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ABSTRACT

FITETE Assistive technology is an effective tool for enhancing the participation and activity of
individuals with disabilities. A key factor in the successful prescription and use of this technology is
the alignment between users’ needs and preferences and the features of the assistive technology. The
assistive technology device predisposition assessment tool, based on the International Classification
of Functioning, Disability, and Health (ICF), simultaneously evaluates the individual, environment, and
assistive technology. Accordingly, this study determines the psychometric properties of the Persian
version of this tool among Persian-speaking clients of welfare centers in Ardabil Province, Iran.

This was a methodological study conducted in two phases. The first phase was
the translation and adaptation of the tool into Persian. Initially, the English version of the tool was
translated by experts in the English language and rehabilitation, with permission from the designer.
Two other specialists then back-translated the translation into English. The second phase was the
psychometric evaluation of the tool. The tool included 66 items across four domains (function, activity
and participation, psychological-social characteristics, and device form). Content and face validity were
assessed using feedback from rehabilitation and health specialists as well as individuals with disabilities,
and the content validity index (CVI) and content validity ratio (CVR) were calculated. The tool was
completed by 330 adults with disabilities who were using assistive technology, selected through a quota
sampling method. Construct validity was evaluated via factor analysis, internal consistency was assessed
using the Cronbach a method, and test-retest reliability was calculated using intra-class correlation.
ST The tool was finalized without significant modifications by translators after the process of
translating from Persian to English and ensuring cultural adaptation. The content validity of the tool was
confirmed with a CVI of 0.95 and a CVR of 0.94. The internal consistency of the questions in the activity
and participation sections, as well as the device form, was found to be satisfactory, with the Cronbach a
ranging from 0.807 to 0.822. Test-retest reliability across all items was reported to be >0.9. The study was
conducted with the participation of 330 individuals, 57.8% of whom were male.

[@TEERT The Persian version of the assistive technology device prerequisite assessment tool is valid
and reliable. It can be used to evaluate the alignment between individual needs and assistive technology,

Received: 30 Nov 2024 as well as to assess the outcomes of rehabilitation services for Persian-speaking adults with disabilities.

Accepted: 23 Feb 2025 ¢ [EWIEE People with disabilities, Assistive technology, Validation, Usability assessment, Validity and
Available Online: 01Jul 2025 reliability
0 00 0 0 PP PP P TP =
* Corresponding Author:

Kianoush Abdi, Associate Professor.

Address: Department of Rehabilitation Management, School of Rehabilitation Sciences, University of Social Welfare and Rehabilitation Sciences,
Tehran, Iran.

Tel: +98 (912) 7603800
E-Mail: k55abdi@yahoo.com
Copyright © 2025 The Author(s);

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

278



mailto:k55abdi@yahoo.com
https://orcid.org/0000-0002-1832-6231
https://orcid.org/0000-0002-9231-5338
https://orcid.org/0000-0002-2360-7492
https://orcid.org/0000-0003-0559-148X
https://rehabilitationj.uswr.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.32598/RJ.26.2.3994.1
https://crossmark.crossref.org/dialog/?doi=10.32598/RJ.26.2.3994.1
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

Archives of

Rehabilitation

English Version
Introduction

ssistive technologies encompass a range

of tools and services designed to support

people with chronic conditions, disabili-

ties, elderly individuals, and those facing

temporary or permanent impairments
[1]. Through a variety of tools and services, these tech-
nologies enhance independence and social participation
for these groups. Examples of assistive technologies
include wheelchairs, hearing aids, white canes, text-to-
speech software, and medication organizers [2].

According to a report by the World Health Organiza-
tion (WHO), 15% of the global population lives with
a disability [3]. Additionally, approximately 2.5 billion
people rely on assistive technologies to lead a better and
more independent life. This number is expected to rise
to 3.5 billion by 2050 due to an aging population and the
increasing prevalence of non-communicable diseases
[4]. Given Iran’s estimated population of around 91.5
million in 2024 [5], an estimated 13.7 million people in
the country will experience a disability.

Hence, ensuring access to accessible, appropriate, and
affordable assistive technologies is a fundamental hu-
man right and a public health and development prior-
ity [6]. Moreover, bridging existing gaps is crucial for
achieving the sustainable development goals and ensur-
ing the effective implementation of the convention on
the rights of persons with disabilities [3].

Despite the widespread need for and positive impact of
assistive technologies, access remains significantly limited.
Evidence suggests that 90% of individuals in need of assis-
tive technologies are unable to obtain them [3]. However, if
the provision of these technologies does not take users’ needs
and preferences into account, they may fail to deliver a satis-
factory experience. This mismatch can lead to improper use
or even abandonment of these technologies [7]. Therefore,
aligning assistive technologies with users’ needs and prefer-
ences is crucial for their adoption and effectiveness [8].

Various assessment tools have been developed to eval-
uate user satisfaction and the impact of assistive tech-
nologies on functional outcomes, facilitating decision-
making and monitoring their use [9]. These tools help
improve product design, advance scientific research,
shape public policies, and emphasize the importance of
assistive technologies in sustaining rehabilitation pro-
grams [9, 10].

Despite the critical need for standardized assessment
tools, Iran lacks a reliable method for evaluating how
well assistive technologies meet the needs of individuals
with disabilities. Although the rapid assistive technolo-
gy assessment tool has been translated into Persian and
its face validity has been established, its primary pur-
pose is to assess the prevalence of assistive technology
use and needs in the population [11]. This study aims to
translate and adapt the consumer form of the ATD-PA
and to assess its validity and reliability for adults with
disabilities in Iran.

Materials and Methods

This study employed a methodological research design
and was conducted in 2023-2024. The target population
included adults with disabilities receiving support from
the Welfare Organization of Ardabil Province, Iran, and
using assistive technology devices. Non-probability
quota sampling was employed.

To ensure proper representation, coordination was
made with the General Directorate of the Welfare Or-
ganization of Ardabil Province, Iran, and the study
population was categorized according to the number of
assistive technology users in four counties of Ardabil
Province (cities of Ardabil, Parsabad, Khalkhal, and
Namin). The sample distribution for each county is pre-
sented in Table 1.

Inclusion and exclusion criteria

The inclusion criteria were as follows: the individual
must have a disability classified as severe or very severe
by the Welfare Organization’s medical-rehabilitation
commission and be receiving support from the Welfare
Organization in Ardabil Province, Iran. Additionally, the
individual must be over 18 years old, willing to partici-
pate in the research, and able to communicate in Persian.
Meanwhile, the individual must also have used at least
one assistive technology in the past two months. Sub-
sequently, the exclusion criterion was incomplete ques-
tionnaire responses.

Study instruments

In this study, the Assistive Technology Device Predis-
position Assessment (ATD PA) was used. Designed by
Marcia J. Scher in 1996, this tool assesses the best match
between an individual and assistive technology for peo-
ple over 18 years old [12]. It is part of the matching per-
son and technology (MPT) model, which examines the
individual’s characteristics, environment, and technol-
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Table 1. Sample size breakdown by number of individuals with disabilities using assistive technology in ardabil province

No. (%)
County Sample Size
Population Size
Ardabil 963(51.08) 168
Parsabad 541(28.70) 95
Khalkhal 216(11.45) 38
Namin 165(8.75) 29

ogy. The MPT model is based on the International Clas-
sification of Functioning, Disability, and Health (ICF)
framework, and its goal is to provide a comprehensive
evaluation of users’ goals, preferences, environmental
factors, and assistive technology [12].

The ATD-PA consists of two forms: one for consumers
(users) and one for professionals. The consumer form
contains four sections. The first section evaluates indi-
viduals’ performance across nine functional domains,
including thinking, decision-making and remembering,
seeing, hearing, speaking and communicating, muscle
power and physical endurance, control of arms, shoul-
ders, trunk, grasping and control of fingers, control of
hips, legs, feet, and control of voluntary movement. This
section uses a 5-point Likert scale to score responses.
The second section evaluates activities, participation,
and quality of life through 12 questions, with the aver-
age score representing overall quality of life. The third
section assesses psychological, social, and emotional
characteristics using 32 statements, which are scored
accordingly. The fourth section, known as the device
form, evaluates consumers’ expectations of the assistive
technology they use, based on 12 questions. This tool
helps create a consumer profile, enabling rehabilitation
professionals to identify functional areas that need inter-
vention [12].

In assessing the internal consistency of the quality-of-
life subscale (Section B) of the original ATD-PA ver-
sion, a Cronbach a of 0.80 indicated good reliability [8].
In studies conducted by the author in 2005 and 2010,
the ATD-PA’s high internal consistency and predictive
validity were confirmed [13, 14]. Furthermore, a strong
correlation between the ATD-PA and the life satisfaction
scale was found (Spearman’s P=0.89) [14].
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Implementation method

Permission to use the tool was initially obtained from
the questionnaire’s designer. The translation process fol-
lowed the forward-backward method, adhering to the
WHO’s recommended standards [15]. First, the tool
was translated from English into Persian by a bilingual
translator. Next, a back-translation into English was
performed by another bilingual translator, who had no
previous knowledge of the original. This ensured the
accurate conveyance of core concepts and content. The
two versions were reviewed in collaboration with reha-
bilitation and assistive technology experts, incorporat-
ing their feedback to finalize the translation. The newly
translated English version was then sent to the original
author of the questionnaire for review. After receiving
approval for conceptual equivalence and consistency
with the original, the final Persian version was reviewed
by rehabilitation specialists and individuals with dis-
abilities to assess face and content validity.

Two indices, namely content validity ratio (CVR) and
content validity index (CVI), were used for quantitative
content validity assessment. After collecting the survey
questionnaires, expert feedback was analyzed statisti-
cally based on CVR and CVI values, resulting in modi-
fications, such as item removal, addition, or revision.
The Lawshe method was used to calculate the CVR and
determine content validity [16]. Fifteen rehabilitation
specialists evaluated the Persian version, rating each
item as “essential,” “useful but not essential,” or “not
necessary.” Experts also assessed each item’s clarity
and relevance. Items with a CVR<0.49 were eliminated.
For CVI assessment, specialists evaluated each item for
clarity, simplicity, and relevance according to Waltz and
Bausell’s guidelines [17]. The percentage of experts se-
lecting the top two categories was then calculated. Items
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scoring <0.70 were rejected, those between 0.70 and
0.79 required revision, and those >0.79 were deemed
acceptable.

Face validity was assessed by collecting feedback
from 6 experts and individuals with disabilities on the
comprehensibility of the tool’s questions. Revisions
were made based on their suggestions.

Factor analysis was conducted to assess the construct
validity of the ATD-PA tool. Sample size was deter-
mined based on scientific recommendations, suggesting
5 to 10 participants per item [ 18] and a minimum of 200
participants for factor analysis [19]. Given the 66 items
in the tool, a sample of 330 participants was selected
for the construct validity assessment. Data adequacy for
factor analysis was assessed using the Kaiser-Meyer-
Olkin index and the Bartlett test. The varimax rotation
method was used to facilitate factor interpretation [20].
The purpose of these analyses was to identify the under-
lying factors within the items.

The tool’s reliability was assessed through internal
consistency and test-retest reliability measures. Due
to structural differences among the four sections and
the absence of a definitive theoretical model for each,
confirmatory factor analysis was not conducted for the
ATD-PA tool. Internal consistency was assessed using
the Cronbach a coefficient.

Following approval from the Ardabil Welfare Orga-
nization and participant selection based on eligibility
criteria from the Armaghan system, participant condi-
tions were confirmed via phone calls. Informed consent
was then obtained from individuals with disabilities for
study participation. Participants attended welfare cen-
ters in various counties, where the researcher provided
detailed instructions on completing the questionnaire.
The participants then completed the ATD-PA tool.

In the final stage, test-retest reliability was assessed
by having 30 individuals with disabilities complete the
questionnaire again after two weeks. The intraclass cor-
relation coefficient (ICC) was then calculated with a
95% confidence interval (CI).

Statistical analysis
Descriptive statistics were used to summarize partici-
pant characteristics, and data analysis, including factor

analysis, was performed using SPSS software, version
23.
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Results

A total of 330 individuals participated in this study,
57.8% of whom were male. The participants’ Mean+SD
age was 43+12.61 years . The largest age group was
3140 years, representing 25.5% of the participants.
Additionally, 45.1% of participants had mobility im-
pairments, and 11.21% used more than two assistive
technology devices. The distribution of participant char-
acteristics is presented in Table 2.

In Table 3, the CVR and CVI for the ATD-PA tool
were calculated and analyzed. The results indicated that
CVR=0.94 and CVI=0.95, both demonstrating a very
high level of content validity for this assessment tool.

Exploratory factor analysis for Section B (activity and
participation or quality of life) of the questionnaire, con-
sisting of 12 items, was conducted using the maximum
likelihood method with varimax rotation. The analysis
identified two latent factors: physical health and person-
al independence, and social interactions and community
participation. The Kaiser-Meyer-Olkin measure for this
section was 0.884, indicating adequate data for fac-
tor analysis. Additionally, the Bartlett test (3>=973.03,
P<0.001) confirmed significant correlations among the
items. Based on these findings, the two identified factors
accounted for 34.5% of the total variance, with Factor 1
explaining 20.3% and Factor 2 explaining 14.2%. The
item loadings for each factor are presented in Table 4.

Exploratory factor analysis for Section D (device
form) of the questionnaire, consisting of 12 items, was
performed using the maximum likelihood method with
varimax rotation. The analysis identified two latent fac-
tors: usability and personal compatibility, and social and
environmental comfort. The Kaiser-Meyer-Olkin value
for this section was 0.865, indicating the adequacy of
the data for factor analysis. Additionally, Bartlett’s test
(x*=1066.96, P<0.001) showed significant correlations
among the items. Based on the results, the two identi-
fied factors explained 37.1% of the total variance in the
scores, with the first factor explaining 22.3% and the
second factor explaining 14.8%. The items for each fac-
tor and their factor loadings are presented in Table 5.

The reliability results of the test, including the intra-
class ICCs and the Cronbach o values, are shown in
Table 6.
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Table 2. Distribution of participant characteristics

Variables Category No. (%)

Female 139(42.1)
Gender

Male 191(57.8)

Visual impairment 68(20.6)
Type of disability Hearing impairment 113(34.2)
Mobility impairment 149(45.1)

Glasses 22(6.6)

White cane 22(6.6)

Ocular prosthesis 28 (7.6)
Hearing aid 117(31.9)

Prosthesis 37(10.1)

Assistive technologies used

Walker 19(5.2)

Wheelchair 46(12.5)

Brace 19(5.2)

Cane 48(13)

Protective garment 9(2.5)

Discussion

To develop the Persian version of the ATD-PA scale, a
multi-step process was followed, including initial trans-
lation, version unification, and back-translation into the
original language. The final version was refined through
multiple review sessions by the research team, followed
by assessments of face validity, content validity, and
construct validity.

In the face validity assessment, no items were eliminat-
ed. However, based on expert feedback, modifications
were made to items 41 and 63 to 66. Content validity
was confirmed with a CVR of 0.94 and a CVI of 0.95,
demonstrating the accuracy and precision of the ques-
tions in measuring the intended characteristics. These
findings align with international studies. In Brazil, the
conceptual, semantic, and operational adaptation of the
ATD-PA tool was validated with high expert agreement
[21]. Similarly, in Germany, strong content validity for
this tool was reported, highlighting its reliability in eval-
uating assistive technologies [22].

Archives of

Rehabilitation

Regarding construct validity, the study revealed that
while some underlying factors were identified, the ex-
plained variance for Sections B (activity and participa-
tion or quality of life) and D (device form) was below
50%, indicating the need for revision in these sections.
Some of our findings contrast with international stud-
ies. For instance, a study in Greece reported satisfactory
construct validity for subscales such as adaptability, us-
ability, and satisfaction with assistive technology [23].
Additionally, in this study, Section A (performance)
showed a low Cronbach a of 0.235, and Section C (psy-
chosocial characteristics) had a KR-21 value of 0.447,
indicating weak reliability. As a result, factor analysis
was not conducted for these sections.

In the test, re-test reliability assessment, the ICC val-
ues for all sections, measured over a two-week interval,
were notably high, ranging from 0.957 to 0.982. These
results reflect strong agreement and reliability across
all sections, which is consistent with international stud-
ies, such as those in Greece (ICC=0.981) and Italy
(ICC=0.981) [23, 24].
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Table 3. CVR and CVI values associated with each item of the tool

o, ESTCAL Gy (SOSC,en gmewel oy oDl hem Emen Oaiy

(cvi) ) (cvi) ) (cwi)
1 1 0.93 1 23 0.86 1 0.86 45 1 1 1
2 1 0.93 1 24 0.86 1 0.86 46 0.86 1 0.86
3 1 0.93 1 25 0.86 1 0.86 47 0.86 1 0.86
4 1 0.93 1 26 0.86 1 0.86 48 1 1 1
5 1 0.93 1 27 0.86 1 0.86 49 0.86 1 0.86
6 1 0.93 1 28 0.86 1 0.86 50 0.86 1 0.86
7 1 0.93 1 29 0.86 1 0.86 51 0.86 1 0.86
8 1 0.93 1 30 0.86 1 0.86 52 1 1 1
9 1 0.93 1 31 0.86 1 0.86 53 1 1 1
10 1 0.93 1 32 0.86 1 0.86 54 0.86 1 0.86
11 1 0.93 1 33 0.86 1 0.86 55 1 0.87 1
12 1 0.93 1 34 1 1 1 56 1 1 1
13 1 0.93 1 35 0.86 1 0.86 57 1 1 1
14 1 0.93 1 36 0.86 1 0.86 58 1 1 1
15 1 0.93 1 37 0.86 1 0.86 59 1 0.93 1
16 1 0.93 1 38 1 1 1 60 1 0.93 1
17 0.86 0.80 0.86 39 1 1 1 61 1 0.93 1
18 0.86 0.60 0.86 40 1 1 1 62 1 1 1
19 1 0.93 1 41 1 1 1 63 0.86 0.80 0.86
20 1 0.93 1 42 1 1 1 64 0.86 0.80 0.86
21 1 0.93 1 43 1 1 1 65 0.86 0.80 0.86
22 0.86 1 0.86 44 1 1 1 66 0.86 0.80 0.86

Avchives of
CVI: Content validity index; CVR: Content validity ratio. Rehabilitation

Table 4. Factor loadings of each item in the latent factor obtained from the exploratory factor analysis of section B (activity and
participation/quality of life)

Item 10 11 12 13 14 15 16 17 18 19 20 21

Physical health
and personal 0.535 0.536 0.22 0.004 0.058 0.123 0379 0483 0412 0472 0815 0.622
independence
Social inter-
actions and
community
participation

0.157 0.219 0.387 0.38 0.394 0.441 0.56 0368 0535 0464 0.075 0.087
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Table 5. Factor loadings of each item in the latent factor obtained from the exploratory factor analysis of section D (device form)

Item 55 56 57 58 59

60 61 62 63 64 65 66

Usability and
personal
compatibility

0.549 0.699 0.641 0527 0.482

Social and
environmental
comfort

0216 0.292 0.137 0.092 0.365

0494 0494 0259 0365 0445 0.234 0.115

0376 0151 0.238 0300 0354 0.712 0.741
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Table 6. Internal consistency and reproducibility of the assistive technology device predisposition assessment tool

Section Section Title Cronbach a ICC (n=30) 95% Cl KR-21
A Physical domain performance 0.235 0.975 0.947-0.988
B Quality of life 0.807 0.982 0.962-0.991
C Psychological and social characteristics - 0.982 0.963-0.992 0.44
D Device satisfaction 0.822 0.957 0.910-0.980

Archives of
ICC: Intra-class correlation coefficient; CI: Confidence interval. Rehabilitation
The obtained Cronbach a values for Section B (0.807) Conclusion

and Section D (0.822) indicate good internal consis-
tency, which aligns with reports from Italy (a=0.702—
0.804) [24] and the United States (0=0.80) [13]. These
results also correspond with findings from Alves et al.
in Brazil, who reported moderate to excellent reliability
for the ATD-PA tool [21]. However, the low Cronbach
a for Section A (0.235) suggests that the structure of the
questions assesses different dimensions within each sec-
tion. Although the Cronbach a for Section C was not re-
ported, its high ICC (0.982) indicates strong agreement.

The availability of appropriate tools for evaluating the
compatibility of assistive technologies with users can
have a positive impact on their lives, fostering techno-
logical advancements and improving service delivery
[25]. These tools not only assess user satisfaction and
functional improvements but also measure the impact of
assistive technology use over a specified period [9].

The ATD-PA tool has been used in previous research to
evaluate the capabilities of assistive technologies across
various populations, demonstrating its scientific validity
[12].

The Persian version of the ATD-PA demonstrates ac-
ceptable psychometric properties for evaluating the ex-
periences of individuals using assistive technologies.
Therefore, like the original version, the Persian adapta-
tion is a reliable and valid tool suitable for both clinical
and research settings.

Study limitations

Due to the large number of items in this scale and the
time required for completion, some rehabilitation service
providers, including the Welfare Organization, faced
time and resource constraints. These challenges may
hinder the creation of comprehensive user profiles, po-
tentially impacting the accuracy and efficiency of assess-
ments. Additionally, reliance on self-reporting by users
could reduce evaluation accuracy, as some participants
may find it difficult to fully articulate their experiences.

Ethical Considerations
Compliance with ethical guidelines
Informed consent was obtained from participants or

their legal guardians. Ethical principles were strictly ad-
hered to, ensuring confidentiality and privacy. Participa-
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draw from the study at any stage without consequences.
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2. Consumer form
3. Matching Person and Technology (MPT)
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1. World Health Organization (WHO)
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5. Content Validity Ratio
6. Content Validity Index
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4. International Classification of Functioning, Disability and Health
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7. Intraclass Correlation Coefficient (ICC)
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