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Abstract

Purpose The Western Ontario Meniscal Evaluation Tool

(WOMET) is a questionnaire designed to evaluate quality

of life related to the health (HRQOL) of patients with

meniscus pathology. The purpose of this study was to

translate and culturally adapt the WOMET into Turkish,

and thereby to determine the reliability and validity of the

translated version.

Methods The WOMET was translated into Turkish in

accordance with the stages recommended by Guillemin.

Ninety-six patients [35 male, 61 female; mean age:

43.6 ± 11.7 (23–71) years] with meniscal pathology were

included in the study. The WOMET was completed twice

at 3–7-day intervals. The inter-rater correlation coefficient

was used for reliability, and Cronbach’s a was used for

internal consistency. Patients were asked to answer the

Lysholm knee scale and the short form-36 (SF-36) for the

validity of the estimation. The distribution of ceiling and

floor effects was determined.

Results Mean and standard deviation of the first and

second evaluations of the total WOMET were

1,048.9 ± 271.6 and 1,000.4 ± 255.2 (p = 0.03), respec-

tively. The test–retest reliability of the total score, physical

function, sports/work/lifestyle and emotion domains were

0.88, 0.78, 0.80 and 0.85, respectively. Cronbach’s a was

0.89. WOMET was most strongly related to the physical

function scale and the physical component score (q 0.54, q
0.60, respectively; p \ 0.001). The weakest correlations

between the WOMET and the SF-36 were for the mental

component score and the emotional role functioning (q
0.11, q 0.03, respectively). We observed no ceiling and

floor effects of the overall WOMET score, but 36.5 % of

the patients showed floor effect in the question of

‘‘numbness’’, and 40.6 % of the patients showed ceiling

effect in the question of ‘‘consciousness’’.

Conclusion The Turkish version of the WOMET is valid

and reliable. It can therefore be used for HRQOL of

patients with meniscal pathology.

Level of evidence II.

Keywords Meniscus pathology � Knee outcomes �
Reliability � Validity

Introduction

The meniscus injuries are the second most common injury

to the knee, with an incidence of 12–14 %—a prevalence

of 61 cases per 100,000 persons [16, 25]. Knee disorders

are frequently associated with pain with various levels of

activity limitations and participation restrictions. Meniscal

injuries are described in two major categories: traumatic

and degenerative [18, 21]. Traumatic lesions normally

occur in younger sports-active individuals, with or without

D. Celik (&) � A. R. Özdinçler
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associated cruciate ligament injury [7]. Meniscal tears can

be treated conservatively or surgically. Surgical treatment

can be partial–total meniscectomy or surgical suture [8].

Many patient-reported outcome instruments have been

developed for assessment of knee injuries such as the

Lysholm Knee Scale, Cincinnati Knee Rating Scale, IKDC

Subjective Knee Form and the Knee Injury and Osteoar-

thritis Outcome Score (KOOS) [1, 10, 23, 27]. There is,

however, no consensus as to which is the best instrument to

measure the patient-reported outcome for individuals with

a variety of knee injuries/conditions. In general, the

patient-reported outcome measures are classified into two

groups: general health and disease or joint specific. Before

using an outcome measurement in a society in which the

outcome measure was developed, the outcome measure

should be translated and culturally adapted. This is because

the majority of these scores show the characteristics of the

language and social culture of the society in which they

were established.

The Western Ontario Meniscal Evaluation Tool (WO-

MET) is a disease-specific measurement tool designed to

evaluate health-related quality of life (HRQOL) in patients

with meniscal pathology [13]. Only the Lysholm Knee

Scale and the IKDC Subjective Knee Form have been

specifically validated for patients with meniscal injury [2,

3]. However, the WOMET is the first meniscal pathology-

specific HRQOL instrument to measure the symptoms most

relevant to patients with meniscal tear [12]. The WOMET

has only been translated into Finnish.

Because of the language problems and lack of validated

translations, the use of patient-reported outcome measures

that are developed in English are limited to English-

speaking countries. To expand the use of a patient-reported

outcome measure, it needs to be translated into other lan-

guages, and culturally adapted to the countries where it will

be used. Additionally, the psychometric properties of the

translated version of the patient-reported outcome need to

be compared with the psychometric properties of the ori-

ginal version of the outcome measure. Some of the patient-

reported outcome measures for the knee have been trans-

lated into Turkish and psychometrically tested [4, 6, 14, 20,

28], but none of these have been specifically developed to

evaluate HRQOL in patients with meniscal pathology.

Taner et al. [26] found that the WOMET is the best out-

come measure of the 11 knee-specific instruments used for

evaluating meniscal tears.

The purpose of this study was to translate the English

version of WOMET into Turkish and investigate the reli-

ability and validity of the translated version.

Materials and methods

Translation and cultural adaptation

The WOMET was translated into Turkish and culturally

adapted in accordance with stages recommended by Gu-

illemin [9]. Two Turkish individuals, with a good savant of

English were responsible for the literary and conceptual

translation of the WOMET. The informed translator was a

medical doctor, and the uninformed translator was a tea-

cher. Both translators’ mother tongue was Turkish; how-

ever, they were fluent in English. The translations were

completed independently. Both translations were compared

and reviewed by a bilingual person who highlighted any

conceptual errors or inconsistencies in the translations, in

order to establish the first Turkish translation. Once the first

Turkish translation was determined, two native English

speakers with a good command of Turkish separately

translated the finalised Turkish translation back into Eng-

lish. Both translators were unaware of the purpose of the

study and had no access to the original score. The back-

translated version of the WOMET was compared with the

initial English version of the WOMET by a committee

consisting of four translators and the original author. The

committee approved the Turkish version of the WOMET.

Once approved, the pilot test was conducted on 20 patients

to determine comprehension of the Turkish version.

Subjects and procedures for assessment of reliability

and validity

Ninety-six patients suffering from a variety of knee com-

plaints were recruited from the Bezmialem Vakif Univer-

sity, Department of Orthopaedics and Traumatology and

Bayındır Hospital, Department of Orthopaedics and Trau-

matology between March 2011 and March 2012. The

inclusion criteria were as follows:

1. 16 years of age or older

2. The presence of a meniscal tears, meniscal repair or

meniscal resection

3. The patients who have the retest assessment.

The exclusion criteria were as follows:

1. Anterior, posterior cruciate ligament or other ligament

injuries

2. The presence of articular cartilage damage causing

instability

3. Inability to complete the form due to cognitive

impairment
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4. Illiteracy or lack of understanding of Turkish

5. Other medical comorbidities such as cancer, serious

infectious or neurological or musculoskeletal disorders

other than the knee condition.

Patients were examined clinically by two experienced

knee surgeons (MD, ME). When necessary, radiographs

and magnetic resonance imaging (MRI) were performed.

Patient-reported outcome measures

The WOMET is a disease-specific tool designed to evaluate

HRQOL in patients with meniscal pathology. The WOMET

has 16 items, representing three domains. The physical

symptom domain has nine items; the combined domain of

sports, recreation, work, and lifestyle has four items; and the

emotions domain has three items. The best or least symp-

tomatic score is 0, and the highest and most symptomatic

score possible is 1,600. The score may be reported as a total

overall score, a total score of each domain, or as a percentage

of normal by subtracting the total score from 1,600, dividing

by 1,600 and multiplying by 100 [12].

The Lysholm Knee Scale is an 8-item questionnaire

originally designed to evaluate patients after anterior cru-

ciate ligament injury. It is scored on a 100-point scale,

0–100, worst to best, with 25 points attributed to pain, 15 to

locking, 25 points instability, 10 each to swelling and stair

climbing and 5 each for a limp, use of a support, and for

squatting [27].

The short-form health survey (SF-36) was used to

establish a health profile that consists of eight scaled

scores, where each scale was directly transformed into a

scale from 0 to 100, in order to identify the patient’s

physical and mental state. These 8 sections include phys-

ical functioning (PF), role limitations due to physical

function (RP), bodily pain (BP), general health perceptions

(GH), vitality (VH), social function (SF), emotional func-

tion (RE), and mental health (MH) [29].

Study procedures

Administration of outcome measures

Patients were asked to complete the Turkish version of the

WOMET (‘‘Appendix’’) and the previously validated Turk-

ish versions of the Lysholm Knee Scale, and SF-36 [4, 13].

The questionnaires were given in random order to the

patients. The physical therapists distributed the question-

naires to the patients in waiting room after an appointment

with orthopaedic surgeons. The patients were then asked to

complete the WOMET within 3–7 days after their first

assessment to determine the test–retest reliability. To mini-

mise the risk of short-term clinical change, no treatment was

provided during this period. After each patient completed the

questionnaire, physical therapists checked for missing

responses. Patients who skipped a question on the question-

naire were asked to give the reason. The difficulty in under-

standing the question or the incompatibility with their

problem was noted. Before inclusion in the study group,

participants were asked to read and sign an informed consent

form, which had been approved by the ethical committee at

Bayındır Hospital Research Foundation (IRB study protocol:

Bayındır Hospital, TEDEK/BEMSEK-01/11).

Statistical analysis

All statistical analyses were performed with statistical

package for the social sciences (SPSS) 17.5 (SPSS Inc,

Chicago, IL, USA). This included frequency counts and

percentages for nominal variables, the measures of central

tendency (means, medians) and the dispersion [standard

deviations (SD), ranges] for continuous variables. The

Kolmogorov–Smirnov test was used to assess the distri-

bution. The first and second administration of the overall

WOMET score, the physical symptom domain, the Lys-

holm Knee Scale and age were found normally distributed,

so mean values were used to describe scores and ages. The

rest of the outcomes were not normally distributed, so

medians were used for these outcome values. Spearman’s

correlation coefficient was used for not normally distrib-

uted data, and Pearsons’ correlation coefficient was used

for normally distributed data.

Reliability

Reliability refers to consistency of measurement and

includes internal consistency and the test–retest reliability.

Internal consistency was assessed using Cronbach’s coef-

ficient a and is a measure of the homogeneity of the

questions within a questionnaire. An a of 0.7 is considered

fair, 0.8 good and 0.9 excellent internal consistency.

However, high values are not necessarily desirable because

this may indicate redundancy of the questionnaire items. In

this study, the patients included in the first administration

of the WOMET were used to assess internal consistency.

The test–retest reliability represents a scale’s capability

of giving consistent results when administered on separate

days where an individual’s status has remained stable [17].

The outcome measure was applied and then reapplied after

a short time (5–14 days). The results were then compared

for agreement using an intraclass correlation coefficient

(ICC) or kappa [20]. The ICC was used to measure the

test–retest reliability of the WOMET. Patients who repor-

ted ‘‘no change’’ in their condition between the first and

second administration were included in the analysis of the

test–retest reliability. The ICC was used to calculate
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standard error measurement (SEM), which is an index of

measurement precision. The SEM is calculated as the SD

of the scores time the square root of (1-ICC). The minimal

detectable change (MDC) refers to the minimal amount of

change that is within the measurement error. The SEM was

used to determine the minimum detectable change at the

95 % limits of confidence (MDC95 %) and was calculated

as the SEM times 1.96 time the square root of 2 [5].

Validity

Validity refers to the degree to which a study accurately

reflects or assesses the specific concept that the researcher

is attempting to measure [11]. In this study, we examined 3

aspects of validity namely construct, convergent/divergent,

and content validity. Evidence for construct validity of the

Turkish WOMET was provided by determining its rela-

tionship with the Lysholm Knee Scale and the physical

component score of the short form-36 (SF-36). The PF, RP

and PCS domains were used to assess the convergent

validity. Evidence for divergent validity was provided by

determining the relationships with the MH, RE and MCS

domains of the SF-36. Spearman’s correlation coefficients

and their 95 % confidence intervals were calculated to

assess construct and convergent/divergent validity.

Distribution and ceiling and floor effects

Content validity was assessed by the distribution and occur-

rence of ceiling and floor effects. Ceiling and floor effects of

the WOMET at the first and second administrations were

assessed by calculating the proportion of the patients scoring

the maximum (score of 100) or minimum (score of 0) scores,

relative the total number of patients. Descriptive statistics

(mean values, SDs, and quartiles) were calculated in order to

determine distribution and ceiling/floor effects. Ceiling and

floor effects were considered to be relevant if more than 30 %

of the subjects experienced them.

Results

Translation process and testing

It was found that several words such as ‘‘giving way’’,

‘‘numbness’’ and ‘‘conscious’’ had a different meanings in the

Turkish language or were difficult to translate. Upon dis-

cussion with the original author, a consensus was reached on

the translation so that the meaning of the questions did not

change. The pilot test did not show any difficulty in patients’

understanding of these words. The Turkish WOMET can be

completed in approximately in 7 min. A total of 96 patients

completed all questionnaires in the first and the second

assessment for the test–retest reliability. Table 1 illustrates

the demographic and clinical characteristics of these patients.

Means/medians and SDs for each of the scores, a first and the

second administration of the WOMET is provided in Table 2.

The duration of symptoms was 23.7 ± 1.2 months.

Reliability

The internal consistency of the first administration of the

WOMET was good, with a Cronbach a of 0.89. Mean values

of the first and second administration of the subdomains and

overall WOMET first administration the Lysholm Knee Scale

and were given in Table 2. The mean interval between the

two assessments was 4.5 ± 2.2 days. The test–retest reli-

ability of the overall WOMET score, physical function,

sports/work/lifestyle and emotions were all found to be good

to excellent (Table 2). The SEM and MDC for overall WO-

MET were found 37.2 and 103.2 respectively.

Table 1 Patient demographics

n

Female/male 61 (63.5 %)/35 (36.4 %)

Mean age 43.6 ± 11.7

Height/weight/body mass

index

169 ± 0 cm/77 ± 11.0 kg/

26.3 ± 6.01

Education

Primary school 42 (43.7 %)

High school 20 (20.8 %)

University degree 34 (35.4 %)

Involved knee

Right knee 77 (80.2 %)

Left knee 16 (16.6 %)

Both knees 3 (3.1 %)

Diagnosis

Partial or total meniscus tear 61 (63.5 %)

Arthroscopic meniscus repair 10 (10.4 %)

Arthroscopic meniscectomy 15 (15.6 %)

Traumatic/degenerative 23 (24 %)/73 (76 %)

Medial/lateral/both sides 85 (88.5 %), 10 (10.4 %), 5 (5.2 %)

Comorbidities

Inflammation 7 (6.72 %)

Fracture 8 (6.78 %)

Cardiovascular disease 7 (6.72 %)

Diabetes 16 (15.3 %)

Hypertension 25 (24.0 %)

Other surgery 23 (22.0 %)

Profession

White colour worker 49 (51.0 %)

Blue colour worker 35 (36.4 %)

Retired 12 (12.5 %)
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Validity

The WOMET demonstrated good correlation (r = 0.49)

with the Lysholm Knee Scale. The correlation between the

WOMET and the SF-36 is displayed in Table 3. The

WOMET was most strongly related to the physical func-

tion scale and the physical component score (q 0.54, q
0.60, respectively; p \ 0.001). The weakest correlations

between the WOMET and the SF-36 were for the mental

component score and the emotional role functioning (q
0.11, q 0.03, respectively) (Table 3).

Distribution and ceiling/floor effects

Ceiling and floor effects and the number of items answered

were identical during the test and retest examination. None

of patients in the overall WOMET score ranged between

the minimum or maximum scores. This implies that there

are no ceiling and floor effects. However, 36.5 % of the

patients showed floor effect in the question of ‘‘numbness’’.

There was a ceiling effect of three questions which were

presented in Table 4.

Discussion

The most important finding of the present study was that

the Turkish version of the WOMET demonstrated accept-

able levels of reliability and validity to evaluate patient-

reported outcome for Turkish speaking individuals with a

variety of meniscus pathologies.

Table 2 Test–retest reliability of the WOMET

WOMET Mean/Median ± SD/(range) Reliability Original version of WOMET ICC [12]

T1 T2 p ICC

Physical symptoms 519.4 ± 175.8 491.7 ± 166.7 0.001 0.87 0.73

Sports/recreation/work/lifestyle 320 (100–400) 300 (130–400) 0.001 0.80 0.87

Emotions 240 (30–300) 220 (30–300) 0.001 0.82 0.84

Overall WOMET 1,048.9 ± 271.6 1,000.2 ± 255.2 0.001 0.86 0.85

Lysholm Knee Scale 66.8 ± 20.5 0.001 -0.49 0.4–0.65

T1 test 1, T2 test 2, ICC intra-rater correlation coefficient

Table 3 Correlations between SF-36 subscales and overall WOMET:

a comparison of our results with the literature

SF-36

subscales

Mean/SD Overall WOMET score p value

Present

study

Finnish

version [24]

SF-36 (PF) 59.6/27.1 0.54* 0.66 \0.001

SF-36 (RP) 41.4/41.0 0.39* 0.49 \0.001

SF-36 (BP) 40.5/23.7 0.63* 0.57 \0.001

SF-36 (GH) 52.1/20.0 0.30* 0.31 \0.001

SF-36 (VT) 55.5/18.6 0.28* 0.28 n.s

SF-36 (SF) 52.5/29.3 0.53* 0.50 \0.001

SF-36 (RE) 63.4/41.0 0.03 0.18 n.s

SF-36 (MH) 59.9/19.3 0.30* 0.29 0.04

SF-36 (PCS) 37.0/10.9 0.60* 0.68 \ 0.001

SF-36 (MCS) 44.8/10.3 0.11 0.05 n.s

PF physical functioning, RP physical role functioning, BP bodily

pain, GH general health perceptions, VT vitality, SF social function,

RE emotional role functioning, MH mental health, PCS physical

component scale, MCS mental component scale

* Significant (\0.05)

Table 4 Floor and ceiling effects

Floor effect

(%)

Ceiling effect

(%)

Overall WOMET 0 0

Physical symptoms 0 0

Feeling of giving way or instability 10 (10.4) 3 (3.1)

Pain or soreness after activities 0 (0) 8 (8.3)

Loss of range of motion 1 (1.0) 8 (8.3)

Numbness 35 (36.5)* 0 (0)

Stiffness after rising or sitting 2 (2.0) 6 (6.2)

Weakness 5 (5.2) 11 (11.1)

Swelling 27 (28.1) 5 (5.2)

Sharp pains after full weight bearing 2 (2.0) 11 (11.1)

Cracking, grinding, or popping 11 (11.1) 8 (8.3)

Sports/reaction/work/lifestyle 0 (0) 5 (5.2)

Fear of injury 5 (5.2) 34 (35)a

Effect on the ability to participate in

activities

3 (3.1) 19 (19.7)

Ability to perform specific skills 2 (2.0) 16 (16.6)

Squatting ability 1 (1.0) 29 (30.2)a

Emotions 0 (0) 10 (10.4)

Consciousness of the knee 1 (1.0) 39 (40.6)a

Concern about the future of the knee 1 (1.0) 30 (31.2)a

Frustration of discouragement 5 (5.2) 21 (21.8)

* The values represent the number and percentage of patients who

received the lowest possible score (floor effect)
a The values represent the number and percentage of patients who

received the highest possible score (ceiling effect)
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The test–retest indicated good-to-excellent reliability for

the subscales and the overall WOMET score (Table 2). We

used ICC to measure test–retest reliability as in the original

version and found the results were similar. However, Si-

hvonen et al. [24] used the average root-mean-square coef-

ficient of variation to determine a proportionate measure of

repeatability, and they also reported acceptable values.

Cronbach’s coefficient a is another measure used to assess

the repeatability. In this study, Cronbach’s a of the overall

WOMET had an excellent value of 0.89 which is similar to

the original and the Finnish version of the WOMET (Cron-

bach’s a = 0.92, 0.91, respectively). The MDC was found to

be 103.2. When a patient is measured two or more times with

the Turkish WOMET, a change of\103.2 from one time to

the next should be considered to reflect measurement error,

rather than a true change in the patient’s condition.

The correlation coefficient between the overall WOMET

and the Lysholm Knee Scale was 0.47, which is considered

good. Sihvonen et al. also used the Lysholm Knee Scale for

construct validity because it has been validated as a meniscus-

specific instrument [2, 3]. They also found a good correlation

coefficient value (r = 0.55) between the WOMET and the

Lysholm Knee Scale in their study. The correlation between the

SF-36 score and scores of specific instruments is usually not

very strong. This confirms that the SF-36 measures additional

aspects of the physical health and provides more comprehen-

sive, but less specific, information about a patient’s overall

health than condition-specific questionnaires [11]. As expected,

the WOMET was more strongly related to concurrent measures

of physical function than to concurrent measures of mental

function. In this study, the correlation between the Turkish

version of the WOMET and the SF-36 subdomains of PF and

PCS were higly correlated with the overall WOMET, but cor-

relation values were lower than the Finnish version. The lowest

correlation value was found between the WOMET and sub-

domains of RE and the mental domains of SF-36 (Table 3).

While the SF-36 BP values were found to be higher than the

Finnish version of the WOMET, the SF-36 SF values were

found lower. In the literature, the generic health-related quality

of life instrument (15D) was also used to construct validity of

the WOMET, and a weak correlation value was found

(r = 0.31) [24]. This also confirms that the SF-36 and 15D

measure additional aspects of physical health and therefore

provide more comprehensive, but less specific, information

about a patient’s overall health than condition-specific

questionnaires.

In the assessment of the presence of ceiling and floor effects,

we found that the question of ‘‘numbness’’ showed high floor

effect. ‘‘Numbness’’ is one of the rare symptoms of the

meniscus pathology and usually occurs in post-op meniscus

repair. In this study, 10 % of the patients had surgery, so floor

effects can be expected of this question. We found high ceiling

effects in related to the question of the ‘‘consciousness’’. The

patients with meniscus pathology had symptoms such as pain,

difficulty with walking and stair climbing in daily living.

Therefore, a high ceiling effect can be acceptable for the

question of the ‘‘consciousness’’. In the literature, unaccept-

able floor and ceiling effect was also reported in some of the

sub-domains of the Lysholm and IKDC subjective knee score

which were used to assess meniscus pathology [2, 3].

The WOMET contains enough questions to reveal the

functional status and pain of the patients. Also, the WO-

MET has some additional questions to evaluate the

meniscus-injured knee compared with the Lysholm Knee

Scale and IKDC Subjective Knee Form, such as numbness

in and around the knee, sharp pain after full weight bearing,

and consciousness of the knee. This additional and specific

information is thought to be one of the advantages of using

the WOMET. While the presented translation has been

validated with this preliminary study, the Turkish form

needs to be tested in larger and more diverse populations.

The major limitation of the study is that we could not

report the responsiveness data which are critical measures

to evaluate a patient’s change in status. Assessing the

responsiveness of instruments determines whether the

assumption of constant variance is appropriate. Therefore,

future studies are necessary to assess responsiveness and to

determine the minimum clinically important differences for

the Turkish version of the WOMET, with regards to

meniscus injuries that commonly affect the knee.

The clinical relevance of the present study is that this

instrument offers an excellent evaluation that can be used for

HRQOL for Turkish patients with various meniscus patholo-

gies. This tool was developed solely for meniscus pathologies so

that it will be provided to a clinician with more detailed, specific

and accurate information concerning the meniscus pathology.

Conclusions

The Turkish translation and culturally adapted version is

reliable and valid and can be used as an instrument to

assess the functional limitations of Turkish patients with

meniscus pathologies.
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Appendix: WOMET diz değerlendirme formu

Bölüm A: Fiziksel Belirtiler

Hastaları Bilgilendirme
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Bölüm B: Spor/eğlence/iş/yaşam şekli

Hastaları Bilgilendirme
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Bölüm C: Duygu durumu

Hastaları Bilgilendirme
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