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Research Article

Transcultural reliability and validity
of an Italian language version of the
Constant–Murley Score

Matteo Carosi1, Giovanni Galeoto2 , Stefano Di Gennaro3,
Anna Berardi2, Donatella Valente2 and Annamaria Servadio1,4

Abstract
Purpose: The present study was designed to carry out an Italian translation of the Constant–Murley Score (CMS-IT) and,
subsequently, evaluate its reliability and validity. Methods: This study included adults diagnosed with any type of clinical
shoulder dysfunction who could read and respond to the questionnaires. Those individuals who underwent surgeries of
any kind on the affected shoulder during the previous 12 months and individuals with shoulder instabilities were excluded.
All of the participants were evaluated by two operators, and the CMS-IT, Disabilities of the Arm, Shoulder, and Hand
(DASH) questionnaire, and visual analog scale (VAS) were administered. The internal consistency was evaluated using
Cronbach’s a, whereas the intra-rater and inter-rater reliabilities were evaluated using the intraclass correlation coef-
ficient (ICC). The validity of the construction was evaluated using Pearson’s correlation coefficient between the scores of
the administered scales. Results: A population of 72 individuals participated in this study. The internal consistency of the
CMS-IT showed a value of 0.81. The ICC values showed that inter- and intra-rater reliability were 0.994 and 0.963,
respectively. CMS-IT is inversely correlated with the VAS (�0.55) and DASH (�0.47) scales. Conclusions: This study
revealed that the CMS-IT contained good internal consistency and good reliability. The results suggested that the CMS-IT
questionnaire is a reliable and valid tool for assessing the shoulder dysfunctions of the Italian population, and it deserves
broad applications in both clinical practice and research contexts. The scale can also be used as an alternative to the
current “gold standard” VAS and DASH.
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Introduction

Shoulder pain accounts for an expressive prevalence of

consultations with general practitioners and orthopedic sur-

geons. These individuals often present with various com-

plaints, such as mobility deficits and pain, which directly

affect their upper limb function. To perform as comprehen-

sive a clinical assessment as possible, it has been recom-

mended that the individual be assessed using instruments

that allow inferences regarding function.1 Function is a

construct, which is a latent variable that cannot be directly

observed. Therefore, the utilization of functional scores is

an appropriate option for measuring it. A review of the

literature shows that there are many evaluation tools,2 and

that there is no “gold standard instrument” for evaluating
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the outcomes of shoulder function in the general popula-

tion.3 Among the different scales available for the evalua-

tion of the upper limb, the Constant–Murley Score (CMS)

is one of the most commonly used instruments. This assess-

ment scale requires only few minutes to be administered,

and it is very intuitive and easy to understand both for the

operators and patients. This minimizes operator-dependent

errors, allows the patients to respond correctly and effec-

tively, and provides the health professionals with reliable

feedback while collecting the data in the most accurate and

standardized way. Practitioners are also placed in a position

to shape a more effective rehabilitation plan aimed at the

recovery of the patient, while eliminating general rehabili-

tation projects for all patients and customizing individual

rehabilitation plans.

The CMS was presented in 1987 as an instrument for

evaluating the overall shoulder function, irrespective of the

diagnosis.4 It was approved and recommended by the exec-

utive committee of the Shoulder and the Elbow, and it has

been widely used as an assessment method ever since.5 The

CMS was created between 1981 and 1986 by Cristopher

Constant and Alan Murley, while the scale itself was pub-

lished in 1987.4 However, it has been largely criticized over

the years for its lack of methodology.6,7 In an attempt to

clarify certain aspects related to the administration of the

CMS, in 2008, the original authors published an article with

modifications and guidelines for the instrument’s use.8 A

visual analog scale (VAS) was suggested for the pain item

and some of the activity of daily living (ADL) questions,

and specific instructions were provided on how to evaluate

the strength component. It was also stated that the CMS

was not valid for evaluating episodic severe pain, such as

that experienced in a dislocation. According to one recent

systematic review, five individual pathologies (i.e. suba-

cromial, fractures, arthritis, instability, and frozen

shoulder) and two additional groups (i.e. various patholo-

gies and healthy subjects) were considered in the CMS.

However, the results of that review suggested that the cur-

rent evidence supported the CMS as a “gold standard

instrument” for the subacromial pathologies only, while the

data were inconclusive for other shoulder conditions. The

authors suggested further prospective studies exploring the

psychometric properties of the scale, particularly for frac-

tures, arthritis, instability, and frozen shoulders.9

Recently, the CMS was validated in several languages:

Danish,10 Brazilian Portuguese,11 Turkish,12 Chinese,13

and Greek.14 Moreover, from 2008 to 2018, more than

70 studies were conducted in Italy in which the CMS was

used but not validated. The CMS has also been used as the

“gold standard instrument” in certain studies, such as one

conducted in Italian for the validation of the Oxford

Shoulder Score,15 even though the CMS has not yet been

validated in Italian.

The purpose of this study was to translate, culturally

adapt, and validate the CMS in a sample of Italian individ-

uals with shoulder disorders using a cross-sectional study.

Methods

This study was conducted by a research group composed of

medical doctors and rehabilitation professionals from the

Sapienza University of Rome and the Rehabilitation and

Outcome Measures Assessment (ROMA) association. Dur-

ing the last few years, the ROMA association has addressed

the validation of many outcome measures in Italy.16–25

Instruments

All of the participants enrolled in this study received an

informed consent form describing the type of study that was

being carried out and what the evaluation was based on, as well

as a request for authorization to use the data for the purposes of

this study. The second part contained a questionnaire for the

collection of anamnestic data, which is useful for investigating

the possible cause of the pain. For example, it contained ques-

tions about which was the dominant hand, the participant’s

occupation, sports activities (if at a competitive level), and

whether the participant’s sleep was disturbed or not. In the last

part of the document, the three evaluation scales were

reported: the CMS8, the “gold standard instrument” VAS,26

and Disabilities of the Arm, Shoulder, and Hand (DASH).6,27

The CMS evaluates pain and disability based on both

subjective and objective parameters. It has a total score of

100 points, with 35 assigned to the subjective parameters

and 65 to the objective parameters; the higher the score, the

greater the quality of the function. The subjective compo-

nent is made up of five items that evaluate the pain and

ADLs; however, the objective component measures the

active range of motion and strength. The subjective module

evaluates the limitations that the patient experiences

regarding work and recreational activities. The pain is

assessed using a VAS of 15 cm.9

The DASH is a self-administered region-specific out-

come instrument developed as a measure of self-rated

upper-extremity disability and symptoms.

Translation and cultural adaptation

After receiving consent from the developers of the instru-

ment, the CSM was translated from English to Italian using

the Translation and Cultural Adaptation of Patient Reported

Outcomes Measures—Principles of Good Practice guide-

lines.28 The first phase of the study involved the translation

from English into Italian by two native English speakers not

connected to each other, thus producing two Italian versions.

An independent native speaker of the target language, with

Italian as second language, who was not involved in any of

the forward translations synthesized the results of the trans-

lations. Working from the temporary version of the ques-

tionnaire, three Italian translators then translated the

questionnaire back into the original language without having

seen the original version. The back-translated version of the

instrument was then compared with the original. To adapt

2 Journal of Orthopaedics, Trauma and Rehabilitation XX(X)



the translated version to the Italian culture, two Italian reha-

bilitation professionals who were familiar with both English

and Italian reviewed the translated version, and then, they

reworded and reformulated certain items to minimize any

differences from the original version.

Sample and validation procedures

The final version of the questionnaire (CMS-IT) was admi-

nistered to a sample of participants recruited from two Italian

clinics. The individuals were informed about the procedures

and aims of the study, and those who were interested in

participating were screened based on the inclusion and

exclusion criteria. Based on an analysis of the other CMS

validation studies, the following criteria were formulated:

�18 years old, able to read and respond to the questionnaire,

and diagnosed with any clinical shoulder dysfunction. Indi-

viduals with cognitive diseases or damage to the peripheral

or central nerves, non-Italian speakers, patients that under-

went surgeries of any kind on the affected shoulder during

the previous 12 months, and patients with shoulder instabil-

ities were not included in this study.29 The CMS-IT, VAS,

and DASH were administered for the first time (T0) during

the prehospitalization period or during an outpatient visit by

a physiotherapist (rater 1), which was the same throughout

the duration of the study. A subgroup of the population was

reevaluated to examine the intra-rater reliability, and rater 1

administered the questionnaires twice to the same patient 4–

7 days apart. Again, the subgroup of the population was

reevaluated to examine the inter-rater reliability, and an

orthopedic surgeon (rater 2) administered the questionnaires

to the same participants that rater 1 did at T0.

Data analysis

Consistent with the Consensus-based Standards for the

Selection of Health Measurement Instruments checklist

recommendations,30 the reliability and validity of the

CSM-IT were assessed as follows. The Cronbach’s a for

the internal consistency needed to be >0.7 to establish the

degree of agreement between the various items. The intra-

class correlation coefficient (ICC) of intra-rater and inter-

rater reliabilities needed to be >0.7 to establish the stability of

the individual measurements carried out at different times.

Pearson’s correlation coefficient between the CSM-IT and

the Italian versions of the DASH and the VAS needed to be

>0.5 or <�0.5, where the positive values indicated a positive

linear correlation and the negative values indicated a

negative linear correlation. The significance level was set for

a p value of less than or equal to 0.05. All of the statistical

analyses were performed using IBM SPSS Statistics for Win-

dows (Version 23.0; IBM Corp., Armonk, New York, USA).

Results

In July 2018, following the international guidelines,28 the final

culturally adapted CMS-IT8 was formed. The cultural adapta-

tion process resulted in the modification of item 2, which was

related to ADL, in particular, professional skills (item 2.B),

recreational activities (item 2.C), and the analysis of the height

at which the patient could raise his/her hand (item 2.D). The

aim of this approach was to make the language more under-

standable for both the interviewer and interviewee.

From September 2018 to November 2018, 88 individuals

from two Italian clinics were examined, and of these, 16 were

excluded from the study because they did not want to partic-

ipate. Therefore, 72 individuals agreed to participate, and they

completed the study. The demographic characteristic of the

study sample are reported in Table 1. The mean + standard

deviation of the CMS-IT score was 51.15 + 19.80. Cron-

bach’sa showed a value of 0.81, which indicated that a strong

correlation was observed in each item-total correlation. As

presented in Table 2, thea did not significantly increase with

the hypothetical exclusion of any item, confirming the

score arrangement of the items. Thirty of the participants

Table 1. Demographic characteristic of the 72 participants.

Characteristic Population ¼ 72 Characteristic Population ¼ 72

Gender: men, n (%) 37 (51.4) Play an instrument, n (%)
Age, mean (SD) 60.6 (11.46) Guitar 2 (2.8)
Employment, n (%) No 70 (97.2)

Housewives 34 (47.3) Dominant shoulder affected, n (%) 52 (72)
Employee 12 (16.7) Diagnosis, n (%)
Driver 3 (4.2) RCT 54 (75)
Cook 3 (4.2) SMI þ BLCI 8 (11.1)
Other 20 (27.6) CT 3 (4.2)

Sport, n (%) SLAP 2 (2.8)
Walk 6 (8.3) Arthrosis 2 (2.8)
Gym 4 (5.6) AD 2 (2.8)
Swimming 3 (4.2) AC 1 (1.4)
Postural gymnastics 2 (2.8)
Other 13 (18.0)
No 44 (61.1)

Carosi et al. 3



(41.67%) underwent procedures to test the reliability of the

administration of rater 1 and rater 2 through intra-operator

and inter-operator test–retest methods. In Tables 3 and 4,

the ICCs of the individual items are presented. The means

of the ICCs with regard to the inter-rater and intra-rater

reliabilities were 0.994 (range ¼ 0.987 to 0.997, p <

0.001) and 0.963 (range ¼ 0.926 to 0.982, p < 0.001),

respectively. Finally, results showed that the CMS-IT was

inversely correlated with the VAS (�0.55) and DASH

(�0.47) scales, which means that as the CMS-IT score

increased, the scores of the other scales decreased.

Discussion

The CMS is a widely used tool that is recommended by the

European Society for Surgery of the Shoulder and Elbow.

Roy et al.31 conducted a systematic review of the psycho-

metric evidence related to the CMS. Regarding the

content validity of the score studies, they suggested that

the description in the original publication was insufficient

to accomplish standardization between centers and evalua-

tors. Recent publications of the translation and cultural

adaptation of the CMS into Danish,10 Turkish,12 and

Table 2. Cronbach’s a for the Italian version of the Constant–Murley Score.

Item Mean (SD) Item-total correlation Cronbach’s a if the item is deleted

Pain 6.92 (2.78) 0.47 0.80
Sleep 0.69 (0.74) 0.25 0.82
Work 1.87 (1.22) 0.65 0.80
Leisure 1.81 (1.22) 0.45 0.81
Level of elevation 6.39 (2.37) 0.52 0.80
Flexion and abduction 13.50 (5.89) 0.80 0.75
External rotation 5.36 (3.518) 0.82 0.75
Internal rotation 6.31 (2.70) 0.60 0.79
Strength 8.31 (6.15) 0.64 0.80

Table 3. Intra-rater reliability of the Italian version of the Constant–Murley Score.

95% CI

Item Test, mean (SD) Retest, mean (SD) ICC Lower limit Upper limit

Pain 7.60 (3.05) 7.13 (2.89) 0.94 0.88 0.97
Sleep 0.97 (0.81) 0.97 (0.81) 1 1 1
Work 2.03 (1.27) 1.97 (1.16) 0.88 0.76 0.94
Leisure 1.93 (1.20) 1.87 (1.17) 0.93 0.85 0.97
Level of elevation 7.40 (2.36) 7.40 (2.36) 1 1 1
Flexion and abduction 12.67 (6.33) 12.80 (6.40) 0.99 0.99 0.99
External rotation 4.73 (4.22) 4.67 (4.21) 0.99 0.99 0.99
Internal rotation 6.40 (3.34) 6.33 (3.28) 0.99 0.99 0.99
Strength 6.70 (5.91) 6.43 (5.64) 0.91 0.82 0.96
Total CMS 50.43 (22.36) 49.57 (21.54) 0.99 0.97 0.99

ICC: intraclass correlation coefficient; CMS: Constant–Murley Score.

Table 4. Inter-rater reliability of the Italian version of the Constant–Murley Score.

95% CI

Item Test, mean (SD) Retest, mean (SD) ICC Lower limit Upper limit

Item 1 7.60 (3.05) 7.53 (3.12) 0.99 0.97 0.99
Item 2 0.97 (0.81) 0.97 (0.81) 1 1 1
Item 3 2.03 (1.27) 2.07 (1.20) 0.99 0.98 0.99
Item 4 1.93 (1.20) 1.90 (1.21) 0.99 0.98 0.99
Item 5 7.40 (2.36) 7.40 (2.36) 1 1 1
Item 6 12.67 (6.33) 12.67 (6.33) 1 1 1
Item 7 4.73 (4.22) 4.87 (4.22) 0.99 0.98 0.99
Item 8 6.40 (3.34) 6.47 (3.39) 0.99 0.98 0.99
Item 9 6.70 (5.91) 6.90 (6.00) 0.99 0.98 0.99
Total CMS 50.43 (22.35) 50.77 (22.52) 1 1 1

ICC: intraclass correlation coefficient; CMS: Constant–Murley Score.

4 Journal of Orthopaedics, Trauma and Rehabilitation XX(X)



Greek14 provided a standardized test protocol incorporating

the new and modified guidelines provided by Constant and

Murley8 together with the reliability and validity assess-

ments. Even though the CMS is widely used in Italy, there

has been no translation or cultural adaptation until now. The

aim of this study was to validate the CMS after a process of

Italian translation and cultural adaptation. This process was

carried out in accordance with the international guidelines,28

and it was followed by establishing the internal consistency,

reliability, and construct validity according to the interna-

tional literature recommendations.30 Some modifications

were implemented in the translation to increase the specifi-

city of the CMS questionnaire for detecting shoulder pain in

the Italian population. The preliminary CMS-IT was exten-

sively analyzed by physicians, an orthopedic surgeons, phys-

ical therapists, and an occupational therapist.

To validate the scale, a 7-month study was carried out at

two Italian clinics. Statistical tests were performed to assess

its reliability and validity, and the results were positive. The

internal consistency showed a Cronbach’s a value of 0.81,

which resembles those of previous studies: 0.74 in a Chinese

study13 and 0.85 in a Brazilian Portuguese study.11 The

means of the ICCs with regard to the inter-rater and intra-

rater reliabilities were 0.994 (range ¼ 0.987–0.997,

p < 0.001) and 0.963 (range ¼ 0.926–0.982, p < 0.001),

respectively. Based on these results, it is possible to say that

the reliability of the scale was very good and that the test had

good reproducibility. In fact, performing the tests at a later

time with no significant changes in the patient’s health status

produced results consistent with the ones obtained from the

first administration. These are comparable to the previously

reported results from the Turkish (0.87)12 and Danish

(0.94)10 versions. The inter-rater reliability was also very

good, showing that the test was not rater-dependent. In

addition, this study confirmed the correlation between the

CMS-IT and VAS (�0.55).26 This negative correlation cor-

responded to the characteristics of each scale: a high VAS

score indicates a more serious clinical picture, whereas a

high CMS score corresponds to better shoulder function

quality. With regard to the convergent validity, the CMS-

IT demonstrated a strong negative correlation with the Ita-

lian version of the DASH (r ¼ �0.47, p � 0.001)5 and the

previously reported Brazilian Portuguese validation study

(r ¼ �0.82, p � 0.001).12 The Danish version10 of the CMS

also demonstrated a strong correlation with the Oxford

Shoulder Score (r ¼ 0.76). In spite of the similar values

found in both adapted versions, our reference standard score

was the Italian DASH, which is widely used in myriad

shoulder conditions, while the Oxford Shoulder Score is

more suited to assess surgical populations and proximal

homers fractures.

Study limitations

This study did have certain limitations. For example, the

responsiveness, minimum detectable change, and

minimally important change were not determined. More-

over, a sensitivity analysis of the CMS-IT was not carried

out, which may have involved more factors, such as the

effectiveness of the intervention as well as the type and

severity of the disease. Future studies should be conducted

to analyze and confirm these properties.

Conclusions

Despite the fact that the CMS has received much criticism

for several issues, it is still widely used to assess the func-

tional status of patients suffering from shoulder disorders.

This study revealed that the CMS-IT contains good internal

consistency and good test–retest reliability. Moreover, the

results suggested that the CMS-IT questionnaire is a reli-

able and valid tool for assessing shoulder problems in the

Italian population, and it deserves broad applications in

both clinical practice and research contexts. This scale can

also be used as an alternative to the current “gold standard

instrument” VAS and DASH.
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