 0.945 and Cronbach's
alpha of 0.924 were shown by the Chinese version of
POMA [5],

An instrument's translation, adaptation, and
validation for cross-cultural research is a multi-year
procedure that frequently necessitates numerous
investigations in order to follow suggested
methodological guidelines. An initial study might focus
on the translation, adaptation, and pilot testing with a
monolingual sample, including cognitive debriefing.
Subsequent studies would then establish preliminary
and full psychometric properties with bilingual

participants and a target population sample respectively
[20]

CONCLUSION

The Arabic-language version of the POMA showed
acceptable face and content validity, internal
consistency, and test-retest reliability for assessing
balance and gait in the Egyptian elderly population. The
final version developed in this study serves as a basis
for further research to explore the complete
psychometric characteristics of the Arabic version of
the POMA scale.

No funds.
No conflict of interest.
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