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The Liverpool Elbow Score, patient-answered section: Cultural adaptation, validity and

reliability of Turkish version

Abstract

Background: The use of self-assessment questionnaires in addtiti clinical evaluations is
gradually increasing. Liverpool Elbow Scale (LES)an elbow-specific outcome score that
provides a comprehensive assessment of by bottlitheians and patient$lowever,it has
not been adapted and validated to Turkish language.

Objective: To conduct the translation, cross-cultural adémtaand validation of Liverpool
Elbow Score-patient answered outcome (LES-PAQ) intokish for patients with elbow
fracture.

Design: Study of diagnostic accuracy/assessment scale.

Methods: This study was carried out in three consecutivasphk: translation, cross-cultural
adaptation and validatiorin the third phase, we used the Quick Disabilibéghe Arm,
Shoulder and Hand (Quick-DASH), Mayo Elbow Perfonce Score (MEPS) and 12-Item
Short Form Survey (SF-12) physical health score.

Results: Sixty-one patients were included for the analyNisither a ceiling nor a floor effect
was observed. Cronbachiscoefficient was 0.89. Intraclass correlation cioefht was 0.94
(95% CI1 0.89 to 0.96; p<0.001). SEM was 0.28 anDQy was 0.79. The LES-PAQ
showed a high negative correlation with the QuiekSM (r=-0.72, p < 0.001) and high
positive correlation with MEPS (r=0.77, p<0.001ndawith SF-12 physical health subscale
(r=0.73, p<0.001).

Conclusions. The Turkish version of the LES-PAQ israliable and valid tool for the
assessment of the patients with elbow fracture.

Keywords Elbow fracture; Liverpool elbow score; Outcome meas; Validation studies
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1. Introduction

Elbow fractures constitute 5% of all fractures dulis (Pollock et al., 2019). Distal humerus
fractures account for 30% of elbow fractures. Omedtof the elbow fractures is radial head
(Kaas et al.,, 2010) and %10 olecranon fractureadlGG, 2012). Treatment options are
conservative or surgical treatme8tirgical treatment options include open reductrgernal
fixation (ORIF), resection arthroplasty and radiabd arthroplasty (Ellenbogengelenk et al.,
2018). The elbow tends to stiffness after injurg @ractures, it can often lead to significant
functional impairment. Treatment procedures purptsereduce functional impairments.
Patients with limited elbow motion often complaiiffidulties in work, leisure activities, and
even daily living activities. Functional and clialctests or questionnaires have become
increasingly used to detect severity of dysfuncgtiemaluate treatment effectiveness, and
compare different treatment methods (The et alLl 320

Clinician-reported outcome and patient-reporteccome are most commonly used clinical
outcome assessment too@Blinician-reported outcomes reflect the evaluatmnpatient's
clinical and functional condition by a healthcarefpssional while patient-reported outcome
reflects patients' self-views of their health ssat{iPowers et al., 2017). However, the
guestionnaire completed by the clinician may nosoemted with patient satisfaction
(Capuano 2011). Therefore, the use of self-assegsguestionnaires in addition to clinical
evaluations is gradually increasing (Longo et2008).

The Disability of Arm, Shoulder and Hand (DASH) gtiennaire mainly consists of a 30-
items which evaluates impairments and activity tatons (Gummesson et al., 2003). Quick
DASH has been developed to provide faster measunentess responder burden, and
decreases in nonresponse items (eg, sexual adjvitinaking survey more accessible and

efficient. It consists of 11 items to measure ptgisiunction and symptoms in people with
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musculoskeletal disorders of the upper limb. Thealfscore ranges between 0 (no disability)
and 100 (most severe disability) (Gummesson e2@06).

Mayo Elbow Performance Score (MEPS) can be usetktermine the limitations caused by
elbow pathology. It consists four subscales: pa@nge of motion, stability, and patient rating
of daily function. The scale ranges from 0 to 1G@@h a higher score indicating a better
outcome (Cusick et al., 2019).

Short Form-12 (SF-12) developed from the 36-itenorBRorm (SF-36) Health Survey
covers the same eight health domains as the SR-36.a 12 item survey composed of
physical and mental components. Each componentheasown score. Total score ranges
from 0 to 100. Higher score indicates high quadityife (Jakobsson et al., 2012).

Liverpool Elbow Scale (LES) is an elbow-specific taame score that provides a
comprehensive assessment of by both the clini@anspatientsThe questionnaire consists
of two section: 6-item clinical assessment sec{ldAS, C1-6) and 9-item patient-answered
section (PAQ, P1-9). The CAS comprises items thatluate range of motion (C1-C4),
muscle strength (C5), and ulnar nerve function (@6)ereas the PAQ assesses function and
the ability to perform activities of daily living’(L-P7), levels of pain (P8), and participation in
sports and leisure activities (P9). The patientvaned items are graded using a five-point
Likert scale, from O (worst/ least function) to Beét/most function)All responses are
transformed to a scale of 0-10 for calculation he# total score. Therefore, the final score
ranked from O (worst) to 10 (best) (14). The oragireport of LES noted that, of the two main
components, the PAQ had better internal consistédathyamoorthy et al., 2004).

The purpose of this study was to translate andully adapt The Liverpool Elbow Score,
patient-answered section (LES-PAQ) into Turkish dodinvestigate the reliability and

validity of the translated version in patients walbow fracture.

2. Material and methods
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2.1. Sudy design and patients

The study was approved by the Non-invasive ClinRasearches Ethics Committee and an

informed consent form was signed by all patients.

Sixty-one patients with elbow fracture who wereeredd to the university hospital were
included in this study. Patients who aged betwegraidd 80 years, had unilateral elbow
fracture treated conservatively or surgically, itpilo understand and read Turkish and who
had given pre-informed consent were included. R&tieho non-native Turkish speakers, are

illiterate, had serious visual defect, severe hess and cognitive dysfunction were excluded.

Patients with elbow fracture completed The LES-PA@kish version twice, with at an
interval of 7 days. For minimize short-term clidichange, no treatment was given in this
process. In the first session, 61 patients fill lbES-PAQ Turkish, Quick DASH, MEPS score
and SF-12 physical health subscale validated Thrkersions. In the second session, 51
patients were asked to fill out LES-PAQ Turkishsien questionnaire again. The flow chart

of the validation process is shown in Fig. 1.

Assessed for eligibility (n=86)

Excluded (n=25)

<18 years (n=15)
non-native Turkish speaker (n=2)
illiterate (n=8)

First session (n=61)
Patients fill out LES-PAQ Turkish, Quick DASH, MEPS
score and SF-12 physical health subscale

Lost to follow up
-Did not complete retest (n=10)

Second session (n=51)
Test-retest correlation of the LES-
PAQ Turkish was done

Fig. 1. Flow chart.



75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

2.2. Method of translation and cross-cultural adaptation

The LES was developed by Sathyamoorthy et al. adighed in 2004. We took permission
from the author for this scoring scale’s Turkishisien. The guideline suggested by Beaton

was followed for the translation and cross-cult@a@éption (Beaton et al., 2000).

Scale was translated into Turkish by two indepetdeative, Turkish-speaking translators.
Consensus was reached after comparing transladiwhsnconsistencies. After agreeing on a
Turkish version, it was translated back into Engliyy two independent translators who are
native speakers of Englistind second language was Turkish. The translators ma access

to the original version of the scale and were umaved the purpose of the study. Finakiy
expert committee (article authors, forward and baokl translators) reached a consensus in
the pre-final version of the Turkish LES-PAQ. Thee{inal version was performed to
patients with elbow fracture (n=10) for culturalagthation. A research assistant received
general comments from the patient about the conemsshility of the Turkish version of
LES-PAQ and asked patients to make suggestionguestions that led to comprehension

problemsThe LES-PAQ Turkish version is given in the Appendi

2.3. Sample size

In the patient-reported outcome validation studiy humber of respondents could be five
times the number of items in the analysis (Anthahel., 2014). LES-PAQ has 9 items, and

at least 45 patients should have recruited foryamalWe collected data from 61 patients.

2.4. Satistical analysis

Continuous variables were given as mean and stamgaiation (SD), median (minimum and
maximum) and categorical variable values are ptegeras absolute numbers and

percentagesThe Kolmogorov-Smirnov test was used to determhne distribution of the
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sample. A p valug0.05 was considered statistically significant. @i#d data were analyzed

by using the Statistical Package for Social Scetiftiersion 21; SPSS Inc., Chicago, IL).

2.5. Factor analysis

Indicating suitibility of the data for factor analg was assessed by Bartlett's test and “Kaiser
Meyer Olkin” tests (Cerny and Kaiser, 2010). Thettdeveloped by Barlett is a test of
sphericity.This test assesses whether there is a relatiobgiwpeen the variables in the main
mass. Small values (less than 0.05) of the sigmfie level indicate that a factor analysis may
be useful with your data. The “Kaiser Meyer Olkiest, which is another test showing the
validity of factor analysis, deals with the sampiee.The test value should be above 60%.
After determining the suitability of our data foactor analysis; the factor structure was

evaluated using principle components analysis Wahmax rotation.

2.6. Floor and ceiling effect

In orthopaedic studies a ceiling or floor effectusually defined as 15% (or more) of the
patients achieve the highest or lowest possibleesiom et al., 2005). Similarly, we defined
the presence of floor or ceiling effects, if moman 15% of our patient collective would

achieve the highest (100 points) or lowest (0 pgossible score of the LES-PAQ.

2.7. Test-retest reliability and internal consistency

Intra-class correlation coefficient (ICC) analysswd Cronbach’se was performed to
determine test-retest reliability and internal dsteicy between the LES-PAQ Turkish
version. ICC estimates and their 95% confidentruatis were calculated based on absolute-
agreement, 2-way mixed-effects modé&lues between 0.75 and 0.9 indicate good reltgbili

values greater than 0.90 indicate excellent rditgl{ikoo and Li, 2016); satisfactory internal
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consistency indicates values of 0.70 or greaterw@&e et al., 2007). Also, the Pearson

correlation analysis was applied for the test—tetdmbility.

2.8. Construct validity

The construct validity correlations between LES-PAQ Quick-DASH, MEPS and SF 12
physical health scores was tested by Pearson atorelanalysis. The correlation strength
categories are accepted as follows: < 0.5 = “ld3-0.69 = “moderate”, 0.7—0.89 = “high”
and 0.9-1.0 = “very high” (Bluker et al., 2017). Av&lue of <0.05 was considered to be

statistically significant.

3. Results

3.1.Patient Characteristics

A total of 61 patients (24 males and 37 femalesanma&ge, 41.54+13.28 years) with elbow
fracture participated in this study. The elbow fuse was on the dominant side in 40 patients
(36 right-handed and 4 left-handed). Demographaratteristics of the patients was provided
in Table 1. LES-PAQ, Quick-DASH, MEPS and SF-12 bl health scores of the patients
were shown in Table 2. According to skewness amtbkis coefficient; all outcome measures

match normal distribution (Table 2).

Table 1 Demographic characteristics of the study populafier6l).

Min-Max Mean (SD)
Age (years) 23-71 48.07 (12.36)
Body mass index (kg/fh 17.91-37.20 27.60 (3.19)
n %

Sex

Male 24 39.3

Female 37 60.7
Educational level

Primary education 27 44.3

Basic education 6 9.7

High school 18 29.6

University 8 13.1
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Non-education 2 3.3
Dominant Extremity

Right 57 93.4

Left 4 6.6
Injured Extremity

Dominant 40 65.6

Nondominant 21 34.4
Type

Radial head arthroplasty 10 16.4

ORIF 11 18.0

Resection arthroplasty 8 13.1

Conservative 32 52.5
Table 2
Descriptive statistics (n=61).

Skewness Kurtosis
Min-Max Mean (SD) Statistic Std. Error Statistic  tdSError

LES-PAQ 1.50-6.00 4.54 (1.13) -0.466 0.306 -0.582  .600
Quick-DASH 0.00-72.75 29.84 (18.56) 0.101 0.306 66Q. 0.604
MEPS 30-100 75.98 (17.58) -0.576 0.306 0.021 0.604
SF-12/Physical Health 14.00-100.00  67.18 (21.37) .01D 0.306 -0.691 0.604

LES-PAQ, The Liverpool Elbow Score, patient-answesection; Quick DASH, The Disability of Arm,
Shoulder and Hand; MEPS, Mayo Elbow Performancee3&F-12, Short Form-12; SD, Standard deviation.

3.2. Factor Sructure

The KMO and Barlet tests scores are 0.856 and Or@8@ectively. These values indicated

that this scale was suitable for factor analysid aample size was perfect. Components

analysis with Varimax rotation was performed toeassthe internal structure of the cultural

adapted questionnaire. It was observed that LES-PRA® have no sub-dimension with a

variance ratio of 57.8% (Table 3).
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Table 3

156  Factor analyses of the LES-

157— PAQ Turkish.

Componént
1 158

Washing himself (question 3) 0.838
Dressing (question 5) 0.8359
Combing hair (question 2) 0.822
Lifting (question 7) 0.821°0
Household activities (question 6) 0.
Sport and leisure activities (question 9) 0.772
Feeding (question 4) 0.71%2
Pain (question 8) 0.700
Other arm use (question 1) 0.458

LES-PAQ, The Liverpool Elbow Score, patient-answesection.

3.3. Floor and ceiling effects.

No floor or ceiling effects were observed. Noneh# patients achieved the minimum score
of 0 and in the first session 9.8% of the patiemshe second session 13.7% of the patients

reached the maximum score of 6.

3.4. Reliability

Test-retest reliability and internal consistencyttod LES-PAQ Turkish determined from the
data provided from 61 patients. ICC was found 0.88% CI| 0.784 to 0.910; p=0.000).
Cronbach’so values of the LES-PAQ Turkish was found 0.894mH®tal correlations were
between 0.403 and 0.770 (Table 4). Test-retesteledion of the LES-PAQ Turkish
determined from the data provided from 51 patieAtfigh positive correlation was found

between a 7 days’ interval (r=0.880, p=0.000) (€3l
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Table 4
Internal consistency and test-retest reliabilityhef LES-PAQ Turkish (n=61).

Mean (SD) Corrected Cronbach's
Item-Total Alpha if Item
Correlation Deleted
PAQ

Other arm use (question 1) 2.48 (1.25) 0.403 0.907
Combing hair (question 2) 3.43 (0.96) 0.701 0.879
Washing himself (question 3) 3.36 (0.93) 20.7 0.877
Feeding (question 4) 3.67 (0.60) 0.593 0.890
Dressing (question 5) 3.51(0.77) 0.726 0.88
Household activities (question 6) 2.75(.14 0.767 0.873
Lifting (question 7) 2.67 (1.22) 0.770 0.872
Pain (question 8) 2.43 (1.16) 0.654 0.883
Sport and leisure activities (question 9) 932(1.00) 0.726 0.877

LES-PAQ, The Liverpool Elbow Score, patient-answesection; PAQ, patient-answered section; SD, 3itahd
deviation.

Table 5
Values of LES-PAQ Turkish on a 7-day time interaatl correlation between the two
sessions (n=51).

Test Re-test
Liverpool Elbow Score
Mean (SD)  Mean (SD)  r (p value}
PAQ score 4.41 (1.13) 4.36 (1.18) 0.880 (0.000)
Other arm use (question 1) 2.45 (1.24) 21615) 0.829 (0.000)
Combing hair (question 2) 3.37 (1.00) 338370 0.795 (0.000)
Washing himself (question 3) 3.33(0.95) 93@.94) 0.734 (0.000)
Feeding (question 4) 3.69 (0.55) 3.57 (0.57)0.706 (0.000)
Dressing (question 5) 3.47 (0.78) 3.31 (p.84 0.808 (0.000)
Household activities (question 6) 2.63 (.15 2.67 (1.18) 0.912 (0.000)
Lifting (question 7) 2.49 (1.22) 2.63 (1.15) 0.774 (0.000)
Pain (question 8) 2.24 (1.12) 2.24 (1.11) 776.(0.000)

Sport and leisure activities (question 92.80 (1.00) 2.75 (1.11) 0.818 (0.000)

LES-PAQ, The Liverpool Elbow Score, patient-answesection; PAQ, patient-answered section; SD, Stahd
deviation.
*Pearson’s correlation coefficient
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3.5. Validity

61 patient participated the validation analysisL&S-PAQ. The LES-PAQ showed a high
negative correlation with the Quick-DASH (r=-0.718650.000) and high positive correlation

with MEPS (r=0.769, p=0.000), and with SF-12 phgkleealth subscale (r=0.734, p=0.000).

4. Discussion

The most important finding of this study, The LES Turkish demonstrated good
reliability, satisfactory internal consistency, awmdlidity to assess function in Turkish

speaking patients with elbow fracture.

Surveys and rating systems are widely used as @fuhdbol to determine clinical and
functional outcome of the elbow fracture treatmémtaddition to clinical evaluation, it is also
very useful for objectively communicating the patie subjective feelings to the doctor. The
LES consists of both clinician and patient-answegeéstions. In this study, the patient-
answered section of the questionnaire was usetrdoslation, cultural adaptation, validity
and reliability. In translation and cross-cultusalaptation stage, we did some minor changes
pre-final version. For example, explanatory examplgere added to the “household
activities” item because “household” was not cleannderstood by the Turk patients.
Household activities examples added to the questitganing, cooking, shopping, bill
payment, gardening, repairs etc. Minor changes wexge in the explanations of the scoring
scale explanations (none, little, moderate, severable to do) in accordance with the

guestions asked.

LES-PAQ Turkish can be routinely used clinically yrgeons, physiotherapists and other
health professionals. Because it is easy to uset,sinderstandable and can be completed in

a short time, it also provides evaluating patienttdlephone or mail practically. LES was

10
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validated in patients with elbow stiffness (Sun &ah, 2018) and the minimum clinically
important difference of the scale in elbow arthesty was examined examined
(Vishwanathan et al., 2017). However due to theosgiective nature of Sun and Fan study,
they did not measured reliability. Vishwanatharaktfound that the internal consistency of
LES was estimated at 0.87. Development and vatidagtudy of the LES, researchers were
found good internal consistency (Cronbactr€).997) (Sathyamoorthy et al., 2004). In our
study test-retest reliability of LES-PAQ Turkish svggood (ICC=0.858), and internal
consistency of the scale was high (Cronbachtsf 0.894). No floor or ceiling effects were
observed in our study. Test-retest reliability amdrnal consistency results showed that LES-

PAQ Turkish version is a reliable scale.

We used an upper extremity-specific score and maalated quality of life questionnaire
similar to the previous studies. The validationgass of the LES-PAQ Turkish has shown
that it has a high correlation with Quick-DASH @16, p=0.000), MEPS (r=0.769,
p=0.000), and SF-12 physical health subscale (B4).=0.000). Sathyamoorthy et al. used
DASH and SF-12 scoring for measuring validity. THeynd a high correlation with DASH
(r=-0.76, p=0.000) and a low correlation with SFgd®/sical health (r=-0.39, p=0.000). Sun
and Fan was found high correlations with DASH (880.preoperatively and 0.87
postoperatively, p<0.001), moderate correlationth WIEPS (r=0.65 preoperatively and 0.53
postoperatively, p<0.001), and SF-36 physical healibscale (r=0.63 preoperatively and

0.50 postoperatively, p<0.001).

In recent years, the use of patient self-reportedstjonnaires has become quite popular.
Although these questionnaires are easy to useyrdatb evaluate objective parameters in
elbow problems (such as muscle strength, instgpilierve dysfunction) may overlook

important aspects of the pathology. Therefore, tj@ymptoms and functions cannot be

evaluated accurately only with patient self-repdrde subjective questionnaires. However, it

11
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is known that evaluating objective parameters alsneot related to patient satisfaction,
quality of life, because expectations and satigdactliffer between individuals. The use of
LES in the evaluation of elbow joint functions mbhg preferred because it includes both
clinician and patient-answered sectiortealth and disability should be assessed in three
areas with International Functioning, Disabilitydakiealth Classification (ICF) guidance:
clinician-assessed body structures and functioaBemt self-reported activity, participation
and quality of life. However, LES did not contaubstances that provided information about
the patient's quality of life (Vishwanathan et &Q17). Researchers may use a different

guestionnaire to assess the quality of life.

The data obtained from this study confirms thatThekish version of LES-PAQ is a reliable
and valid tool. LES-PAQ can be used to evaluatatjdunction in patients with elbow

fractures.
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The Turkish version and validation of the LES-PAQ was conducted.
The Turkish version of the LES-PAQ isafeasible tool for clinical practice.
LES-PAQ isareliable and valid tool and can be used for elbow fracture.

The correlation between the LES-PAQ and the Quick-DASH and MEPS were high.



