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Abstract 
Objectives: “Patient-reported outcome measures” has been used extensively, 
and it has shown the diseases’ impact on patient quality of life and has 
enabled the clinician to evaluate the clinical care efficacy. In the literature, 
there are more than 34 shoulder function assessment scoring instruments; the 
Modified Constant Murley Score (M-CMS) is one of the most popular scores. 
Although, the M-CMS had been translated and culturally adapted to Danish, 
Brazilian and Turkish versions, there is no Arabic version found in the lite-
rature. We aim to translate and culturally adapt M-CMS into the Arabic lan-
guage. Method: The M-CMS was translated using previously published 
guidelines. The translation and cultural adaptation were done in five stages, 
initial translation by two bilingual translators then a synthesis of the transla-
tions after that, back translation by two native English speakers. Then an ex-
pert committee meeting approved the pre-final Arabic version. Finally, a pilot 
test was conducted on 41 patients to ensure its validity. Results: The M-CMS 
was successfully translated from the original English version to the Arabic 
version; no difficulties in the translation process were faced. Conclusion: A 
validated Arabic version of the M-CMS was produced and ready to be used 
for functional assessment of different shoulder pathologies in Arabic-speaking 
countries. Future study is needed for translation and cultural adaptation of 
the English standardized test protocol to assure the reproducibility of the 
Arabic version of the M-CMS. 
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1. Introduction 

The shoulder is one of the large joints in the body, many disorders may affect 
the shoulder and cause morbidity and affect a patient’s lifestyle. Therefore, there 
are many shoulder scores out there in the literature, and to our knowledge, there 
are more than 40 different shoulder scores to assess pain and functional out-
comes [1] [2]. M-CMS is one of the most popular tools all around the world es-
pecially in Europe [2]. It is easy to obtain by history and clinical examination 
and takes 5 - 7 minutes. Besides, it’s sensitive to the smallest change in the func-
tional outcome by 95%. Also, several papers studied its psychometric properties 
[2]. Murley Score (CMS) was a major criterion to assess the shoulder health of 
an individual after getting treatment for a shoulder injury [1]. However, several 
inconsistencies were found in CMS including the lack of objective measurement, 
imprecise terminology and lack of a standardized methodology; therefore, the 
Modified Constant Murley Score (M-CMS) was adopted in order to get a more 
precise assessment of shoulder treatment and to evaluate the effectiveness of 
shoulder treatment provided to patients [2]. In addition, traditional CMS was 
based on scores of four different criteria including pain, range of motion, strength, 
and ability to perform routine tasks. Additionally, previously mentioned factors 
had scores that were based on information provided by patients [3]. In contrast, 
under M-CMS, areas of assessment were the same but the information was not 
only based on the information provided by patients but also from the use of dif-
ferent assessment tools. There are several studies that have been done in the past in 
order to assess the effectiveness of M-CMS and its validity when translated into 
other languages [3]. M-CMS has been culturally adopted and translated into Bra-
zilian, Turkish, Danish and Greek [4] [5] [6] [7] but still the Arabic translation is 
not available. In these studies, multiple independent translators were used fol-
lowed by an expert committee and the M-CMS was tested in the field and valid-
ity was assessed using statistical analysis. There is a need for an Arabic transla-
tion to help interpret the scores more accurately. Therefore, this study focuses 
on the translation and cultural adaptation of M-CMS in the Arabic language.  

2. Materials and Methods 
2.1. Modified Constant-Murley Score (M-CMS) 

Terminology precision was lacking in the original CMS, therefore, it was criti-
cized. As a result, CMS was modified and the modification was published in 
2008 [8]. Under M-CMS, there are 100 points that can be scored by a healthy in-
dividual. However, the distribution of these points was that 35 points were given 
to subjective parts while the remaining was given to objective parts as per the in-
structions of the physician [9]. Furthermore, the study [9] stated that 4 different 
parts were selected under M-CMS including daily living activities, pain, strength 
and movement. Moreover, points were allotted differently for the four different 
parts; 15 for pain, 20 points for daily living activities, 40 points for movement 
and 25 points for strength. 

https://doi.org/10.4236/ojo.2023.136026


R. M. Barri et al. 
 

 

DOI: 10.4236/ojo.2023.136026 256 Open Journal of Orthopedics 
 

Additionally, the bifurcation of points was different among each part because 
each and every part had sub-parts and the score was based on different activities 
under a single part of M-CMS. Under the 15 points of pain, points were distri-
buted as the severity of pain that the patient felt over the 24 hours, this pain was 
measured using pain visual analog. On the other hand, points for daily living ac-
tivities were distributed as two points were allotted to uninterrupted sleep, one 
point was allocated for occasional disturbance and zero point was given to dis-
turbance in every night. Moreover, a 1 - 4 points additional scale was provided for 
reaction-based activities and work. However, the last 1 - 4 points were allocated for 
the amount of work and recreational activities that the patient can perform [9]. 

In addition, 10 points were recorded by asking the patient about movement 
allowed by his/her shoulder. If the patient was comfortable to move shoulder 
above his head, 10 points were given. In contrast, if the movement was limited 
below the wrist, zero point was given. Furthermore, the movement was allocated 
40 points, out of 40 points, painless forward elevation was given 10 points. Simi-
larly, lateral elevation and functional internal and external rotation were also 
provided 10 points each. Finally, the remaining 25 points of the entire mechan-
ism were allocated to strength [9]. 

2.2. Translation Process 

The process of translation and cultural adaptation followed previously published 
guidelines to assure validity [10] [11], which is currently used by the American 
Association of Orthopedic Surgeons (AAOS) [12]. All translators were chosen 
based on their qualifications and suitability for the task. This process was done 
in five stages: 

Stage 1: Initial Translation 
In the first stage, two native Arabic translators who were fluent in English 

were given the responsibility to provide literal and conceptual translation of 
M-CMS. Between the selected two translators, one was an informed orthopaedic 
consultant who was aware of M-CMS while the other person was a blind English 
translator with a Bachelor’s degree in translation.  

Stage 2: Synthesis of Translation 
After the conversion from English to the Arabic language, an individual who 

was bilingual reviewed the instrument. Also, translators with Bachelor’s degrees in 
translation took part in this activity to identify any conceptual errors or inconsis-
tencies. At this stage, a common translation of the instrument was developed. 

Stage 3: Retranslation 
At this stage, two speakers who used English as their first language while also 

having sound knowledge of Arabic were requested to translate the paper back 
into English from Arabic. However, the unique thing at this stage was that those 
English native speakers had no access to previously translated papers and they 
were unaware of the objectives of this study. Furthermore, the aim of this stage 
was to validate all items of M-CMS and to assure that the Arabic version was 
showing the same meaning. 
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Stage 4: Expert Committee Meeting 
After the retranslation of the Arabic version of M-CMS, the third translator 

was incorporated in the system in order to review retranslated version of M-CMS 
papers to prepare for the expert committee meeting. Additionally, the committee 
consisted of a methodologist, a language professional and two orthopaedic surge-
ons. The aim of this meeting was to allow all members of the committee to com-
pare the original, translated and retranslated versions of M-CMS and provide a 
pre-final version.  

Stage 5: Testing the Pre-Final Version 
King Khalid University Hospital was utilized in order to conduct a pilot test in 

the orthopaedic clinics. Moreover, the aim of this pilot test was to finalize the 
Arabic version. 41 patients were recruited in a randomized fashion. Those in-
cluded in the study were adults, who came to the clinic either for pain or stiff-
ness in their shoulder without a history of shoulder injury [11]. The patients 
were informed of the study design and those that consented were included in the 
study. Those patients were excluded who were having instability symptoms, re-
cent shoulder (3 months) surgery or who were having a psychiatric illness. Pa-
tients were requested to come back after one week for a second assessment. On 
both occasions, researchers obtained and scored data, measured motion utilizing 
a standard goniometer and gauged power utilizing an isometric dynamometer. 
All these data were collected and inputted in SPSS. 

3. Results 

Apart from the qualitative aspects, quantitative statistical tools were also used in 
this study to assess the reliability, validity and relations between all four aspects 
of M-CMS. Therefore, three different statistical tools were used including a re-
liability test, Correlation analysis and Chi-Square test of association. Moreover, 
the purpose of the reliability test was to assess the reliability of data, on the other 
hand, the correlation test was used to analyze the relation between variables and 
finally, the chi-square test of association was used to assess the validity of data. 
Furthermore, data was collected twice: first, the data was collected in the Arabic 
version of M-CMS, and second time from the same patients one week apart by 
the same data collectors.  

Reliability Test 

Reliability test was done using Cronbach’s alpha, and results were as per Table 1. 
 

Table 1. Reliability test. 

Case Processing Summary  N % 

Cases Valid 41 100.0 

 Excludeda 0 0.0 

 Total 41 100.0 

a: List wise deletion based on all variables in the procedure. 
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It can be seen from Table 1 that there were 41 cases that were enrolled in the 
test, and all of them were valid, therefore, SPSS did not exclude any case. More-
over, Cronbach’s statistics were as per Table 2. 

It was found (Table 2) that the reliability of data was around 0.872. Correlation 
analysis was used in order to assess the relationship between the four defined va-
riables of the study. However, the data was collected in two different parts as 
stated above. Therefore, all variables of data were not included in the correlation 
test. We calculated subjective scores for daily living activities under which all cri-
teria of daily living activities were included. Similarly, subjective scores were cal-
culated for movement while strength was taken for the best attempt and pain was 
taken directly. Lastly, there were two inter-observer datasets set 1 and set 2. 

After the application of correlation analysis, results in Table 3 were obtained. 
From the results in Table 3, we can conclude that all variables were related. 

However, some were showing positive, and the rests were showing a negative 
association. But the aim of this test was to assess the association between va-
riables of set-1 and set-2 to evaluate whether these variables were related or not. 
Therefore, similar variables among set-1 and set-2 were compared, for example, 
the pain in set-1 was compared with pain in set-2. 

 
Table 2. Cronbach’s alpha. 

Reliability Statistics  

Cronbach’s alpha Number of items 

0.872 26 

 
Table 3. Correlation analysis. 

Correlations         

Pearson correlation Set-1 pain 

Activity of 
living  

subjective 
score 

Movement 
subjective 

score 

Set-1 
strength 
attempt  

best 

Set-2 pain 

Set-2  
movement 
subjective 

score 

Set-2 
strength 
attempt 

best 

Set-2 activity  
of living  

subjective  
score 

Set-1 pain 1 −0.422** −0.047 −0.129 0.987** −0.036 −0.129 −0.422** 

Activity of living subjective 
score 

−0.422** 1 0.525** 0.594** −0.423** 0.513** 0.594** 0.980** 

Movement subjective score −0.047 0.525** 1 0.620** −0.051 0.986** 0.620** 0.533** 

Set-1 strength best attempt −0.129 0.594** 0.620** 1 −0.164 0.630** 1.000** 0.601** 

Set-2 pain 0.987** −0.423** −0.051 −0.164 1 −0.041 −0.164 −0.410** 

Set-2 movement subjective 
score 

−0.036 0.513** 0.986** 0.630** −0.041 1 0.630** 0.519** 

Set-2 strength best attempt −0.129 0.594** 0.620** 1.000** −0.164 0.630** 1 0.601** 

Set-2 activity of living  
subjective score 

−0.422** 0.980** 0.533** 0.601** −0.410** 0.519** 0.601** 1 

**: Correlation is significant 
at the 0.01 level (2-tailed). 
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First, set-1 pain was compared to set-2 pain, and it was found that there was a 
98.7% positive relation between them, which leads to the conclusion that the da-
ta of set-1 and 2 were highly correlated. Similarly, the next set was an activity of 
living subjective score set-1 and an activity of living subjective score set-2. When 
the comparison of these two variables was made, it was found that both of them 
were showing a 98% relation. The next attempt was made at the third variable, 
which was subjective movement score set-1 and set-2. When the relation was 
analyzed, it was found that the relation was very high and positive (98.6%). 

The last comparison was made between set-1 strength best attempts and set-2 
strength best attempts. The correlation for the mentioned set was analyzed and 
found it to be 100% correlation (1.00). Moreover, the relation between variables 
of set-1 and set-2 was analyzed in order to assess the relationship between va-
riables of set-1 and set-2 separately. First, set-1 pain was compared to the activity 
of living subjective score set-1, and it was found that there was a 42.2% negative 
relation between them. 

Then, set-1 pain was compared to the movement subjective score of set-1, and 
it was found that there was a 4% negative relation between them, which showed 
that the movement subjective score of set-1 and pain of set-1 was negatively asso-
ciated. Moreover, set-1 pain was compared to the strength best attempt of set-1, 
and it was found that there was a 12.9% negative relation between them, which 
revealed that movement strength best attempt of set-1 and pain of set-1 was nega-
tively associated. 

Similarly, results for set-2 were assessed in order to find out the association 
between factors and variables of set-2. As a result, different outcomes were ob-
tained, which identified new dimensions from the data. Later on, set-2 pain was 
compared to the activity of living subjective score set-2, and it was found that 
there was a 41% negative relation between them, which identified that the activ-
ity of living score of set-2 and pain of set-2 was negatively associated. 

Afterward, set-2 pain was compared to the movement subjective score of set-2, 
and it was found that there was a 4% negative relation between them, which 
showed that the movement subjective score of set-2 and pain of set-2 was nega-
tively associated. Moreover, set-2 pain was compared to the strength best attempt 
of set-2, and it was found that there was a 16.4% negative relation between them, 
which revealed that movement strength best attempt of set-2 and the pain of set-2 
was negatively associated. 

Finally, the statistical significance of all sets was analyzed and it was found 
that all of them were statistically significant. The stars were showing that the 
correlation is significant at 0.01 alpha. It means that the p-value of all variables 
was less than 0.01. In other words, it can be also said that the relationship was 
statistically significant at 99% alpha. Finally, from the correlation analysis, it was 
found that variables were related to each other and there were no differences 
occurred when data was translated. To assess the validity of data and assess the 
qualitative side of the relation between similar variable sets, the chi-square test of 
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association was utilized and the results were as shown in Table 4. 
The purpose of the chi-square test was to evaluate whether the variables of the 

study and data were valid or not. Since, it was assumed that if the variables are 
associated as per the chi-square test, the data and variables’ set are valid.  

Finally, it can be seen from the results (Tables 4-7) of the chi-square test that 
the data was valid when the results of variables from set-1 compared with the 
results of the same variables from set-2. Also, it confirmed the relations between 
variables that were identified from the correlation test. 

4. Discussion 

The M-CMS was successfully translated and culturally adapted into Arabic fol-
lowing international recommendations. Also, in this study, we analyzed the rela-
tion between the four different variables of M-CMS, and it was found that the 
variables of M-CMS were correlated to each other and finally, it was revealed 
that all variables were valid and showed a significant relation.  

 
Table 4. Set 1 pain Set-2 pain. 

Chi-Square tests Value 
Degrees of 
freedom 

Asymptotic  
significant (2-sided) 

Pearson Chi-Square 399.027a 143 0.000 

Likelihood ratio 154.360 143 0.244 

Linear-by-Linear association 38.961 1 0.000 

N of valid cases 41   

a: 168 cells (100.0%) have expected count less than 5. The minimum expected count is 
0.02. 

 
Table 5. Activity of living subjective score Set-2 activity of living subjective score. 

Chi-Square tests Value 
Degrees of 
freedom 

Asymptotic  
significant (2-sided) 

Pearson Chi-Square 521.042a 240 0.000 

Likelihood ratio 204.507 240 0.953 

Linear-by-Linear association 38.438 1 0.000 

N of valid cases 41   

a: 272 cells (100.0%) have expected count less than 5. The minimum expected count is 0.02. 
 

Table 6. Movement subjective score Set-2 movement subjective score. 

Chi-Square tests Value 
Degrees of 
freedom 

Asymptotic  
significant (2-sided) 

Pearson Chi-Square 492.000a 156 0.000 

Likelihood ratio 204.449 156 0.006 

Linear-by-Linear association 38.885 1 0.000 

N of valid cases 41   

a: 182 cells (100.0%) have expected count less than 5. The minimum expected count is 
0.05. 
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Table 7. Set 1 strength best attempt Set-2 strength best attempt. 

Chi-Square tests Value 
Degrees of 
freedom 

Asymptotic 
significant (2-sided) 

Pearson Chi-Square 164.000a 16 0.000 

Likelihood ratio 100.370 16 0.000 

Linear-by-Linear association 40.000 1 0.000 

N of valid cases 41   

a: 22 cells (88.0%) have expected count less than 5. The minimum expected count is 0.10. 

 
Moreover, the study focused on the reliability and validity of M-CMS when 

translated into Arabic from English and then retranslated into English. The va-
lidity and reliability of the version were tested and were found efficiently ac-
ceptable. The reliability test was done using Cronbach’s alpha and there were 41 
cases that were enrolled in the test, and all of them were valid. Furthermore, it 
was found that the reliability of data was around 87%, which means that the data 
was reliable and can be used for further analysis. In comparison, the Turkish 
version had 87% reliability, Brazilian version had 85% reliability, and the Danish 
version had 94% reliability. Accordingly, all these translated versions were relia-
ble. 

Correlation analysis was used in order to assess the relationship between the 
four defined variables of the study. However, the data was collected in two dif-
ferent parts as stated above, therefore, all the variables of data were not included 
in the correlation test. We calculated subjective scores for daily living activities 
under which all criteria of daily living activities were included. Similarly, subjec-
tive scores were calculated for movement while strength was taken for the best 
attempt and pain was taken directly. As a result, the aim of this test was to assess 
the association among variables of set-1 and set-2 to evaluate whether those va-
riables were related or not. Therefore, similar variables among set-1 and set-2 
were compared, where pain, activity of living, and strength and it was found that 
there was approximately 98% positive relation between all of these variables in 
both sets in comparison to Turkish [5] 87% and Danish [6] 94%, which leads to 
the conclusion that data of set-1 and 2 is highly correlated. Finally, the statistical 
significance of all sets was analyzed and it was found that all of them were statis-
tically significant. 

The Chi-Square test was used primarily to analyze the validity of the variables’ 
set because the association was identified by the correlation above. Moreover, it 
can be seen from the results of the chi-square test that the data was valid because 
when the results of variables from set-1 were compared with the results of the 
same variables from set-2, the null hypothesis of the chi-square test (variables of 
set-1 and set-2 are not correlated) was rejected confirming the relation and va-
lidity of data. Also, it confirmed the relations between variables that were identi-
fied from the correlation test as in the literature [4] [5] [6] [7]. One of our 
study’s limitations was the lack of an isometric dynamometer of the shoulder in 
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the institution, so the strength of the shoulder was measured through manual 
power grades.  

5. Conclusion  

M-CMS was successfully converted from Standard English to Arabic. No cultur-
al adaptation was needed since M-CMS was easy to understand in our commu-
nity and there was no difference in the terminology meaning between both cul-
tures. Moreover, when the tool was retranslated, it provided the best results and 
showed that variables of set-1 and set-2 were valid, reliable and associated with 
each other. The previous analysis leads to the conclusion that whenever M-CMS 
is correctly translated into other languages, it gets successfully adopted by the 
culture and there is no negative impact on results. Also, it can be summarized 
that if M-CMS is further translated and culturally adopted into different lan-
guages, it will provide suitable results without disturbing its originality and sig-
nificance.  
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