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Introduction: The Gait Assessment and Intervention Tool (GAIT) is an observational gait scale 
designed to identify and evaluate gait pattern alterations in individuals with Stroke. 
Objective: To translate, culturally adapt, and validate the European Portuguese version of the 
GAIT, ensuring its applicability in clinical practice and research. 
Material and Methods: The study was conducted in two phases: (1) Translation and cultural 
adaptation, following international guidelines, including translation, back-translation, review by 
a panel of 11 experts and pre-testing; (2) Content validation, assessed by a panel of nine experts 
using the Content Validity Index (CVI). 
Results: The final Portuguese version of the GAIT achieved 100% agreement among experts in 
the pre-test phase. In content validation, 30 out of 31 items were rated as "very relevant" or "quite 
relevant" (I-CVI ≥ 0.87), resulting in an S-CVI of 0.996, indicating excellent content validity. 
Discussion: The Portuguese version of the GAIT demonstrated conceptual equivalence with the 
original scale and strong content validity. These findings suggest that the GAIT is a reliable and 
valuable tool for post-stroke gait assessment, supporting the identification of specific gait impair-
ments and the implementation of targeted interventions. 
Conclusion: The high content validity scores and strong expert agreement support the use of the 
Portuguese GAIT in clinical practice and research. Future studies should evaluate its inter- and 
intra-rater reliability and explore its integration with digital technologies for gait analysis. 
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Introdução: A Gait Assessment and Intervention Tool (GAIT) é uma escala observacional da 
marcha que permite identificar e avaliar alterações no padrão de marcha em indivíduos com Aci-
dente Vascular Cerebral (AVC). 
Objetivo: Traduzir, adaptar culturalmente e validar a versão portuguesa europeia da GAIT para 
garantir a sua aplicabilidade na prática clínica e na investigação. 
Material e Métodos: O estudo incluiu duas fases: (1) Tradução e adaptação cultural, realizada 
segundo diretrizes internacionais, com tradução, retrotradução, revisão por um painel de 11 espe-
cialistas e pré-teste; (2) Validação de conteúdo, conduzida por um painel de nove especialistas, 
utilizando o Índice de Validade de Conteúdo (CVI). 
Resultados: A versão final da GAIT foi obtida com 100% de concordância entre os especialistas 
na fase de pré-teste. Na validação de conteúdo, 30 dos 31 itens foram considerados "muito rele-
vantes" ou "bastante relevantes" (I-CVI ≥ 0,87), resultando num S-CVI de 0,996, indicando exce-
lente validade de conteúdo. 
Discussão: A versão portuguesa da GAIT mostrou-se conceptualmente equivalente à versão ori-
ginal, apresentando uma forte validade de conteúdo. Estes resultados sugerem que a GAIT pode 
ser uma ferramenta útil e confiável para avaliar a marcha em indivíduos pós-AVC, auxiliando na 
identificação de alterações específicas e na implementação de intervenções personalizadas. 
Conclusão: Os altos índices de validade de conteúdo e a elevada concordância entre os especia-
listas suportam a utilização da versão portuguesa da GAIT na prática clínica e na investigação. 
Estudos futuros devem avaliar a confiabilidade inter e intra-avaliador e explorar a integração da 
ferramenta com tecnologias digitais para análise da marcha. 
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Introduction 

Gait, a cycle of automatic and voluntary movements, is a 
complex motor task requiring a coordinated pattern of 
muscle synergies across all body segments, and the integ-
rity of various neuromotor systems. This pattern originates 
in the spinal cord and is finely regulated by multiple brain 
regions, including the motor cortex, cerebellum, basal gan-
glia, and brainstem, serving as a vital indicator of human 
independence.¹,² 

Gait becomes even more critical in post-stroke rehabilita-
tion. Stroke, one of the leading causes of long-term disabil-
ity worldwide, significantly impairs motor function, often 
resulting in deficits that severely affect gait independence 
and quality, thereby impacting overall functionality.²,³ 
These impairments, including reduced balance capacity, 
abnormal muscle activation, and spasticity, not only hinder 
mobility but also increase the risk of falls, further compro-
mising overall functionality.⁴ 

As a key determinant of post-stroke functionality, gait is tra-
ditionally evaluated using three-dimensional computerised 
analysis, recognised as the gold standard in this field.⁵ This 
comprehensive instrumental approach -encompassing kine-
matic, kinetic, energetic, and myoelectric aspects- enhances 
clinical reasoning, confidence in decision-making, and the de-
velopment of effective therapeutic plans. However, its high 
costs and operational complexity limit its widespread use, 

leading clinicians to rely on observational analysis, a more 
practical alternative in routine clinical settings.² Several 
standardized tests assess gait, including the 10-Metre Walk 
Test, the Timed Up and Go Test, the Gait Assessment and In-
tervention Tool, and the Wisconsin Gait Scale.⁶,⁷ 

The Gait Assessment and Intervention Tool (GAIT) was 
developed as an intermediate solution, offering a detailed 
yet cost-effective gait assessment to facilitate its broader 
use in clinical practice and research without the financial 
and logistical constraints of more complex systems.⁷ Addi-
tionally, this tool was designed to overcome the limitations 
of other qualitative gait assessment scales, such as the 
Tinetti Gait Scale and the Wisconsin Gait Scale, by provid-
ing a more comprehensive and detailed evaluation. This 
makes it particularly valuable for rehabilitation, especially 
in guiding therapeutic interventions for stroke survivors.⁸ 

Despite the availability of validated gait assessment tools 
in various languages, there is currently no validated Portu-
guese version of such an instrument, representing a critical 
gap in clinical and research settings. Existing gait evalua-
tion methods in Portugal either lack standardization or rely 
on foreign-language scales, which may not be fully adapted 
to the cultural and linguistic context. Given the increasing 
demand for evidence-based rehabilitation tools, there is a 
pressing need for a validated Portuguese gait assessment 
tool that ensures accuracy and applicability in local 
healthcare settings. 
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Originally developed in English,⁷ the GAIT demonstrated 
excellent inter- and intra-rater reliability (Intraclass Corre-
lation Coefficient [ICC] = 0.93 and 0.95), further supported 
by a robust Cronbach’s alpha (0.757 and 0.767).⁹ The tool 
was later translated and cross-culturally adapted into 
Spanish¹⁰ and Thai,¹¹ maintaining high reliability (ICC = 
0.93 and 0.95, respectively). 

Given these strong psychometric properties, this study 
aims to translate, culturally adapt, and validate the GAIT 
for the Portuguese population, addressing the current gap 
in available assessment tools. By ensuring linguistic and 
contextual appropriateness, this version will provide a 
standardized and reliable instrument for rehabilitation re-
search and clinical practice in stroke rehabilitation. 

Methodology 

This study employs a methodological design, which focuses 
on the systematic development, adaptation, or validation of 
measurement instruments to ensure their cultural, linguis-
tic, and psychometric adequacy for the target population. 
 
Instrument 
 
The GAIT consists of 31 items that qualitatively assess gait 
and its phases, with each item receiving a specific score. 
The scale is structured into three sections evaluating: (1) 
upper limb and trunk coordination; (2) trunk and lower 
limbs during the stance phase; and (3) both aspects during 
the swing phase.⁷ With a scoring range from 0 to 62, where 
0 represents an ideal gait. The administration of the GAIT 
takes approximately 20 minutes.¹² 

To apply the GAIT, subjects must be filmed while walk-
ing, capturing at least six complete steps from multiple per-
spectives, including left/right lateral views and anteropos-
terior/posteroanterior views. These recordings provide a 
detailed assessment of gait components, optimizing clinical 
time and enabling comparisons throughout the rehabilita-
tion process.¹³ 
 
Translation and Cross-Cultural Adaptation of the 
GAIT Scale for the Portuguese Population 
 
This process followed the Guidelines for the Process of 
Cross-Cultural Adaptation of Self-Report Measures¹⁴ and 
the Consensus-based Standards for the Selection of Health 
Measurement Instruments (COSMIN).¹⁵ The adaptation 
followed four phases: (1) Translation, (2) Back-translation, 
(3) Expert panel review, and (4) Pre-testing. 

The translation phase began with formal authorization 
from the original authors via email. Two independent na-
tive Portuguese translators were selected: an English pro-
fessor and a healthcare professional with proficiency in 
English and Portuguese, assessed according to the 

Common European Framework of Reference for Lan-
guages (CEFR). Each translator received: the original ver-
sion of the GAIT, translation instructions explaining the 
project’s objectives and the expected collaboration, and a 
consent form for participation. After obtaining consent, 
translators also completed a characterization form to doc-
ument their language proficiency. 

The back-translation phase involved two independent bi-
lingual professionals who received the translated consen-
sus version but had no prior knowledge of the original 
scale. The same procedures applied in the translation phase 
were followed. 

The expert panel included 11 healthcare professionals 
specialized in neurofunctional rehabilitation, comprising 
physiotherapists, physiatrists, and occupational therapists. 
The selection of 11 experts was based on prior adaptations 
of the GAIT scale, where 9 specialists were chosen for the 
Spanish version¹⁰ and four specialists for the Thai ver-
sion.¹¹ By selecting this number of experts and ensuring 
diversity among professionals, we maintained alignment 
with established recommendations,¹⁴ which emphasize 
the importance of having a sufficiently representative and 
multidisciplinary panel to enhance the reliability and valid-
ity of the adaptation process. Two rounds of analysis were 
conducted using a structured questionnaire: Section 1 - As-
sessed the cultural relevance of the translated scale; Section 
2 - Evaluated clarity, comprehension, and importance of 
each item to finalize the pre-final version.¹⁶ 

Finally, the pre-test involved four physiotherapy experts 
in neurofunctional rehabilitation. A semi-structured inter-
view was conducted via video conferencing, using a prede-
fined set of questions developed by the authors. This step 
aimed to verify the comprehension, interpretation, and rel-
evance of the GAIT items, completing the cross-cultural ad-
aptation process and producing the final Portuguese ver-
sion. The number of professionals selected for this phase 
was determined by the principle of data saturation, mean-
ing that interviews were conducted until no new insights or 
modifications emerged. Given that after four interviews the 
feedback became redundant, indicating that the translated 
scale was well understood and required no further adjust-
ments, the process was concluded at this stage.¹⁶ 
 
Content Validity 
 
Content validity assesses the relevance and adequacy of 
each item in the GAIT concerning the construct it evalu-
ates. According to Daly et al. (2009) and Gor-García-
Fogeda et al. (2019), this scale aims to assess gait quality in 
post-stroke hemiparetic individuals, considering aspects 
such as stability, symmetry, alignment, and movement 
continuity.⁷,¹⁰  

To determine content validity, a structured validation pro-
cess was conducted with an expert panel in neurofunctional 
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physiotherapy. Experts evaluated each item using a Likert 
scale from 1 to 4: 

1 = Not relevant (relative to the scale's construct) 
2 = Somewhat relevant (relative to the scale's construct) 
3 = Quite relevant (relative to the scale's construct) 
4 = Very relevant (relative to the scale's construct) 
 

A total of nine experts were carefully selected, following 
recommended guidelines on panel size (3 to 10 special-
ists).¹6-¹⁸ The inclusion criteria required: 
• previous participation in the cross-cultural adapta-

tion of the GAIT; 
• a minimum of 10 years of experience in post-stroke 

neurofunctional physiotherapy; 
• advanced academic qualifications (Master’s or PhD); 
• involvement in research related to post-stroke reha-

bilitation. 
 
Each expert received an email invitation to participate, 
which included the study protocol and an explanation of its 
objectives. Subsequently, an online validation form was 
distributed, allowing experts to complete it remotely. Once 
the completed forms were collected, the Content Validity 
Index (CVI) was calculated based on the degree of expert 
agreement regarding the relevance of each item. 

The CVI calculation followed the methodology for as-
sessing expert agreement on item relevance.¹⁸ The analysis 
and interpretation of the values were conducted as follows: 
• item-Level CVI (I-CVI): Calculated by dividing the 

number of experts who rated an item as 3 or 4 by the 
total number of experts; 

• scale-Level CVI (S-CVI): Calculated as the mean I-
CVI across all scale items; 

• excellence Criteria: A minimum threshold of 0.78 was 
set for I-CVI, and 0.80 for S-CVI, with an optimal 
value exceeding 0.90¹⁹; 

• if any item had an I-CVI below 0.78, it was reviewed 
to determine whether modification or exclusion was 
necessary²⁰; 

• the scale as a whole was considered to have high va-
lidity if the S-CVI reached or exceeded 0.90. 

 
Ethical Considerations 

 
Throughout the process, measures were taken to ensure 
that experts fully understood the objectives of the evalua-
tion and that their feedback was kept confidential, in com-
pliance with ethical principles. 

Results 

This chapter presents the results of the four phases in-
volved in the translation and cross-cultural adaptation pro-
cess, as well as the content validation of the GAIT adapted 

to the Portuguese context. The results are structured ac-
cording to each stage of the study. 
 
Translation and Cross-Cultural Adaptation 
 
During the translation phase, two independent translators 
produced separate translations. Consensus was reached in 
a meeting between the study authors and the translators, 
where each item was compared and adjusted to ensure se-
mantic and cultural equivalence. 

The back-translation phase followed, involving two inde-
pendent back-translators. Their back-translations were 
compared, revised, and consolidated into a consensus ver-
sion, which was then submitted to the original scale author, 
Janis J. Daly,⁷ for approval. The author endorsed the final 
version without modifications. 

A panel of 11 experts in neurological rehabilitation as-
sessed the semantic, idiomatic, and conceptual equivalence 
between the original and adapted versions. This phase in-
volved two rounds of evaluation: 
• first Round: Most items and sub-items achieved an 

agreement rate exceeding 85%. Items with lower 
agreement were adjusted according to expert recom-
mendations; 

• second Round: After the revisions, all items reached 
an agreement level above 87.5%, consolidating the 
pre-final version of the GAIT scale. 

 
The pre-test phase involved four physiotherapists 4pecial-
izing in Neurofunctional Physiotherapy to assess the clar-
ity, comprehension, and relevance of the items in the pre-
final version of the scale. This stage included semi-struc-
tured interviews conducted via videoconference, allowing 
experts to suggest improvements and clarify any doubts. 
The feedback was analysed, leading to minor terminology 
adjustments to enhance clarity. As the process followed the 
principle of data saturation, no new insights emerged after 
four interviews, confirming that the translated scale was 
well understood and required no further modifications. 
Consequently, the final consensus version of the GAIT, 
translated and adapted for the Portuguese population, was 
completed with 100% agreement among the physiothera-
pists (Available upon request). 
 
Content Validation 
 
To assess content validity, a validation form was distrib-
uted to a panel of nine experts, of whom eight responded. 
The Content Validity Index (I-CVI and S-CVI) demon-
strated high agreement among the experts: 
• I-CVI: 30 out of 31 items were rated as ‘quite relevant’ 

or ‘very relevant’. Item 4 received a slightly lower eval-
uation (I-CVI = 0.875), primarily due to a terminologi-
cal issue. The item in question—"Trunk Alignment 
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(Static)"—was defined as follows: “0 = Normal upright 
posture (absence of flexion, extension, or lateral flex-
ion); 1 = Trunk in __ flexion or __ extension; 2 = Trunk 
in lateral flexion to the __ right or __ left.; 3 = Trunk 
simultaneously in __ flexion or __ extension and lat-
eral flexion to the __ right or __ left.” One of the ex-
perts pointed out that, conceptually and biomechani-
cally, the trunk in a standing position is never truly 
static—similar to postural balance, maintaining stabil-
ity requires continuous muscle activity, even if it is not 
visually perceptible. However, as the term "static" is 
widely used in clinical practice, it was not altered in the 
final version. 

• S-CVI: The mean I-CVIs resulted in an S-CVI of 
0.996, indicating strong content validity. 

 
These results confirm that the Portuguese version of the 
GAIT is suitable for assessing gait in post-stroke individu-
als within the Portuguese cultural context, demonstrating 
potential as a valuable tool for both clinical practice and fu-
ture research. 

Discussion 

The results of this study confirm that the cross-cultural ad-
aptation of the GAIT for the Portuguese population was fea-
sible and that it demonstrates excellent content validity. 
The methodology employed, following internationally rec-
ognised guidelines, ensured the quality of the translation 
and cross-cultural adaptation process.¹⁴ 

The translation and back-translation process was con-
ducted rigorously, involving independent translators and 
back-translators with complementary expertise. This ap-
proach ensured the semantic and conceptual equivalence 
of the adapted version with the original instrument. Minor 
discrepancies identified during the translation and back-
translation phases were resolved through consensus meet-
ings, maintaining the integrity of the evaluated items. 

The expert panel review was essential in validating the 
cultural equivalence and relevance of the adapted items. 
The inclusion of specialists with extensive experience in 
post-stroke rehabilitation ensured that adaptations were 
appropriate for clinical practice. The agreement rate among 
experts was high, with all items achieving an agreement 
level above 87.5% in the second round. 

The pre-test with physiotherapists further confirmed the 
clarity and comprehensibility of the adapted version, with 
100% agreement among experts, reinforcing the terminolog-
ical adequacy and clinical relevance of the items for the Por-
tuguese population. Minor modifications were incorporated, 
resulting in a final version that is easily understood and ap-
plicable in clinical practice. 

The Portuguese version was compared with previous adap-
tations of the GAIT in Spanish¹⁰ and Thai¹¹ to highlight its 

strengths and challenges. The Spanish version reported an 
S-CVI of 0.94, with 87% of items achieving excellent validity 
(≥0.78) and 10% rated as having good validity (≥0.72). The 
Thai version demonstrated high inter- and intra-rater relia-
bility (ICC = 0.93 and 0.95, respectively), reinforcing the ro-
bustness of the scale. 

In comparison, the Portuguese version achieved an even 
higher overall S-CVI (0.996), suggesting stronger content 
validity than previous adaptations. However, while the 
Spanish adaptation encountered terminology difficulties—
such as adapting terms like vaulting and limb alignment—
the Portuguese version faced a conceptual challenge with 
the definition of "static trunk alignment". Biomechanically, 
postural control is never truly static, as maintaining stabil-
ity requires continuous muscle activation, even if imper-
ceptible to the naked eye. Despite expert discussions, the 
term was retained due to its widespread use in clinical prac-
tice. The Thai adaptation, although following a similar 
translation protocol, required English terminology for cer-
tain gait phase descriptions, which was not necessary in the 
Portuguese adaptation due to linguistic compatibility. 
These differences highlight the importance of cultural and 
linguistic adjustments when adapting clinical assessment 
tools across different populations. 

The Portuguese version of the GAIT is a valuable tool for 
gait assessment in post-stroke individuals, facilitating the 
identification of specific deficits and the implementation of 
targeted interventions. Its application in clinical practice 
may enhance rehabilitation outcomes. Furthermore, a sys-
tematic review by Ferrarello et al. identified the GAIT as 
one of the highest-rated observational tools for gait assess-
ment in stroke patients, reinforcing its reliability and clini-
cal relevance. This further underscores the importance of 
its cultural adaptation for the Portuguese population, en-
suring accessibility and applicability in both clinical and re-
search settings.²¹ 

Despite its methodological rigor, this study has some limi-
tations. Future research should explore the applicability of 
the Portuguese GAIT among clinicians with varying levels of 
experience to assess its usability in broader clinical settings. 
Additionally, the pre-test and validation sample were re-
stricted to physiotherapists, which may limit generalizability 
to other healthcare professionals, such as physiatrists, neu-
rologists, or occupational therapists. 

To further enhance the validation of the Portuguese 
GAIT, future studies should investigate its intra- and inter-
rater reliability, which is already planned for the short 
term. Additionally, multicenter trials involving different re-
habilitation centers would be valuable in assessing the con-
sistency of its application across diverse clinical settings. 

The integration of wearable technology and low-cost dig-
ital tools into the administration of the GAIT should also be 
explored, as these could increase accuracy, objectivity, and 
efficiency in gait assessment. Recent advances in motion 
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tracking systems and artificial intelligence-based gait anal-
ysis could complement observational tools, providing 
quantitative data to support clinical decision-making. 

Conclusion 

The Portuguese version of the GAIT provides a valuable 
tool for gait assessment in the Portuguese post-stroke pop-
ulation, facilitating the identification of specific deficits and 
the implementation of targeted interventions. Its applica-
tion in clinical practice may contribute to improving reha-
bilitation outcomes, but additional studies are necessary to 
expand its validation, ensure reliability, and explore its in-
tegration with emerging technologies. 

The authors will provide supporting data upon request. 
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