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Turkish version of the modified Constant-Murley score
and standardized test protocol: reliability and validity

Derya CELIK

Istanbul University, Faculty of Health Science, Department of Physiotherapy and Rebabilitation, Istanbul, Turkey

Objective: The Constant-Murley score (CMS) is widely used to evaluate disabilities associated with
shoulder injuries, but it has been criticized for relying on imprecise terminology and a lack of stan-
dardized methodology. A modified guideline, therefore, was published in 2008 with several recom-
mendations. This new version has not yet been translated or culturally adapted for Turkish-speaking
populations. The purpose of this study was to translate and cross-culturally adapt the modified CMS
and its test protocol, as well as define and measure its reliability and validity.

Methods: The modified CMS was translated into Turkish, consistent with published methodological
guidelines. The measurement properties of the Turkish version of the modified CMS were tested in
30 patients (12 males, 18 females; mean age: 59.5+13.5 years) with a variety of shoulder pathologies.
Intraclass correlation coeflicients (ICC) were used to estimate test-retest reliability. Construct validity
was analyzed with the Turkish version of the American Shoulder and Elbow Surgeons (ASES) Stan-
dardized Shoulder Assessment Form and Short-Form Health Survey (SF-12).

Results: No difficulties were found in the translation process. The Turkish version of the modified
CMS showed excellent test-retest reliability (ICC=0.86). The correlation coefficients between the
Turkish version of the modified CMS and the ASES, SE-12-physical component score, and SF-12
mental component scores were found to be 0.48, 0.35, and 0.05, respectively. No floor or ceiling effects
were found.

Conclusion: The translation and cultural adaptation of the modified CMS and its standardized test
protocol into Turkish were successful. The Turkish version of the modified CMS has sufficient reli-
ability and validity to measure a variety of shoulder disorders for Turkish-speaking individuals.

Keywords: Patient reported outcome; shoulder assessment; shoulder pain; shoulder outcome mea-
surement.

Level of Evidence: Level III, Diagnostic study.

Patient-reported outcome measures provide the patients’
perspective of the impact of a disease and its treatment
on their health and quality of life. Clinicians and re-
searchers have numerous available options in choosing
the appropriate patient-reported outcome measure. The
principal types of outcome measures for musculoskeletal
disorders are joint-specific, such as the Constant-Mutley

Score (CMS), as well as disease-specific and generic out-
come measures.l”) In general, outcome measures should
be relevant to patients, easy to use, reliable, valid, and re-
sponsive to clinical changes.?

The first shoulder score system developed, the CMS

was implemented in 1987. It is considered the most
commonly used scoring system for evaluation of pain,
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activities of daily living (ADL), strength, and range of
motion (ROM) used in the various disorders of the
shoulder.?) The CMS did not undergo formal validation
during its development. Multiple modifications were
made after the development of the initial scoring system
due to concerns regarding reliability, correlation with
other shoulder scores, scoring methods that increased
the risk for bias, and variability in objective testing mea-
sures.*”) The validity of the CMS has been questioned
based on 3 concerns: 1) A single pain scale is considered
inadequate to show the entirety of a patient’s pain; 2)
The report of function is not specific to any certain activ-
ity and, therefore, is left to interpretation by the patient;
and 3) The method of measuring strength has not been
standardized.l”’ Another weakness of this system is that
it requires a large amount of objective data collection by
the clinician, thus affecting inter-rater reliability.

To address the weaknesses of the CMS, Constant et
al. published the modified CMS.") Although this ver-
sion helped clinicians to better understand the score, a
standardized test protocol was not available in this re-
port. Ban et al. recently published a Danish translation
and cultural adaptation of the modified CMS and pro-
vided a standard test protocol for both the English and
Dutch versions.® Even though the CMS is widely used
in Turkey to assess shoulder pathologies, translated and
culturally adapted versions of the modified CMS and
standard test protocol have not yet been provided. This
can lead to different interpretations of the CMS among
clinicians. Cross-cultural adaptations may contribute to
a better understanding of the measurement properties.

The hypothesis of this study was that it would be
possible to translate and culturally adapt the modified
CMS and the standard test protocol of the modified
CMS to Turkish, so that it would be understandable
and applicable for Turkish-speaking individuals. There-
fore, the purpose of this study was to translate and cross-
culturally adapt the modified CMS and standard test
protocol of the modified CMS into Turkish and provide
its reliability and validity.

Patients and methods

Translation and cross-cultural adaptation of the modified
CMS and the standard test protocol of the modified CMS
were performed in 5 stages, consistent with the stages
recommended by Beaton.”) The standard test protocol
was translated based on the work of Ban et al.¥) In the
first stage, 2 Turkish individuals with a good command
of English were responsible for the literal and conceptual
translation of the CMS. The informed translator was a
physical therapist, and the uninformed translator was a

teacher. Both translators were fluent in English and spoke
Turkish as their mother tongue. The translations were
completed independently. In the second stage, both trans-
lations were compared and reviewed by a bilingual indi-
vidual, who highlighted any conceptual errors or incon-
sistencies in the translations to establish the first Turkish
translation. Once the first Turkish translation was agreed
upon, the third stage was undertaken. Two native Eng-
lish speakers with a good command of Turkish separately
translated the finalized Turkish translation back into Eng-
lish. Both translators were unaware of the purpose of the
study and had no access to the original English version. In
the fourth stage, the back-translated version of the CMS
was compared to the initial English version of the CMS
by a committee consisting of a methodologist, a language
professional, and the 4 translators. The committee evalu-
ated the 4 translations and compared the discrepancies.
After discussing the inconsistencies, they finalized and
approved the Turkish version of the CMS. In the final
stage, preliminary testing was performed with 15 patients
(9 females, 6 males; mean age: 43.2+12.4) who were di-
agnosed with impingement syndrome, rotator cuff tears,
frozen shoulder, and rotator cuff repairs to determine the
comprehension of the Turkish version. The measurement
properties of the Turkish version of the CMS (test-retest
reliability, agreement, construct validity, floor and ceiling
effects) were tested in 30 patients (12 males, 18 females
mean+SD age: 59.5£13.5 years; range: 38—84 years)
with a variety of shoulder pathologies.

The original CMS is a 100-point scale consisting of a
number of individual parameters. The test is divided into
4 subscales: pain (15 points), ADL (20 points), strength
(25 points), and ROM concerning forward elevation,
external rotation, abduction, and internal rotation of
the shoulder (40 points). A higher score corresponds
to a higher quality of function.’) Subjective findings of
the participants (severity of pain, ADL, and working in
different positions) constitute 35 points, and objective
measurements compose the remaining 65 points.’

In the original version, pain was graded as “none,”
“mild,” “moderate,” or “severe.” This was replaced by the
visual analog scale (VAS) in the modified version. Par-
ticipants were questioned as to their perception of pain
during ordinary activities over a 24-hour period. The 40
points allotted to movement were divided equally into
flexion, abduction, functional external rotation, and
functional internal rotation in the original version, but
the modified version emphasizes that all movements
must be painless and active. A definition of the exact
maneuver of strenght assessment was not given in the
original version, but strength assessment was described
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in the modified CMS, and it was advised that strength
should be measured by using either an Isobex device or
a defined spring balance technique. The Isobex device is
microprocessor-driven, and it is triggered by a minimum
force of 1 kg. It disregards the first second of force ap-
plication, where a rapid linear increase in force is typi-
cally noted, and averages 10 readings per second for the
following 3 seconds of force application to produce a
strength reading. All calculations are then converted
to pounds. All measurements are made in the scapular
plane of abduction. A maximum of 25 points is awarded
for the ability to hold 25 pounds or more at 90° in the
plane of the scapula.[”®

The original version of the CMS has been criticized
for relying on imprecise terminology and for diffuse defi-
nitions of methodology in the original description of the
score, resultant of the lack of a standardized test protocol.
This has enabled different interpretations and use of the
scores between centers. Therefore, an English-language
test protocol for the newly modified CMS was developed
by Ban et al.¥ to provide detailed methodology guide-
lines for clinicians. These guidelines prevent inconsisten-
cies in interpretations of the scores among centers.

Test-retest reliability represents a scale’s capability of
yielding consistent results when administered on sepa-
rate occasions. Two raters examined the patients within
2 hours of each other by using the Turkish version of the
modified CMS. Intraclass correlation coefficient (ICC)
was calculated using a 2-way mixed model under consis-
tency. Values >0.4 were considered satisfactory (r-value
of 0.81-1.0 was excellent, 0.61-0.80 was very good,
0.41-0.60 was good, 0.21-0.40 was fair, and 0.00-0.20

was poor).[101!

Agreement was assessed with standard error of
measurement (SEM) and minimal detectable change
(MDQC). ICC was used to calculate SEM, which is an
index of measurement precision. SEM was calculated
as SD~\1=ICC. MDC refers to the minimal amount
of change that is within measurement error. SEM was
used to determine MDC at 95% limits of confidence
(MDC,,), which was calculated using the formula
1.96xV2xSEM. "2

Validity is represented by the extent to which a score
retains its intended meaning and interpretation.” In the
present study, 3 aspects of validity were examined: con-
struct, convergence/divergence, and content validity. Evi-
dence for construct validity of the Turkish version of the
modified CMS was provided by determining its relation-
ship with the American Shoulder and Elbow Surgeon
(ASES) Standardized Shoulder Assessment Form and
the physical component summary score (PCS) of the SF-

12. Evidence for divergent validity was provided by de-
termining the relationships with the mental component
summary (MCS) of the SF-12. Pearson correlation coef-
ficients were calculated to assess construct and conver-
gent/divergent validity. Possible floor and ceiling effects
were examined and considered to be present if >15% of
the respondents achieved the highest or lowest score.!¥

Results

During the translation process, the translators had dif-
ficulty interpreting the word “recreation.” Ultimately, the
committee agreed upon eglence.“Forward elevation” and
“lateral elevation” were used to describe movements in
the modified version, but “flexion” and “abduction” were
preferred in the Turkish version. No difhiculty was found
in the translation and cultural adaptation of the stan-
dard test protocol (Appendix 1). The patients required
approximately 5 minutes to complete the subjective part
of the score, and the clinicians spent approximately 10
minutes on the objective portion of the CMS.

Table 1 provides the demographic and clinical char-
acteristic of the patients. Mean+SD of the Turkish ver-
sion of the modified CMS at first and second assessment

were 50.4+16.7 and 53.14£19.3, respectively (p>0.05).

Test—retest assessment was ICC of 0.87, indicating
excellent reliability.

SEM and MDC were determined to be 6.0 and 16.4,

respectively.

Table 1.  Demografic features of the patients.
n=30
Age years (mean+SD) 59.5£13.5
Female/male 18/12
Dominant side right/left 291
Involved dominant/non-dominant 1713
Diabetis, n (%) 7(23.3)
Tyroid, n (%) 2 (6.6)
Employement, n (%)
Current employed 7(23.3)
Retired 8(26.6)
Housewife 14 (46.6)
Student 1(3.3)
Diagnosis, n (%)
Impingement syndrome 11(33.3)
Frozen shoulder 13 (43.3)
Reverse prothesis 2 (6.6)
Total arthroplasty 2 (6.6)
Rotator cuff repair 1(3.3)
Rotator cuff tear 1(3.3)

SD: Standard deviation.
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Results of the Turkish version of the modified CMS
moderately correlated with the results obtained using
the ASES (r=0.48, p<0.001). The correlations between
the results using the Turkish version of the modified
CMS, the SF-12 PCS, and SF-12 MCS were 0.35 and

0.05, respectively. No floor or ceiling effects were found.

Discussion

The original version of the modified CMS and the stan-
dard test protocol of the modified CMS were successful-
ly translated and culturally adapted to Turkish. Reliabil-
ity and validity of the Turkish version of the modified
CMS was found to be acceptable.

Although the clinicians found the questionnaire easy
to understand in evaluating the patients, some issues arose
with the translation and cultural adaptation. During the
translation procedures, the interpreters could not agree on
the ideal Turkish word for “recreation.” Whereas various
meanings of “recreation” included eglence, hobi, and hos
vakit gecirme, eglence was found to be the most appropri-
ate choice and was selected by the committee. The trans-
lations of “forward elevation” and “lateral elevation” were
usually described as “flexion” and “abduction” between cli-
nicians, so “flexion” and “abduction” were preferred.

Even though it is widely used and recommended by
the European Society for Surgery of the Shoulder and
Elbow, the original version of the CMS lacks standard-
ization, reliability, and interpretation. Although it is
widely used in many languages without official transla-
tions, there has been no translation or cultural adapta-
tion of the original version of the CMS in any language
until now. Previous studies attempted to show the reli-
ability of the CMS or the standardized CMS. Rocout
et al. reported that the CMS is very diverse and there
is no standard protocol between European countries.
(1] Blonna et al. used a standardized CMS for the first
time in the literature, and it was indicated that the intra-
and interobserver reliability of the standardized CMS
was better compared to the non-standardized CMS.['®)
Roy et al. conducted a systematic review of the psycho-
metric evidence related to CMS. Studies evaluating the
content validity of the CMS suggest that the description
in the original publication is insufficient to achieve stan-
dardization among centers and evaluators.'”) The study
concluded that the measure is responsive, but rigid stan-
dardization of the tools and procedures is needed.

Attempts have been made to modify the CMS to
address these issues in the original version. The most
important difference in the modified version is the use
of VAS for pain and subdomains of activities of daily
living (ADL). Previously, pain was graded as “none,’

“mild,” “moderate,” or “severe.” This has been replaced by
the VAS. A sliding cursor system was used with an un-
graduated line marked at either end with “no pain” and
“intolerable pain.” The numeric score can be seen on the
reverse side of the scale. However, it is not practical in
clinical use. Therefore, Ban et al. used a 15-centimeter
“paper” VAS for both pain and activities, and a ruler was
used for calculations.®) However, the ungraduated line
and use of the ruler were not practical and caused prob-
lems for patients to understand how to score their pain
and ADL. Therefore, we graduated the line from 0 to
15 points both for pain and ADL. A point scale from
0 to 4 was provided below the VAS to easily calculate
ADL as well. In addition, the modified CMS guideline
introduced a time period (the previous 24 hours) to
assess pain, but it did not introduce a time period for
the assessment of ADL. In the standard test protocol, a
time period (within the past week) was added to assist
patients in evaluation of their ADL.® This time period
was added to the Turkish version of the modified CMS.

The 40 points allotted to movement are divided equal-
ly into flexion, abduction, functional external rotation, and
functional internal rotation, as in the original version (Ap-
pendix 2).®) However, the modified version highlights
that all movements must be painless and active. The range
of functional active movement is assessed. For instance,
the actual active flexion is 140° with pain, but if the pain-
less movement is 110°, 110° should be recorded according
to the modified CMS. In addition, the original version did
not describe the position of the patients while testing ac-
tive movement. The modified CMS was advised to assess
pain-free flexion and abduction with a goniometer, with
the patient seated to avoid spinal tilting. However, exter-
nal and internal rotation should be assessed while patients
are standing. As Ban et al. advised, we also preferred the
standing position for all movement assessments. The pa-
tient was closely watched to avoid spinal tilting,

Originally, strength measurements were described
using either an unsecured cable tensiometer or a spring
balance held at arm’s length at both 90° of flexion and
90° of abduction in the coronal plane. However, the
maneuver to measure strength with specification of the
exact position of the arm and wrist, and the location of
resistance has never been clearly defined. It has also not
been specified how long the patient has to resist a load
and how many repetitions should be made. The modi-
fied CMS advises that strength should be measured by
either an Isobex device or a defined spring balance tech-
nique. This measurement is recorded at 90° of abduction
in the scapular plane. The wrist is in a position of prona-
tion, so that the hand is facing downward.
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Test-retest reliability of the Turkish version of the
modified CMS was excellent (0.87) and comparable to
the previously reported results for the Danish version
(0.94). MDC was determined to be 16.4, meaning that
a change of less than this value on repeated administra-
tions of the Turkish version of the modified CMS should
be considered a reflection of measurement error rather
than a true change in the patient’s condition. The MDC
value for the Turkish version of the modified CMS was
higher than that of the Danish version."”) In recent stud-
ies, evidence for the validity of the Danish version of the
modified CMS has been investigated by determining its
relationship with the Oxford shoulder score. In these
studies, the correlation coeflicient was found to be very
good (r=0.76). In the present study, evidence for con-
struct validity was obtained by determining the relation-
ship between the Turkish version of the modified CMS
and ASES. The correlation coefficient was found to be
good (r=0.48), possibly a result of the different structure
of the questionnaires. To determine convergent/diver-
gent validity, we determined the level of associations be-
tween the scores on the Turkish version of the modified
CMS and the SF-12. The Turkish version of the modi-
fied CMS was more strongly related to the SF-12 PCS
(r=0.35) than the SF-12 MCS (r=0.05).

To our knowledge, this is the second translated ver-
sion of the CMS that follows international guidelines.
A translation and cultural adaptation of the modified
CMS and the standardized test protocol of the modified
CMS into Turkish, as well as its reliability and validity
were successfully conducted. We believe that the Turk-
ish version of the modified CMS can be used for Turkish
patients with shoulder diseases. Future studies should
be conducted to confirm the responsiveness of the Turk-

ish version of the modified CMS.

Conflics of Interest: No conflicts declared.
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Appendix 1. [Modifiye Constant Skoru ve Standart Test Protokoli.]

A. AGRI: 24 saat icinde gunlik yasam aktiviteleriniz sirasinda hissettiginiz en yiksek agri diizeyini asagidaki 15 cm’ lik cizgi tzerinde
isaretleyiniz (015 puan) (0 = agri yok, 15 puan = dayanilmaz agri)

0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15

B. GUNLUK YASAM AKTIVITELERI: Asagidaki 4 soru gecen haftaki guinlik yasam aktiviteleriniz ile ilgilidir (Lutfen size en uygun cevabi
isaretleyiniz).

Hepsini
Hicbirini

1. Omzunuz uykunuzdan uyandiriyor mu? (0-2 puan)

[0 T Lo [T 0T Yo OSSPSR 2
FA R LY LA Lo 141 SO U PR U P PPPROPTPIt 1
[T T<Tal U1V g T [T o OSSPSR 0

2. Omzunuz normal glnlik aktivitelerinizin ne kadarini yapmaniza izin veriyor (0-4 puan) Cevabinizi asagidaki 15 cm’lik cizgi Gzerinde
isaretleyiniz (0 = hepsini, 15 puan = hicbirini) (0-3: 4 puan, 3-6: 3 puan, 6-9: 2 puan, 9-12: 1 puan, 12-15: 0 puan)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Hepsini
Hicbirini

3. Omzunuz eglence aktivitelerinizin ne kadarini yapmaniza izin veriyor (0-4 puan) (Cevabinizi asagidaki 15 cm’lik cizgi Gizerinde isaretleyiniz
(0 = hepsini, 15 puan = hicbirini) (0-3: 4 puan, 3-6: 3 puan, 6-9: 2 puan, 9-12: 1 puan, 12-15: 0 puan)

0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15

Hepsini
Hicbirini

4. Elinizi hangi seviyede rahat kullaniyorsunuz? (0-10 puan) (Cevaplardan birini seciniz)

Bl SEVIYESININ @IINAA. ...ttt e ekttt 0
Bl SEVIYESININ USTUNTE. ... etttk h o2t h etk e oo h et h ekt e e et e et e et 2
SEEMNUM/XIPROIAE KAOAT ...ttt etk h et o etk et h ekt e et h et e et 4
2100 I Lo = OSSP P PP PPTOP 6
S LRI (TN = T OSSPSR 8
BASIN USTUNTE ...ttt ettt o2ttt 2 ekt e h et e ekt Rt Rtk ekttt ettt 10

Toplam Subjektif Skor (A+B, 0-35 puan)

C. HARAKET

e Kolunuzla 4 farkli aktif ve agrisiz hareket yaptiginizda; 140 dereceye kadar agri ile veya, 110 derece agrisiz yapabiliyorsaniz, eklem hareket
acikhigini (EHA) 110 derece olarak kaydedin.

e Testi yapan kisi istenilen hareketi hastaya gosterir ve daha sonra hastadan ayni hareketi yapmasi istenir.

e Tum hareketler hasta ayakta iken, parmak uclari karsiya bakarken ve ayaklar omuz genisliginde acikken yapilmalidir.

e Flekiyon ve abduksiyon uzun kollu gonyometre ile degerlendirilir. Hareketler sadece etkilenmis kolda yapilir (0-20 puan).

e Referans noktalari kolun ekseni ve torakal omurganin spinz prosesleridir.

0°-30° 31°-60° 61°-90° 91°-120° 121°-150° 151°- EHA

Fleksiyon
Abduksiyon
Puan 0 2 4 6 8 10
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Appendix 1. [Modifiye Constant Skoru ve Standart Test Protokol (devami).]

Eksternal rotasyon yardimsiz yapilir. Eller basa dokunmadan, basin arkasinda ve Ustiinde konumlandiriimalidir (0—10 puan). Hareketler
ayni anda her iki kolla yapilir fakat sadece etkilenmis taraf degerlendirilir. Eller basin arkasinda, dirsekler énde baslanir. Hareketler agrisiz
yapilmalidir. Tamamlanan her hareket icin 2 puan verilir.

Eller basin arkasinda, dirSEKIEr GNAE ...........i oottt ettt a ettt 2
Eller basin arkasinda, dirSEKIEr @rkada .........c. oot 2
Eller basin UstUNde, dIrSEKIET ONAE ... ..ottt h oo e ettt e ettt e e ettt 2
Eller basin UstUNde, dirSEKIET @rK@Oa ... ....c..oiiii ittt e ettt ettt 2
KON @M EIBVASYONU ...tttk etk e e s e et e e stttk ettt 2

internal rotasyon yardimsiz yapilir. Hasta elini belirlenmis anatomik noktalara yerlestirir (0-10 puan). Hareketler sadece etilenmis kolda
ve dis taraftaki bacaktan baslanarak yapilir. Hareketler agrisiz yapiimalidir.

Bl DACAGIN YAN TAIATINGA. .....ooo oottt 0
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D. KUVVET (0-25 puan)

e Kuvvet dinamometre ile degerlendirilir. Degerlendirme hasta ayakta iken, parmak uclari karsiya bakarak ve ayaklar omuz genisliginde
acikken yapilmalidir. Kol 90 derece abduksiyonda ve skapular planda olmalidir. Eger kol 90 dereceye kadar kaldirilamiyorsa “0” puan verilir.

e El bilegi pronasyona getirilir, avuc ici yere bakar ve dirsek mtmkin oldugu kadar duzlestirilir.

¢ Dinamometrenin banti hastanin el bileginin etrafina yerlestiriimelidir. Béylece ulnanin uzun basi boyunca yerlestirilmis olur.

e Hastadan kolunu yukariya dogru maksimum kuvvetle 5 saniye boyunca cekmesi istenir. Cekme sirasinda sozlU tesvikler verilir (6rnek: hazir
3-2-1 cek, cek, cek).

e Uc deneme yapllarak hastanin aldigi en yiiksek puan kaydedilir. Her bir deneme arasinda 1 dakika ara verilir. Skor pounda tekabiil eder
(maksimum 25 puan). Eger kuvvet kg cinsinden hesaplandiysa elde edilen skor 2.2 ile carpilir.

1. deneme 2. deneme 3. deneme En iyi skor

Kuvvet (Ibs/kg) |

1lbs/pound=0.45 kg=1 puan
Toplam Objektif Skor (C+D, 0-65 puan) Total Constant Skor A+B+C+D

Appendix 2. Range of Motion Assessment of the Constant-Murley Score.
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Permission was obtained for the images by Levi et al., 2014.
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