Nr 2022;12 (4):530-536

ORIGINAL ARTICLE

The Upper Extremity Functional Index (UEFI):
Cross-Cultural Adaptation, Reliability, and Validity
of the Italian Version

M. D’Agostino’, M. Panico?, A. Marsocci', F. Angelini?, F. Casile’, A. Graffitti’,
F. Magnifica®*

! Sapienza University of Rome, Rome, Italy

2 University of Pisa, Pisa, Italy

3 Department of Italian Air Force Aerospace Medicine, Diagnostic Therapeutic and Rehabilitative Aeromedical
Center, Rome, Italy

Department of Human Neurosciences, Sapienza University of Rome, Rome, Italy

CORRESPONDING AUTHOR:
Department of Italian Air Force Aerospace
Medicine

SUMMARY
Introduction. The Italian version of the Upper Extremity Functional Index (UEFI) may
help assess shoulder function in patients with shoulder problems, especially athletes.

Diagnostic Therapeutic and Rehabilitative Objective. Translate and cross-culturally adapt UEFI into Italian; veri-
Aeromedical Center fy UEFI validity and reliability in professional and amateur athletes
viale Piero Gobetti 6 with  upper limb  musculoskeletal disorders, shoulder, in particular.

Methods. This study was conducted with 150 participants with musculoskele-
tal disorders of the upper limb. UEFI, the short version of the Disability of the
Arm, Shoulder and Hand scale (Quick DASH), the Shoulder Pain and Disabil-
DOI: ity Index, and the Short Form-36 Health Survey (SF-36) were administered.
10.32098/mltj.04.2022.08 Acceptability was assessed in terms of refusal rate, rates of missing respons-
es, and administration time; test-retest reliability was assessed with intraclass
correlation coefficient (ICC); internal consistency was assessed with Cronbach’s
alpha coefficient, and validity was assessed by Pearson’s correlation coefficients.
Results. Cronbach’s alpha coefficients for the UEFI on test and retest were
o = 0979 and a = 0.985, respectively. The average measure ICC was 0.917.
The UEFI score demonstrated strong negative correlations with SPADI
total score (-0.636), Quick DASH score (-0.685), and SF-36 score (-0.327).
Conclusions. The Italian version of UEFI is acceptable, valid, and reliable.
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INTRODUCTION

The glenohumeral joint has a high range of motion on the
three planes of space; this is its main problem and exposes
it to numerous alterations and dysfunctions. Joint or peri-
articular rheumatic conditions are often the cause of shoul-
der problems and treatment options are multiple. Treat-
ment of capsular syndrome, for example, should be based
on the stage of the disease and on patients’ characteris-
tics. The first approach should be conservative while surgi-
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cal option should be considered for patients refractory to
conservative treatment (1). Capsular syndrome (adhesive
capsulitis), acute bursitis, acromion-clavicular syndrome,
and subacromial syndrome (2) are the four most frequent-
ly occurring intrinsic shoulder syndromes. Also rotator cuff
tears are common and are a frequent source of shoulder
pain and disability, but the clinical presentation of rotator
cuff pathology is extremely variable, so it is important to
correlate radiological and clinical findings (3).
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As for the athletes, the subject of this study, both in the
competitive and amateur fields the incidence of shoulder
injuries is high, but it must be related to the sporting gesture,
and the specific aspects of the type of sport practiced (4).
Almost in all sports, the most frequent injuries concern rota-
tor cuff injuries, in particular, the supraspinatus muscle inju-
ry, which can cause a subacromial impingement syndrome;
these injuries can result from a direct blow, fall on an
outstretched arm, or overload syndromes. It has also been
shown that rotator cuff disorders increase with age: 9.7%
under the age of 20 to 62% over the age of 80. Rotator cuff
injuries are prevalent, especially in sports that require over-
head activity, and these athletes need to be monitored and
followed closely (5). The I1.S.Mu.L.T. guidelines for the
muscular trauma recovery have introduced the concept of
motor re-education in phases IV and V as the final part of
the rehabilitation period, which gradually leads the athlete to
training again. The aims during these two phases are recov-
ery of the proprioception and the coordination in the specific
sports, metabolic specific readjustment, recovery of the most
important strength’s characteristic for the performance (6).
To diagnose injuries to the rotator cuff and study the joint
at the tendon level ultrasound with magnetic resonance and
any clinical tests, such as the Jobe test, the Apley scratch
test, or Neer’s test (5) are commonly used. It is followed by
magnetic resonance and any clinical tests, such as the Jobe
test, the Apley scratch test, or Neer’s test (7). However diag-
nostic labeling based on a pathological anatomical classifica-
tion not always reflect the clinical path and would be advis-
able to manage the patient with subacromial impingement
syndrome with procedures leave no longer focused on special
tests and confirmatory instrumental examinations, but rather
on the framing of bio-psycho-social factors for optimal and
taylorised management (8). In addition, rating scales, scoring
systems, and questionnaires have been used for many years
to assess the patient’s subjective pain and degree of disability
(9, 10). The results obtained are significant for evaluation in
the clinical and rehabilitation fields, and currently, a variety
of validated measures are available (9-11).

Thanks to their psychometric characteristics and their valid-
ity and reproducibility, the Disability of the Arm, Shoulder
and Hand (DASH) and the Constant and Murley Score
(CMS) are the most widespread scales in clinical practice
for the assessment of the upper limb in general (DASH) (10)
or of the shoulder in particular (CMS) (12).

One of the outcome measures intended for upper extremity
disorders is the “Upper Extremity Functional Index” (UEFI)
which is a scale that evaluates the functional disability of
the entire upper limb (shoulder, elbow, wrist, and hand) in
patients suffering from various musculoskeletal dysfunctions.
It is a self-administering and short-length questionnaire,
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which makes it easy to understand and allows the patient to
complete it in a concise time (about five minutes) (13).

The Italian version of UEFI is not available, and we believe
that the Italian version of UEFI can help to evaluate the
functionality of the shoulder in clinical and rehabilitative
settings in patients, especially athletes, with musculoskeletal
disorders of the upper limb. The aim of this study is, there-
fore, to adapt UEFT to Italian and to evaluate its acceptabil-
ity, reliability, and validity inactive patients with upper limb
problems, in particular the shoulder.

METHODS

Cross-cultural adaptation process

After requesting permission for the translation and obtaining
the author’s consent, the original version was subjected to a
translation process based on the “COSMIN checklist manu-
al” guidelines by Mokkink, Terwee, Patrick, Alonso, Stratford,
Knol, Bouter, and de Vet (14). Cultural adaptation is a process
divided into several phases: forward-translation, speech by a
group of experts, back-translation, test-retest, and evaluation
of the psychometric properties of the scale. These phases made
it possible to create different versions of the UEFT in Italian,
starting from the original English version and identifying the
intercultural, conceptual, and linguistic/literal equivalences
between the Ttalian versions and the original. The final Ttal-
ian version was developed so that it was as faithful as possible
to the original version but also perfectly adapted to the Italian
culture and elementary to understand by the patient (15).

For the validation of the “Upper Extremity Functional
Index” (UEFI) scale, as soon as the original questionnaire
in English and the author’s authorization to use the UEFI
were obtained, the three forward translations in Italian were
carried out. The scale contains simple questions that do not
need to carry out particular processes of cultural adaptation;
they are questions that are easily applied to different popu-
lations without requiring particular modifications. Subse-
quently, the fourth Italian version of the UEFI was developed
starting from the three forward translations made previously.
By carrying out the back translation, it was ascertained that
there were no changes to the contents of the questionnaire
through the translation process. With the test-retest process,
the UEFI in Italian was administered one week after the
first administration, and no patient proposed corrections or
suggestions regarding the scale in this phase, which therefore
immediately proved to be easy to understand and fill in.

Participants

The study was conducted at the Sapienza University of Rome
and the University of Pisa, with the collaboration of the
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Aerospace Medicine Department of the Air Force of Rome,
between May and November 2021. The sample size was
determined chosen according to the following inclusion and
exclusion criteria: the inclusion criteria were age between 18
and 60 (mean age: 27.47; standard deviation 7.8369), presence
of painful symptoms or any shoulder problem, diagnosed or
not, practice sports regularly at a competitive and/or amateur
level and being able to read and write in Italian; the exclusion
criteria were diagnosed presence of cognitive and/or visual
problems or other problems that make the patient unable to
complete the questionnaire and informed consent autono-
mously and be affected by pathology or a shoulder problem
bilaterally. The 150 patients who adhered to the administra-
tion of the test were recruited into various sports associations;
they accepted the informed consent, thus consenting to the
use of their data, and then completed all the questionnaires
administered in full. One week after the test, 47 of the 150
patients underwent the retest. All 140 patients met the study
inclusion criteria, including 36.4% women and 63.6% men.

Instruments

Three scales already validated in Italian were select-
ed to demonstrate the effectiveness of the UEFI by
comparing them.

The “Short Form-36 Health Survey” (SF-36), the “Shoul-
der Pain and Disability Index” (SPADI), and the “Short
Version of the Disability of the Arm, Shoulder and Hand
Scale” (Quick-DASH) are to be used as a gold standard.

The Upper Extremity Functional Index

The original version of the UEFT (UEFI 20-items), created
by Stratford PW, Binkley, JM, Stratford DM, is composed
of 20 multiple choice questions, with a score from 0 to 4,
which define the level of difficulty perceived by the patient
in carrying out activities of daily life involving the upper
limb, such as housework, work gestures, hobbies, sports,
etc. Each question has five standardized answers, and each
of them corresponds to a precise numerical value from 0
to 4, where 0 indicates extreme difficulty or inability to
perform the activity, 1 indicates incredible difficulty, 2 indi-
cates moderate difficulty, 3 indicates little difficulty, and 4
indicates no difficulty. The total score is obtained by adding
the values of each answer to obtain a maximum of 80 points,
which corresponds to the best activity picture of the joint.
The smallest change considered clinically significant is at
least 9 points (13).

Short Version of the Disability of the Arm, Shoulder,
and Hand Scale (Quick-DASH)

The Quick-DASH is a short version of the original DASH
(11), developed by the Institute for Work and Health and
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the American Academy of Orthopedic Surgeons (AAOS)
in 1996. The Quick-DASH consists of 11 questions taken
from the 30 questions of the original version, which have
been divided into three sections (two of which are optional):
the first section is composed of eleven questions that inves-
tigate the painful symptoms and the degree of disability
perceived by the patient in the last week while carrying out
the simplest activities of daily life (items 1-11); the second
section (work-optional module) is dedicated to the descrip-
tion of the impact of the pathology on the patient’s work
(items 12-15); the third section (recreational/sports-option-
al module) is dedicated to the impact of the pathology in
practicing sports or in carrying out other recreational activ-
ities by the patient always in the last week and to his level
of activity and performance (items 16-19). For each item,
five answer options define a score from 1 to 5. The scoring
can be done individually for each section, or the final total
score can be calculated. The maximum score obtainable is
100, indicating a situation of extreme disability, while the
minimum score is 0, which corresponds to a condition of
absence of disability (16).

Shoulder Pain and Disability Index (SPADI)

The SPADI (Shoulder Pain and Disability Index) (17) is a
simple self-administering questionnaire and specific region
used for the evaluation of the patient suffering from muscu-
loskeletal pathologies of the upper limb. It consists of two
dimensions, one dedicated to pain and the other to daily
life activities. The section dealing with pain consists of five
questions on the severity of painful symptoms. The second
section is instead composed of eight questions that are
intended to measure the degree of difficulty encountered
by the patient during the performance of various daily life
activities involving the upper limb (18). To answer the ques-
tions, the patient places a mark on a visual analog scale (type
VAS) 10 cm long, whose extremes for the pain section are
represented by the items “no pain” and “worst pain imag-
inable”, while for the section on the pain activities of daily
living are represented by “no difficulty” and “so difficult as
to require help”. Each subscale produces its score from 0 to
100, which will determine the final score of the scale, which
can take values from 0 (best result) to 100 (worst result);
therefore, higher scores correspond to a greater degree of
disability of the patient (18).

Short Form 36 Health Survey (SF-36)

The SF-36 (The Medical Outcomes 36-item Short-Form
Health Survey) is a generic and multidimensional question-
naire that aims to assess the patient’s state of health, extrap-
olating two indices that define overall physical health (ISF)
and mental (ISM). The scale is made up of 36 questions
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grouped into eight domains, from which scores are obtained
which serve to derive the two aforementioned indices to
summarize the results of all domains in just two values: the
higher the score, the better the perceived state of health
(19). In our study, the SF-36 was mainly used to measure the
mental health of the patient, so we paid particular attention
to the domain dedicated to psychological-emotional health,
which captures the state of anxiety and stress in the past
month. High scores indicate a state of tranquility, serenity,
and calm in the person; low scores reflect anxious-depres-
sive and nervous states.

Statistical analysis

In this study, we used the IBM-SPSS software (version
25.00) for statistical analyses.

Descriptive analysis

As for the descriptive statistical analysis, the “Excel”
program was used, and five separate sheets were created,
each containing the personal data of each of the partic-
ipants. The first sheet collected the results obtained from
the first administration of the UEFT scale described item
by item; in the last column, however, the total scores were
reported. The second sheet contains the results of the retest
of the UEFI scale in the same way as the first sheet. The
data collected from the three comparison scales used, name-
ly SPADI, Quick-DASH, and SF-36, with their respective
totals, were reported in the remaining three Excel sheets.
The data in the Excel file were then used to carry out the
inferential statistical analysis of the population under study.
In the descriptive analysis, the mean, the Standard Devia-
tion (SD), and the percentages of the variables were calcu-
lated in order to examine the data obtained from the sample
and the administration of the questionnaires.

Table I. Participants’ demographic characteristics.

Inferential analysis

The following statistical tests were used to carry out the
inferential analysis: Cronbach’s alpha was used to evaluate
the internal consistency of the UEFI, which must assume a
value of at least 0.70 in order for there to be homogeneity
between the items on the scale; Intraclass Correlation Coef-
ficient (ICC), used to evaluate the reliability of the test-re-
test which to be valid must assume a value greater than or
equal to 0.70; Pearson’s correlation coefficient, used to eval-
uate the validity of the construct and in this case determined
the association between the UEFI and the Italian versions of
SPADI, Quick DASH and SF-36; significance level which
is given by a P-value less than or equal to 0.05 (20, 21).
Content validity was assessed at Time 1 by examining the
floor and ceiling effects. We hypothesized that the floor and
ceiling effects are less than 20%.

RESULTS

One hundred fifty patients who comply with the inclusion
and exclusion criteria were recruited. All the demographic
characteristics of the population are described in table I. 99
of the 150 participants (70.7 %) have the right arm affected
by disorders, and 41 (29.3 %) have the left side. The 71.4%
were right-side dominant, the 10% were left-side dominant,
and the 18.6% were ambidextrous. There weren’t calcu-
lated in the study possible correlations between UEFI and
participants’ demographic characteristics such as gender,
age, and dominant upper limb.

Descriptive analyses of the data

In the descriptive analysis, we calculated average, standard
deviation (DS), and percentage variables in order to exam-
ine data collected from the sample tested (table I).

Dominant side

Frequency Percent Valid percent Cumulative percent
Right 26 18.6 18.6 18.6
100 71.4 71.4 90.0

Left 14 10.0 10.0 100.0
Total 140 100.0 100.0

Gender
Frequency Percent Valid percent Cumulative percent

Validity Feminine 51 36.4 36.4 36.4
Masculine 89 63.6 63.6 100.0
Total 140 100.0 100.0

Muscles, Ligaments and Tendons Journal 2022;12 (4)

533



A Patient-Reported Outcome Measure for Quantifying Upper Extremity Function

Date quality and acceptability

All the patients have completed the questionnaire, and there
were no missing data for items. Time spent on filling the test
is, on average, five minutes.

Reliability

UEFI demonstrated a reasonable degree of internal consis-
tency with a value of Cronbach’s alpha of 0.979 at the test
and of 0,985 at the retest (all scores for Cronbach’s alpha
were summarized in table IT). Cronbach’s alpha coefficient
in Turkish validation was 0.89 at test and 0.89 at retest (22).
The second administration after one week from the first

UEFI was reliable with a value of Intraclass Correlation
Coefficient (ICC) of 0.917 (p < 0.05) at test-retest (table ITI).

Content validity

Only one patient recorded the minimum score of “0” on the
UEFI, which would represent the worst functional status
(floor), and only 7 patients had maximum score of “807,

which would represent the best functional status (ceiling).
UEFI had no floor, and ceiling effects.

Table Il. Reliability Statistics (Cronbach’s Alpha).

Cronbach’s Cronbach’s Alpha Based on  N. of Items
alpha standardized items
0.985 0.986 20

Construct validity
A Pearson’s correlation coefficient between UEFI score and

SPADIwas-0.636(p<0.01),betweenUEFIand Quick-DASH,
itwas-0.685 (p<0.01),and between UEFTand SF-36was 0.327
(all the Pearson’s correlations are summarized in table IV).
Pearson’s correlation coefficient in Turkish validation was
respectively -0.61 for the correlation between UEFI score
and SPADI, -0.63 between UEFI and Quick-DASH, and
-0.05 between UEFI and SF-36 (19). These results prove that
UEFT has a good construct validity for the presence of strong
negative correlation scores.

DISCUSSION

The objective of the following study was to assess UEFI
psychometric properties in patients affected by musculo-
skeletal disorders of the upper limb extremity and who prac-
tice sports regularly (at the amateur or professional level).
Cronbach’s alpha, ICC, and Pearson’s correlation coeffi-
cient values demonstrated UEFTI reliability and validity.
Cronbach’s alpha values were significant for all UEFI’s
items, so it has internal consistency mainly and a significant
interrelation between items.

ICC was > 0.7, so UEFT has good stability, also in the second
administration. Results obtained for the ICC and Cronbach’s
alpha (tables II, ITI) can be compared to results of the UEFI
Turkish Validation, where ICC was 0.80 (p < 0.001) and

Table Ill. Stability: Intraclass Correlation Coefficient (ICC) between test and retest.

Intraclass correlation
coefficient

Intraclass Correlation 95% confidence interval

F Test with

True value 0

Lower Bound Upper Bound Value df1
Single measures 0.846 0.741 0.910 12.473 48
Average measures 0.917 0.851 0.953 12.473 48

Table IV. Validity: Pearson’s correlation coefficients between UEFI and SPADI, Quick-DASH and SF-36.

Statistics
Mean 27.47
Median 25.00
Standard deviation 7.836
Variance 61.410
Range 38
Minimum 18
Maximum 56
534 Muscles, Ligaments and Tendons Journal 2022;12 (4)
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Cronbach’s alpha was 0.89 (23). Also, in the Turkish valida-
tion were used as gold standards Quick-DASH, SPADI, and
SF-36. The Turkish version of UEFT had significant correla-
tions in Pearson’s test with SPADI (r = 0.61) and Quick-
DASH (r = 0.05), comparable with the results of the Ital-
ian version. There was no significant correlation between
UEFI-Turkish and SF-36 in Pearson’s test (r = -0.05). At the
same time, there was a significative correlation (r = 0.327)
between the Italian version of UEFI and the section “mental
health” of SF-36, as compared to the Turkish validation.

UEFT has great construct validity because p < 0.01 for each
group of items. Pearson’s correlation coefficient showed all
statistically significant scores, so all the items of UEFI are

correlated with the items of SPADI and Quick-DASH.

CONCLUSIONS

In the following study, UEFI was translated, validated, and
culturally adapted into the Italian language and culture.
Statistically significant outcomes from the analysis demon-
strated that UEFI is a reliable and valid instrument of
measurement in sports patients affected by musculoskeletal
disorders of the upper limb.

UEFT is also handy in clinical practice and scientific research
because it is a self-administered, simple, and practice ques-
tionnaire whose compilation takes only five minutes for the
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