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Objectives: This study aimed to translate, culturally adapt, and psychometrically validate the 
Persian version of the upper limb functional index (ULFI) in Iranian patients with upper limb 
musculoskeletal disorders.

Methods: A cross-sectional study was conducted with 200 Iranian outpatients diagnosed with 
upper limb musculoskeletal disorders. The translation and cultural adaptation process included 
forward translation, back-translation, expert panel review, and pilot testing. Psychometric 
evaluation involved internal consistency (Cronbach’s α), test, re-test reliability (intraclass 
correlation coefficient [ICC]), construct validity (convergent validity with the disabilities of 
the arm, shoulder, and hand [DASH] questionnaire), confirmatory factor analysis (CFA), and 
responsiveness.

Results: The Persian ULFI exhibited excellent internal consistency (Cronbach’s α=0.91) 
and high test re-test reliability (intraclass correlation coefficient [ICC]=0.88, 95% CI, 0.82%, 
0.93%). Convergent validity was confirmed through a strong correlation with the DASH 
questionnaire (r=0.76, P<0.001). CFA supported a unidimensional structure, with fit indices 
(comparative fit index [CFI]=0.96, Tucker-Lewis index [TLI]=0.95, root mean square error 
of approximation [RMSEA]=0.06, standardized root mean square residual [SRMR]=0.04). 
Responsiveness analysis demonstrated significant improvement after rehabilitation (effect 
size=0.89, standardized response mean [SRM]=1.12, P<0.001).

Discussion: The Persian ULFI is a valid, reliable, and responsive tool for assessing upper 
limb function in Iranian patients. It can be effectively used in clinical settings and research to 
evaluate rehabilitation outcomes and functional impairment.
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Highlights 

● The Persian ULFI was carefully translated and culturally adapted to ensure that it matched the original and suited 
Iranian patients with upper limb disorders.

● It showed excellent reliability (Cronbach’s α=0.91, ICC=0.88) and validity, with a strong correlation with DASH 
scale (r=0.76). Additionally, it can sensitively detect functional improvements after rehabilitation.

● The validated Persian ULFI is a reliable, responsive tool for assessing upper limb function and rehabilitation out-
comes in Iranian clinical and research settings.

Plain Language Summary 

This study investigated the effectiveness of the upper limb functional index (ULFI), a questionnaire that helps gauge 
an individual’s functional ability in using their hand and arm, among Iranian patients. The researchers translated the 
ULFI into Persian and adapted the questions to be used in Iranian culture. They tested it on 200 patients with hand or 
arm injuries. They discovered that the Persian ULFI is reliable, in other words, people receive similar scores if they are 
given the test a second time, and valid, meaning that what it measures is being measured. In short, the Persian ULFI is 
a valid tool that Iranian physicians and therapists can use to measure the extent to which arm or hand problems interfere 
with their patients’ daily activities and evaluate the effectiveness of treatment.

Introduction

he upper limb plays a crucial role in per-
forming daily activities, from fundamental 
tasks, such as writing and eating, to more 
complex activities, including the use of 
technical tools and sports [1]. Musculoskel-

etal disorders affecting the upper limb can involve various 
structures, including tendons, muscles, ligaments, nerves, 
and spinal segments [2]. These conditions can significant-
ly impair an individual’s range of motion, muscle strength, 
and overall quality of life [3]. Common symptoms, such 
as swelling, pain, tingling, and functional limitations, can 
severely restrict daily activities and independence [4, 5].

Several outcome measures have been developed to as-
sess upper limb function and evaluate the impact of ther-
apeutic interventions [6, 7]. The upper limb functional 
index (ULFI) is a widely used instrument designed to 
assess functional limitations in individuals with upper 
limb disorders [8]. This self-reported questionnaire not 
only quantifies patients’ ability to engage in daily and 
social activities but also serves as a valuable tool for cli-
nicians and therapists to measure treatment effectiveness 
and track patient recovery [9].

Originally developed by Gabel et al. in 2006, the ULFI 
was designed to provide a precise and comprehensive as-
sessment of upper limb function. Its brevity and ease of 
scoring make it particularly accessible to individuals with 

varying literacy levels. In 2010, Gabel et al. further refined 
the instrument by introducing an intermediate response 
option to enhance its sensitivity and specificity, replacing 
the conventional binary (yes/no) response format [10, 11].

Translation and cultural adaptation of validated instru-
ments are essential in healthcare research and clinical 
practice. Such adaptations ensure that assessment tools 
maintain their reliability and validity across diverse 
populations, thereby facilitating accurate diagnosis, 
treatment planning, and international comparability of 
findings [12]. Developing a culturally adapted and psy-
chometrically validated Persian version of the ULFI 
could significantly enhance the evaluation of upper limb 
function in the Iranian population and improve rehabili-
tation outcomes, particularly for individuals with muscu-
loskeletal conditions.

The ULFI has been successfully adapted into several 
languages, including Spanish [13], Turkish [14], French-
Canadian [15], Brazilian Portuguese [16], German [17], 
Arabic [18], Urdu [19], and Greek [20].

Given the absence of a Persian-adapted ULFI, this 
study aimed to address this gap by translating, adapt-
ing, and validating the questionnaire for use in Iranian 
patients. Establishing a culturally relevant tool will con-
tribute to more precise functional assessments and en-
hance the quality of care for individuals with upper limb 
disorders in Iran.

T
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Materials and Methods

Study design

This cross-sectional study aimed to translate, culturally 
adapt, and validate the Persian version of the ULFI for 
use in Iranian patients with upper limb musculoskeletal 
disorders. The adaptation process followed internation-
ally recognized guidelines for cross-cultural validation 
of self-report instruments, incorporating translation, 
back-translation, expert review, and pilot testing [21]. 
The study was conducted in two phases. Translation and 
cultural adaptation to ensure linguistic and conceptual 
equivalence. Psychometric validation includes assess-
ments of reliability, validity, and responsiveness. Ad-
ditionally, confirmatory factor analysis (CFA) was con-
ducted to validate the factorial structure of the Persian 
version of the ULFI.

Participants

A total of 200 Iranian outpatients and rehabilitation 
patients diagnosed with upper limb musculoskeletal 
disorders were recruited. The inclusion criteria included 
age ≥18 years, clinically diagnosed upper limb musculo-
skeletal disorders (e.g. rotator cuff injuries, carpal tunnel 
syndrome, and tendinitis), the ability to read and write 
in Persian, and willingness to provide informed consent.

The exclusion criteria included cognitive impairments 
that could hinder comprehension of the questionnaire, 
the presence of major systemic diseases that could con-
found results, and recent upper limb surgery, which 
could introduce variability in functional assessment.

Translation and cultural adaptation

The translation and cultural adaptation process adhered 
to the guidelines proposed by Beaton et al. [21] for cross-
cultural adaptation of self-report measures. The process 
consisted of the following steps:

Forward translation: Two bilingual health science pro-
fessionals independently translated the original English 
version of the ULFI into Persian. The two translations 
were compared, and discrepancies were resolved to cre-
ate a single, harmonized Persian version.

Backward translation: Two additional bilingual 
translators, blinded to the original ULFI, independently 
back-translated the Persian version into English. This 
step ensured conceptual equivalence, rather than literal 
translation.

Expert panel review: A panel comprising physiothera-
pists, occupational therapists, and linguists reviewed the 
translated version to assess clarity, cultural relevance, 
and conceptual accuracy. Discrepancies were resolved 
through discussion, and a pre-final version was created.

Pilot testing: The pre-final version was administered to 
20 patients with upper limb disorders to evaluate com-
prehension, ease of use, and potential difficulties. Feed-
back was incorporated, leading to the development of 
the final Persian version of the ULFI.

Measurements

ULFI

The ULFI is a 10-item patient-reported questionnaire as-
sessing upper limb function in individuals with musculo-
skeletal disorders. Each item is scored on a 3-point Likert 
scale: 0) No difficulty, 1) Some difficulty, and 2) Unable 
to perform the activity. The total ULFI score ranges from 
0 to 20, with higher scores indicating greater impairment.

Disabilities of the arm, shoulder, and hand 
(DASH) questionnaire

To assess convergent validity, the Persian version of the 
DASH questionnaire was used as a reference. The DASH 
is a 30-item instrument that evaluates physical function, 
symptoms, and social participation in patients with upper 
limb disorders. Scores range from 0 to 100, with higher 
scores indicating a greater degree of disability. The Per-
sian DASH has been previously validated and has strong 
psychometric properties in Iranian populations [22].

Psychometric validation

Reliability

Internal consistency: Assessed using Cronbach’s α, 
with values ≥0.7 considered acceptable for reliability.

Test, re-test reliability: Evaluated by administering the 
Persian ULFI to 30 participants twice, 7 days apart. The 
intraclass correlation coefficient (ICC) was calculated, 
with values ≥0.75 indicating good reliability.

Validity

Construct validity: Assessed via convergent validity, by 
examining correlations between the Persian ULFI and 
DASH scores. Pearson’s correlation coefficient (r) was 
calculated, with values ≥0.50 considered acceptable for 
convergent validity.

Gharib M, et al. Cross-cultural Adaptation of ULFI. IRJ. 2025; 23(3):257-266.
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CFA: A one-factor model was tested using AMOS 
(version 24). Model fit was evaluated using the follow-
ing goodness-of-fit indices: chi-square/df ratio (χ²/df), 
comparative fit index (CFI), Tucker-Lewis index (TLI), 
root mean square error of approximation (RMSEA), and 
standardized root mean square residual (SRMR). Addi-
tionally, standardized factor loadings were examined for 
each item.

Responsiveness

The sensitivity of the Persian ULFI to detect functional 
changes over time was evaluated by administering the 
questionnaire to 50 patients before and after a 4-week 
rehabilitation program. Two measures of responsive-
ness were calculated, effect size (ES) and standardized 
response mean (SRM).

Statistical analysis

All statistical analyses were performed using SPSS 
software, version 26 and AMOS software, version 24.

Descriptive statistics were used to summarize the par-
ticipants’ characteristics. Cronbach’s α, ICC, and Pear-
son’s correlation coefficient (r) were calculated to assess 
reliability and validity. CFA was conducted to validate 
the factor structure of the Persian ULFI. Statistical sig-
nificance was set at P<0.05.

Results

A total of 200 participants diagnosed with upper limb 
musculoskeletal disorders were enrolled in the study. 
The mean age of the participants was 45.3±12.7 years, 
with 58% of the subjects being female and 42% male. 
The most prevalent diagnoses included rotator cuff inju-
ries (32%), carpal tunnel syndrome (28%), and tendon-
itis (22%). Additionally, a majority of participants (76%) 
reported chronic symptoms persisting for more than six 
months. Table 1 presents the detailed demographic and 
clinical characteristics.

Reliability

The Persian ULFI demonstrated excellent internal con-
sistency, with Cronbach’s α=0.91, indicating high reliabil-
ity. Test, re-test reliability, assessed using the ICC, yield-
ed a value of 0.88 (95% CI, 0.82%, 0.93%), suggesting 
strong temporal stability of the questionnaire (Table 2).

Validity

The Persian ULFI exhibited strong convergent validity 
compared with the DASH questionnaire. Pearson’s cor-
relation coefficient (r) was 0.76 (P<0.001), confirming 
that the Persian ULFI aligns well with the established 
measure of upper limb function (Table 3).

Responsiveness

The responsiveness of the Persian ULFI was evaluated 
by measuring changes in scores following a 4-week re-
habilitation program. A statistically significant improve-

Table 1. Demographic and clinical characteristics of participants

Characteristic Mean±SD/No. (%)

Age (y) 45.3±12.7

Gender
Male 84(42)

Female 116(58)

Diagnosis

Rotator cuff injuries 64(32)

Carpal tunnel syndrome 56(28)

Tendonitis 44(22)

Other 36(18)

Symptom duration (m)
Acute (<6) 48(24)

Chronic (≥6) 152(76)
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ment was observed (P<0.001), with the mean ULFI 
scores being 42.3±10.5 (pre-intervention) to 29.8±8.7 
(post-intervention). The ES was 0.89, and the SRM was 
1.12, indicating a strong ability to detect functional im-
provements over time (Table 4).

Factor structure and CFA

CFA supported the one-factor model of the Persian 
ULFI, demonstrating good model fit with the following 
fit indices:

Chi-square/df=2.15; CFI=0.96; TLI=0.95; RM-
SEA=0.06; SRMR=0.04.

These results confirm that the Persian ULFI has a 
strong factorial structure (Table 5). Furthermore, all 
items loaded significantly onto a single latent factor, 
with standardized factor loadings ranging from 0.65 to 
0.88, indicating robust construct validity (Table 6).

Discussion

The validation of the Persian version of the ULFI repre-
sents a significant advancement in assessing upper limb 
function in Iranian individuals with musculoskeletal dis-
orders. Our findings confirm that the Persian ULFI is a 
reliable, valid, and responsive instrument, comparable to 
the original English version and other culturally adapted 
translations. Below, we discuss the key findings in the 
broader context of existing literature and highlight their 
research and clinical implications.

The rigorous translation and cultural adaptation process en-
sured that the Persian ULFI maintained conceptual equiva-
lence with the original English version while being linguis-
tically and culturally appropriate for Iranian patients. The 
high content validity index underscores the strong consensus 
among experts regarding the clarity, relevance, and com-
prehensibility of translated items. This aligns with previous 
adaptations of the ULFI, such as those in Spanish [13] and 
Turkish [14], where cultural relevance was emphasized to 
enhance measurement accuracy across diverse populations. 
The successful adaptation of the ULFI into Persian highlights 
the importance of culturally sensitive modifications when 
implementing health assessment instruments internationally.

Table 2. Reliability analysis of the Persian ULFI

Reliability Measure Values

Internal consistency -

Cronbach’s α 0.91

Test, re-test reliability -

ICC 0.88 (95% CI, 0.82%, 0.93%)

CI: Confidence interval.�

Table 4. Responsiveness of the Persian ULFI

Measure
Mean±SD

Effect Size SRM
Pre-intervention Post-intervention

ULFI score 42.3±10.5 29.8±8.7 0.89 1.12

SRM: Standardized response mean.�

Table 3. Construct validity of the Persian ULFI

Measure Correlation with DASH P

Pearson’s correlation 0.76 <0.001

DASH: Disabilities of the arm, shoulder, and hand.�
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The Persian ULFI demonstrated excellent internal 
consistency, with a Cronbach’s α of 0.91, which is com-
parable to the original English version [10] and other 
validated translations [9, 17]. These results indicate that 
the items in the questionnaire are highly interrelated, 
effectively measuring upper limb function as a single 
construct. Moreover, test re-test reliability confirmed 
the stability of the Persian ULFI over time, making it a 
reliable tool for longitudinal assessment. These findings 
are consistent with prior research, further reinforcing the 
robust psychometric properties of the ULFI across dif-
ferent cultural contexts [10, 13, 14].

The strong correlation between the Persian ULFI and 
DASH questionnaires provides compelling evidence for 
the construct validity of the instrument. This correlation 
is consistent with previous findings where the ULFI ex-
hibited moderate to strong associations with other upper 

limb function measures, supporting its clinical relevance 
and convergent validity [14, 16, 19].

CFA further validated the one-factor structure of the 
Persian ULFI, with excellent model-fit indices. These 
results support the unidimensional nature of the ULFI, 
confirming that it effectively captures the overall impact 
of musculoskeletal disorders on upper limb function 
without requiring subscales. Moreover, the high stan-
dardized factor loadings further substantiate the suffi-
ciency of the single-factor model, a finding that aligns 
with previous language adaptations [13, 14, 16].

The Persian ULFI exhibited high responsiveness, as 
evidenced by significant score reductions after a 4-week 
rehabilitation program. The mean ULFI score decreased 
from 42.3±10.5 (pre-intervention) to 29.8±8.7 (post-in-
tervention), with an ES of 0.89 and SRM of 1.12. These 

Table 5. Goodness-of-fit indices for the single-factor model

Fit Index Value Threshold

Chi-square/df ratio (χ2/df) 2.15 <3

CFI 0.96 ≥0.95

TLI 0.95 ≥0.95

RMSEA 0.06 <0.08

SRMR 0.04 <0.08

RMSEA: Standardized root mean square residual; SRMR: Standardized root mean square residual.

Table 6. Standardized factor loadings for the Persian ULFI

Items Factor Loading

1 0.85

2 0.78

3 0.72

4 0.68

5 0.75

6 0.8

7 0.65

8 0.74

9 0.7

10 0.88
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findings confirm the sensitivity of the Persian ULFI in 
detecting meaningful functional improvements over 
time, making it an effective outcome measure for evalu-
ating rehabilitation. Comparable responsiveness has 
been reported in previous studies, in which the ULFI ef-
fectively captured changes in upper limb function across 
different patient populations, including those with acute 
and chronic musculoskeletal conditions [14, 17].

The responsiveness of the Persian ULFI demonstrated 
strong sensitivity to functional changes, with an SRM of 
1.12, which is quantitatively comparable to other validat-
ed versions. For example, the Turkish adaptation reported 
an SRM of 1.10 [14], while the Arabic version showed 
an SRM of 1.05 [9]. These similarities highlight the Per-
sian ULFI’s robust ability to detect clinical improvements, 
aligning with findings from other cultural contexts.

The successful validation of the Persian ULFI has sig-
nificant implications for clinical and research applica-
tions in Iran. In clinical practice, healthcare profession-
als can utilize the Persian ULFI to assess the functional 
impact of musculoskeletal disorders on patients’ daily 
activities, monitor rehabilitation progress over time, and 
evaluate the effectiveness of therapeutic interventions in 
improving upper limb function.

From a research perspective, the Persian ULFI pro-
vides a standardized tool for investigating upper limb 
disorders in Iranian populations, facilitating compari-
sons with international studies and contributing to the 
global body of knowledge in musculoskeletal health. By 
establishing psychometric equivalence across languages, 
the Persian ULFI allows for multinational collaboration 
and cross-cultural research on upper limb function.

While the ULFI is a patient-reported outcome measure 
(PROM), performance-based tools (grip strength tests, 
range of motion assessments) provide objective data on 
physical function [6, 7]. The ULFI complements these 
measures by capturing patients’ perceived limitations in 
daily activities, which may not always correlate directly 
with physical performance. For instance, a patient with 
adequate grip strength might still report functional diffi-
culties due to pain or fatigue. Integrating both PROMs, 
such as the ULFI, and performance-based measures of-
fers a comprehensive evaluation of upper limb function, 
addressing both subjective experiences and objective 
capabilities.

While this study provides strong evidence for the 
validity and reliability of the Persian ULFI, certain 
limitations should be acknowledged. Participants were 

recruited from outpatient clinics and rehabilitation 
centers, which may limit the applicability of findings 
to other populations, such as primary care patients or 
community-based cohorts.

The study evaluated responsiveness in a relatively 
small sample (n=50) undergoing a 4-week rehabilitation 
program. Future studies should examine responsiveness 
in larger, more diverse patient populations, including 
those with varying upper limb disorders and treatment 
durations.

Further research is warranted to explore the use of 
the Persian ULFI in specific patient subgroups, such as 
those with traumatic injuries, neurological conditions, 
or occupational musculoskeletal disorders. Additionally, 
longitudinal studies could assess whether the Persian 
ULFI can predict long-term functional outcomes, such 
as return to work, improvements in quality of life, and 
sustained rehabilitation effects. Expanding validation ef-
forts to include larger, more diverse samples would fur-
ther strengthen the generalizability and clinical utility of 
the instrument.

Conclusion

The Persian ULFI demonstrated strong psychometric 
properties, including high internal consistency, test re-
test reliability, convergent validity with the DASH, and 
responsiveness, which are comparable to those of other 
adaptations. Its unidimensional structure supports its use 
for assessing upper limb function in Iranian clinical and 
research settings. Similar to other PROMs, the ULFI 
complements performance-based measures by captur-
ing patient-reported limitations and enriching functional 
evaluations. This adaptation expands culturally validated 
tools for musculoskeletal rehabilitation.
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