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Introduction 
Healthcare delivery in the twenty-first century 
is progressively moving forward to optimise 
patient outcomes at a reasonable cost (Dacombe 
et al., 2016; Aljathlani et al., 2022). Appropriate 
outcome measures are needed to measure the 
effectiveness of the intervention. Applying 
Patient-Reported Outcome Measures (PROMs) 
could be helpful in collecting information 
regarding patients’ day-to-day experience with a 
specific condition (Wells et al., 2011). Clinicians 
have widely used PROMs in healthcare systems 
because they focus more on assessing the 
patient’s functional abilities rather than physical 
ones (Black, 2013). Outcomes measures of the 
patient’s current upper extremities function are 
most likely more important to the patient than 
the clinical measures such as range of motion 

and muscle power of the upper extremities as 
most of them are more concerned for their upper 
extremities’ functions (Guclu-Gunduz et al., 
2012). 

Therefore, validated and reliable PROMs 
are needed to measure patients’ improvement 
and progression over the course of intervention 
(Dacombe et al., 2016). The Disabilities of 
the Arm, Shoulder and Hand (DASH) was the 
most common PROM used in musculoskeletal 
disorder populations due to its excellent 
psychometric properties (Armijo-Olivo et 
al., 2016). Upper Extremity Functional Index 
(UEFI) is a region-specific PROM that evaluates 
activity limitations in the upper extremity, 
which have been reported to have excellent 
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psychometric properties in musculoskeletal 
disorders similar to the DASH (Alnahdi et al., 
2021). 

A study reported that UEFI is easy to 
administer and only takes five minutes to 
complete (Arumugam et al., 2018). Patients 
need to rate their functional ability of upper 
extremities on a four-point Likert’s scale, with 
zero indicating extreme difficulty and four 
indicating no difficulty (Arumugam et al., 
2018). The original UEFI was developed by 
Stratford (2001) and was modified to UEFI-
15 by Hamilton et al. (2013). Rasch-analysis 
supported the UEFI-15 to measure upper 
extremity function for participants with upper 
extremity musculoskeletal disorders, while 
Rasch-analysis did not support the UEFI 
(Hamilton et al., 2013). UEFI has been translated 
cross-culturally into the Arabic version by 
Aljathlani et al., (2021) and the Turkish version 
by Aytar et al. (2015). Although the original 
version of UEFI was reported to have excellent 
psychometric properties in musculoskeletal 
disorder conditions, the other version of UEFI 
was still questioned (Alnahdi et al., 2021). 

The psychometric properties refer to the 
PROMs’ validity, reliability, and responsiveness 
(Shah et al., 2016). The term “reliability” was 
invented by Spearman (1961), which is defined 
as the assessment of the accuracy and stability 
of a test result (Carrozzino et al., 2021). Validity 
refers to the degree to which an instrument 
measures what it was designed to measure 
and not anything else (Frost et al., 2007). The 
term “Responsiveness” is the only aspect of 
sensitivity that responds to the change of a scale 
(Carrozzino et al., 2021). 

The clinical utility of the original version of 
UEFI was known to be mainly used in assessing 
upper extremity functions in musculoskeletal 
only. Thus, examining the clinical utility of UEFI 
may provide evidence for clinicians, especially 
occupational therapists who treat patients with 
upper extremity function problems. Identifying 
each version of UEFI’s validity, reliability and 
responsiveness in a specific clinical population 
or research setting is very important as data 

from PROMs is directly reported by patients 
without interpretation by clinicians or anyone 
else regarding the patient’s current condition 
(Weldring et al., 2013). Therefore, this study 
aimed to (1) systematically review the clinical 
utility of all available versions of the UEFI and 
(2) investigate the psychometric properties of 
available versions of the UEFI. 

Methods
Study Design
This systematic review examined the clinical 
utility of the UEFI and investigated the 
psychometric properties of the available version 
of the UEFI. PRISMA guideline was used for 
this systematic review to optimise the quality of 
reporting and reduce bias (Selcuk, 2019).

Search Strategy
A comprehensive search has been conducted 
using SCOPUS, WEB OF SCIENCE, 
PUBMED, CINAHL, MEDLINE and AMED 
databases. The search terms used were (“Upper 
Extremity Functional Index” or “UEFI”) and 
(“Psychometric properties or Reliability or 
Validity or Responsiveness”) for each of the 
databases listed above. The search limits were set 
for studies published from 2012 – 2022 only to 
search for up-to-date studies. The search process 
used a traditional four-stage screening method 
and PRISMA guidelines to select the relevant 
studies according to the inclusion and exclusion 
criteria. When there was doubt about a study’s 
appropriateness for inclusion, a discussion 
with the senior authors was done to achieve 
consensus. Stage 1, where the record is removed 
before screening to eliminate duplicate studies. 
Stage 2, where all the studies were screened. The 
studies that were irrelevant to the topic area and 
non-English language studies were excluded. 
Stage 3, where studies sought retrieval. Stage 4, 
the full-text studies were assessed for eligibility 
to fit the inclusion and exclusion criteria. Figure 
1 depicts the summary of the search strategy and 
the 4-stage screening process. The first author 
performed the search independently.
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Study Selection
The included studies in this review were 
selected based on the inclusion and exclusion 
criteria set for this review. Inclusion criteria 
for this review are (1) a fully published study 
that used UEFI as an outcome measure; (2) 
published in the English language; (3) described 
the psychometric properties of UEFI. Exclusion 
criteria for this review are (1) Published 
studies on children populations; (2) Thesis/
grey literature; (3) Abstract; (4) Case report; 
(5) Accepted manuscript. The first author did 
the study selection. When there was doubt 
about a study’s appropriateness for inclusion, 
a discussion was done with senior authors to 
achieve a consensus.

Data Extraction
After the screening process, all the included 
studies are summarised. The author, study 
design, clinical population, intervention, number 
of participants and other outcome measures 
were extracted from the included studies. Data 
extracted was done by the first author. When 
there was doubt regarding the data extraction, 
a discussion was done with senior authors to 
achieve a consensus.

The included studies’ quality assessment 
was done using the Crowe Critical Appraisal 
Tool (CCAT) and the total score was given to 
each study. The form and user guidelines of 
the CCAT were utilised together to ensure the 
reliability and validity of the score (Crowe, 
2013). CCAT was chosen to critically appraise 
all the included studies as CCAT could critically 
appraise all types of research design (Crowe, 
2013). The first and last authors did the quality 
assessment.

Results
Search Results
The search results from SCOPUS, WEB OF 
SCIENCE, PUBMED, CINAHL, MEDLINE 
and AMED database, followed by the 4-stage 

screening process, showed that 20 studies had 
been included in this review (see Figure 1).

All the 20 included studies’ characteristics 
were extracted and presented in Table 1. Studies 
included in this review have various study 
designs, clinical populations, interventions, 
participants, and other additional outcome 
measures. Heterogeneity of the type of study 
design, clinical population, intervention, number 
of participants and other outcome measures used 
cause lead to unable to perform a meta-analysis.

Results from the quality assessment done 
using the CCAT are presented in Table 1. Most 
of the included studies obtained high scores 
using the CCAT. However, only four included 
studies obtained average scores.

Clinical utility of Upper Extremity Functional 
Index
The UEFI was utilised in five populations. 
The most frequent population was the 
musculoskeletal disorder with nine included 
studies utilising the UEFI, two included studies 
utilising the UEFI-15, one included a study 
utilising the UEFI Turkish version, and one 
utilised the UEFI Arabic version. Three included 
studies utilised UEFI in the breast cancer 
population. Two included studies in the post-
operative populations utilised the UEFI. Two 
included studies in the stroke population utilised 
the UEFI. Finally, one included study utilised 
the UEFI in the burn population (see Table 2).

Psychometric properties of UEFI version
Table 3 shows a summary of the psychometric 
evidence of the UEFI available version in terms 
of reliability, validity and responsiveness. The 
UEFI and UEFI-15 versions show consistent 
test-retest reliability results (ICC = 0.94). 
Convergent validity for both the UEFI and 
UEFI-15 versions was supported by their strong 
correlation with the Upper Extremity Functional 
Scale (UEFS) ≥ 0.6. Finally, responsiveness for 
both the UEFI and UEFI-15 versions are similar, 
UEFI (0.57) and UEFI-15 (0.58).
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Figure 1: Summary of the search strategy and 4-stage screening process using the 2020 PRISMA Flowchart

Internal consistency and test-retest 
reliability for UEFI Turkish version indicate 
good reliability. Internal consistency of the 
UEFI Turkish version was Cronbach’s alpha = 
0.89. Test-retest reliability for the UEFI Turkish 
version was (ICC = 0.80). The UEFI Turkish 
version has no floor and ceiling effects with 
strong negative correlations with the Shoulder 
Pain and Disability Index (SPADI) (r  = -0.6). As 

for the UEFI Arabic version, Internal consistency 
and test-retest reliability were excellent. Internal 
consistency of the UEFI Arabic version was 
Cronbach’s alpha = 0.96. Test-retest reliability 
for the UEFI Arabic version was (ICC = 0.92). 
The UEFI Arabic version has no floor and 
ceiling effects with strong negative correlations 
with the Disability of the Arm, Shoulder and 
Hand (DASH) (r = -0.95).
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Table 2: Clinical utility of the UEFI version in the group of populations

Populations UEFI UEFI-15 UEFI Turkish 
version

UEFI Arabic 
version

Musculoskeletal 
disorder

• Heidar Abady et al. (2017)
• Roussel et al. (2021) 
• Aslam et al. (2021)
• Kuttikat et al. (2017)
• Rae et al. (2020)
• Kingston et al. (2010)
• Bell et al. (2011)
• Kayabinar et al. (2021)
• Chesworth et al. (2014)

• Hamilton et al. 
(2013) 

• Chesworth et al. 
(2014)

 • Aytar et al. 
(2015)

• Aljathlani et al. 
(2022)

Breast cancer • Novakov et al. (2021)
• Novakov (2021)
• Lai et al. (2016)

Post-operative • Chandrappa et al. (2020)
• Basdelioglu et al. (2020)

Stroke • Balcı et al. (2016)
• Aarthi et al. (2021)

Burn • Kolmus et al. (2012)

Table 3: Summary of Psychometric properties of UEFI version

Reliability Validity

Responsiveness
Internal 

Consistency
(Cronbach’s 

Alpha)

Test-
re-test 

Reliability 
(ICC)

Content 
Validity

Construct 
Validity

Convergent 
Validity

UEFI 
(Chesworth 
et al., 2014)

- 0.94 - - ≥0.6 0.57

UEFI-15 
(Chesworth 
et al., 2014)

- 0.94 - - ≥0.6 0.58

UEFI Turkish 
version 
(Aytar et al., 
2015)

0.89 0.80 No floor 
and 
ceiling 
effects

Strong negative 
correlations 
with the SPADI 
(r = -0.6)

- -

UEFI Arabic 
version 
(Aljathlani et 
al., 2022)

0.96 0.92 No floor 
and 
ceiling 
effects

Strong negative 
correlations 
with DASH 
(r = -0.95)

- -

Note: (-) not available
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Discussion
This study aimed to (1) systematically review 
the clinical utility of all available versions of 
the UEFI and (2) investigate the psychometric 
properties of available versions of the UEFI. 
The results indicate that 13, 4, 2, 2 and 1 studies 
clinically utilised UEFI for the musculoskeletal 
disorder breast cancer, post-operative, stroke 
and burn populations, respectively. The results 
answered the first research questions of this 
review, whereby UEFI was not used only in 
the musculoskeletal populations, but also in 
other populations such as breast cancer, post-
operative, stroke and burn. Results from this 
review may provide evidence for researchers 
and clinicians who plan to utilise UEFI in the 
populations stated above. To our knowledge, 
this is the first review investigating the clinical 
utility of all available versions of UEFI.

The results from this review highlight that 
all the available versions of UEFI were valid 
and reliable in the musculoskeletal disorder 
and breast cancer population, which answered 
the second research question of this review. 
However, results from this review showed that 
there was no evidence found in this review that 
UEFI was proven valid in the post-operative, 
stroke and burn populations. Findings from 
this review on the psychometric properties of 
UEFI may provide evidence for researchers 
and clinicians on the validity and reliability of 
all available versions of UEFI. Although UEFI 
was only proven valid in the musculoskeletal 
and breast cancer populations, UEFI also had 
been used in various clinical populations due 
to it being easy to administer and time-saving 
(Arumugam et al., 2018). Future studies are 
needed to investigate the validity and reliability 
of UEFI to be clinically utilised in the post-
operative, stroke and burn populations. The 
Rasch analysis did not support the validity of 
the original UEFI (Hamilton et al., 2013). The 
UEFI-15 was the most recommended among 
other versions of UEFI as it is unidimensional: it 
only measures the upper extremity function and 
is supported by the Rasch analysis (Chesworth 
et al., 2014).

The UEFI Arabic version has a higher 
internal consistency (Cronbach’s alpha = 0.96) 
than the UEFI Turkish version (Cronbach’s 
alpha = 0.89). Both Turkish and Arabic versions 
of UEFI have excellent internal consistency 
above 0.8 Cronbach’s alpha value (Tavakol 
et al., 2011). Both UEFI and UEFI-15 have a 
higher value of test-re-test reliability (ICC = 
0.94) than the other versions, where the UEFI 
Arabic versions value of test-re-test reliability is 
(ICC = 0.94) and ICC = 0.80 for UEFI Turkish 
version. However, four versions of UEFI show 
excellent test-re-test reliability as all their ICC 
values were above 0.75 (Koo et al., 2016). Both 
UEFI Turkish and Arabic version shows no floor 
and ceiling effects. UEFI Arabic version shows 
strong negative correlations with DASH (r = 
-0.95), while UEFI Turkish versions also show 
strong negative correlations with the SPADI (r = 
-0.6). Both versions show negative correlations 
between -1.0 to -0.6, which indicates strong 
negative correlations (Akoglu, 2018). UEFI and 
UEFI0-15 show a strong correlation with the 
Upper Extremity Functional Scale (UEFS) ≥ 0.6, 
as supported by Carlson et al. (2012); values 0.6-
0.79 indicates strong correlations. Only UEFI 
and UEFI-15 have evidence of responsiveness 
which shows a similar acceptable value of 
responsiveness between UEFI and UEFI-15. 

UEFI was used in the musculoskeletal 
disorder population to evaluate patients’ 
perception of their upper extremity function 
(Hamilton et al., 2013). Aytar et al. (2015) and 
Chesworth et al. (2014) support that all UEFI 
versions were proven valid and reliable for 
the musculoskeletal disorder population. The 
Disabilities of the Arm, Shoulder and Hand 
(DASH) were the most common PROMs used 
in the musculoskeletal disorder populations that 
were proven valid and reliable (Armijo-Olivo 
et al., 2016). DASH and UEFI were reported to 
have a similar correlation between changes in 
scores and global ratings in the musculoskeletal 
disorder populations (Lehman et al., 2010).

According to Novakov et al. (2021), UEFI 
was also one of the PROMs used in breast 
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cancer populations as an outcomes measure to 
measure upper extremities functions. Binkley 
et al. (2018) support that the UEFI’s original 
version was proven valid and reliable in the 
breast cancer population. UEFI has also been 
used as one of the outcome measures to assess 
upper extremity function in the breast cancer 
population in a validation study of the Turkish 
version of the lymphedema breast cancer 
questionnaire (Dogan et al., 2022).

Chandrappa et al. (2020) reported that 
UEFI had been used as an outcome measure 
in post-operative upper extremities patients. 
Post-operative upper extremities patients 
usually associate with pain and discomfort on 
the operation site, which affects their upper 
extremities function (Shim et al., 2018). UEFI 
was used to evaluate postoperative upper 
extremities function and assess any improvement 
after a few weeks of rehabilitation (Mahdavian 
Delavary et al., 2012). UEFI has also been used 
as an outcomes measure in stroke populations 
(Balcı et al., 2016). UEFI may benefit stroke 
patients and clinicians to identify changes in 
the patient’s upper extremities functions on the 
affected limbs (Aarthi et al., 2021). 

A study by Kolmus et al. (2012) reported 
that UEFI had been used in Burn populations to 
assess the affected upper extremities functions. 
Burn injury in the upper extremity may result in 
complications such as hypertrophic scar affecting 
the Range of Motion (ROM) on the joints, 
which may reduce the affected upper extremity 
function (Pruitt et al., 2012). Therefore, UEFI 
is used in the burn population to assess upper 
extremity function and any improvement post-
rehabilitation (Evers et al., 2010). 

One of this review’s limitations was that it 
only included English language studies in the 
selection process. The second limitation of this 
review was that it only used six (6) databases 
for the search process of the included studies. 
The third limitation of this review was that 
the study selection only was done by the first 
author. Future research should consider studies 
published in other languages to be included in 
the review. Thus, more numbers of possible 

included studies can be found in the future 
review. Besides, more databases need to be used 
for a comprehensive search, so there are higher 
chances of having more studies in the review. 
Finally, in future, study selection should be 
made by all authors to reduce the potential of 
bias and improve the rigour of findings.

Conclusion
The clinical utility of UEFI is primarily used in 
the musculoskeletal disorder population. UEFI 
is also used in breast cancer, post-operative, 
stroke and burn populations to assess upper 
extremity functions. All available UEFI version 
was proven reliable and valid. UEFI-15 is 
recommended among all versions of UEFI as it 
is unidimensional and was supported by Rasch 
analysis. This review highlights the evidence 
of the UEFI’s clinical utility and psychometric 
properties. This study suggests that all available 
versions of UEFI have excellent psychometric 
properties and can be used with various 
populations. Future cross-cultural translation 
and validation of UEFI or UEFI-15 into other 
languages are needed to avoid any pitfalls that 
threaten validity.
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