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INTRODUCTION 

Shoulder pain is a very common musculoskeletal disorder 

seen in clinical practice. Its prevalence ranks third after 

low back pain and neck pain.1 A number of groups have 

developed self-administered shoulder pain and disability 

questionnaires since the 1990s.2-10 They include the 

shoulder pain and  disability  index (SPADI), simple  

shoulder  test (SST), United  Kingdom  shoulder  disability  

questionnaire (SDQ-UK), American    shoulder    and    

elbow    surgeon’s shoulder   assessment   form   (M-

ASES), oxford   shoulder score  (OSS), subjective  

shoulder  rating  system  (SSRS), shoulder rating 

questionnaire (SRQ), and Dutch shoulder disability 

questionnaire (SDQ-NL) and all these are self-completed, 

non-disease-specific shoulder questionnaires available in 

English and published in peer reviewed journals since 

1990.2-11 The quantification of pain through these 

questionnaires, helps in evaluation of novel therapies and 

in the evaluation of outcome measures of impairment and 

disability.12 
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Background: One of the most common joints to be treated in the clinic is the shoulder joint. An orthopedic surgeon 
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evaluate and design a treatment program in shoulder pathologies. Shoulder pain and disability index (SPADI) is a 
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to measure effectiveness of SPADI in our setting and to measure the reliability and acceptability of SPADI in Indian 

population.  

Methods: 60 patients with shoulder pain between the age of 25-50 years who attended the orthopaedic OPD during the 

time period of April 2017 to April 2018 were included. The subjects were evaluated with SPADI and oxford shoulder 

score (OSS) questionnaires. The data was analyzed by paired sample T test and alpha coefficient level. 

Results: The data statistically analysed revealed that the scales are reliable as the Cronbach's alpha was high (>0.7) and 

was effective to measure the pain and disability of the shoulder joint in our clinical set up.  

Conclusions: It can be concluded from our statistical analysis that both SPADI and OSS are equally effective tools in 

measuring pain and disability in our clinical set up, the only difference being that SPADI is operationally very simple 

and lucid for our population.  
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The shoulder pain and disability index (SPADI) was 

developed by Roach et al and initially validated in a 

sample of 37 male patients with shoulder pathology 

recruited from an ambulatory care clinic.2 It was designed 

as a self-administered questionnaire to measure the pain 

and disability associated with shoulder pathology in the 

outpatient setting. It consists of 13 items in 2 domains; pain 

(5 items) and disability (8 items), scored on a visual 

Analog scales, ranging from 0 to 10 (0=no pain/no 

difficulty and 10=worst pain imaginable/so difficult 

required help). Each item score is equally-weighted, then 

added for a total percentage score from 0 to 100 (0=best 

and 100=worst).2 SPADI has been validated in groups like 

those with adhesive capsulitis and patients recruited from 

primary care with shoulder pain and following shoulder 

arthroplasty.13-15 It has also been found to be responsive to 

change in a variety of clinical settings like those of 

shoulder arthroplasty, treatment for adhesive capsulitis 

and sub acromial impingement.14-20 SPADI’s completion 

time recorded was between 2 and 5 minutes, and its scoring 

system was relatively easy13,11 Many of the studies have 

established validity by correlating the SPADI scores with 

generic questionnaires like short form 36 (SF-36) and 

sickness impact profile (SIP), or with another shoulder-

specific instrument (e.g. DASH). This is defined as the 

convergent validity.17,21-23 

Systematic reviews conducted to investigate the 

psychometric evidence of SPADI have confirmed its high 

reliability in terms of its validity in a range of clinical 

setting and responsiveness to change. They have proven 

SPADI to be useful in both clinical and research 

settings.24,25 But it is seen that the clinicometric properties 

of a questionnaire may vary among different setting and 

populations.26 There has been no studies done  to prove the  

effectiveness of SPADI in an Indian population visiting 

orthopedic outpatient setting by random sampling. So, the 

aim of our study was to study the effectiveness of SPADI 

with OSS which is another shoulder specific instrument 

and also to study its reliability in our population. 

Objectives 

The objectives of the study were to measure effectiveness 

of shoulder pain and disability index (SPADI) in our 

setting and to measure the reliability and acceptability of 

SPADI in Indian population. 

METHODS 

In this study 60 patients who came to our orthopaedic 

outpatient clinic with shoulder pain between the time 

period of April 2017 to April 2018 were evaluated with 

SPADI and OSS questionnaire. The study was conducted 

in Srinivasa Multispecialty Hospital, Hoskote, Bangalore, 

after having got ethical clearance from the ethical 

committee in the hospital and also an informed written 

consent from the participants. 

 

Inclusion criteria 

Inclusion criteria were both male and female patients 

between the age 25-50 years of age were included. Patients 

with shoulder pathology due to trauma, metabolic causes 

like diabetes mellitus and due to degenerative changes 

were included. 

Exclusion criteria 

Exclusion criteria were age below 25 and above 50 years. 

Shoulder pain and disability due to neurological causes 

were excluded from this study. 

The sample of the study was collected by simple 

randomization block design. All patients who self-reported 

to the outpatient set up were first evaluated by the 

orthopaedician. Patients who fitted our inclusion criteria 

were evaluated with both SPADI and OSS questionnaire. 

In OSS there are totally 12 questions with 5 points 

response, lowest (best score) is 12 and highest (worse 

score) is 60. Of the 12 questions 4 are pain related items 

(33%) and 8 are disability related items making upto 67%.  

SPADI has total of 13 questions scored on a visual analog 

scale ranging from 0-10. 5 questions are pain related 

(38.46%) and 8 are disability related (61.53%). Thus, both 

OSS and SPADI are almost similar in terms of number of 

questions and in terms of the percentage of their individual 

categorized items. 

The subjects were asked to fill the questionnaire, and due 

care was taken to avoid the omission of any questions. The 

filled in questionnaires were collected and filed. 

In SPADI we have 5 pain questionnaires so the total pain 

score is calculated by dividing the obtained pain score by 

50 and multiplied by 100. 

Total pain score

50×100
= % 

Similarly, the total disability score is calculated by 

dividing the obtained disability score by 80 and multiplied 

by 100. 

Total disability score

80×100
= % 

The total SPADI score is calculated by dividing the 

obtained pain and disability score by 130 and multiplied 

by 100. 

Total SPADI score

130×100
=% 

The OSS, has 4 items under pain domain rating from 1 to 

5 so the total pain scale is calculated by dividing the 

obtained pain score by 20 and multiplied by 100. 
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Total pain score

20×100
= % 

Similarly, the total disability related score is calculated by 

dividing the obtained disability score by 40 and multiplied 

by 100. 

Total disability score

40×100
= % 

The total OSS score is calculated by dividing the both pain 

and ADL score by 60 and multiplied by 100. 

Total OSS score

60×100
= % 

Statistical tools 

Paired sample T test was used to find out the effectiveness 

of SPADI and OSS and alpha coefficient levels for 

determining the reliability of the instruments used in this 

study. 

Ethical clearance 

Ethical clearance was obtained from the ethical committee 

of the hospital where study was done. 

RESULTS 

The raw data was filed and from this the standardized 

scores were obtained. The mean age in the study was 39.96 

years; with male to female ratio was 19:11. The age 

distribution in numbers and gender distribution 

percentages are represented in (Figure 1 and 2) 

respectively. The diagnosis and side affected percentages 

are shown in (Figure 3 and 4). 

 

Figure 1: Age distribution in number among the study 

population. 

Paired sample t test 

Both SPADI and OSS methods are statistically significant. 

That is, the before and after values as captured by the two 

pairs SPADI 1, SPADI2 (Figure 5) and OSS1, OSS2 

(Figure 6) seem statistically significant. P value is less than 

0.001. Both methods seem equally effective as seen by 

almost identical t scores (Table 1). 

 

Figure 2: Gender distribution in percentage among 

the study population.  

 

Figure 3: Diagnosis in study population. 

 

Figure 4: Side of shoulder affected in patients. 
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Table 1: Results of paired sample t test. 

95% confidence interval of the difference 

 Mean  SD SE mean Lower  Upper  T value df Sig. (2-tailed) 

Pair 1 SPADI1-

SAPDI2  
-10.00083 3.99864 0.51622 -11.03379 -8.96788 -19.373 59 0.000 

Pair 2 OSS1-

OSS2 
-10.00200  4.00030 0.51644 -11.03539 -8.96861 -19.363 59 0.000 

 

 

Figure 5: Effectiveness of SPADI. 

 

Figure 6: Effectiveness of OSS. 

Reliability analysis 

Internal consistency reliability 

The reliability of the scales and their individual items were 

empirically examined through the calculation of 

Cronbach’s alpha coefficients. Cronbach’s alpha scores 

can be interpreted as the squared correlation between the 

score a subject obtains on a particular conceptual scale (the 

observed score) and the score that he or she would have 

obtained if questioned on all possible measurement items 

for the concept of interest (the true score). Alpha is 

interpreted as correlation coefficient; it ranges in values 

from 0.00 to 1.00. Generally, scales that obtain Alpha 

levels of 0.70 or greater are considered to be reliable. The 

alpha level obtained for the pain domain of SPADI is 

0.8291 which is greater than 0.70 and is considered to be 

reliable in assessing the pain. 

Similarly, the alpha level obtained for disability domain of 

SPADI is 0.7989 which is again greater than 0.70 and the 

reliability in assessing disability is proved. The alpha level 

obtained for the pain domain of OSS is 0.8847 which is 

greater than 0.70 and is considered to be reliable in 

assessing the pain. Similarly, the alpha level obtained for 

ADL impairment domain of OSS is 0.9131 which is 

greater than 0.70 and the reliability in assessing ADL is 

proved. 

Paired sample t test shows identical t-score for both the 

tests hence it can be deduced that both the instruments are 

of the same value with respect to measuring pain as well 

as disability in the Indian population. But there is a 

difference in respect of the two instruments in our 

population, where practically it is observed that SPADI 

looks to be quite convenient, understandable by people 

without any difficulty compared to the OSS. May be this 

aspect can be understood from the cultural point of view 

where a particular way of life has its own influence in 

making the people understand things better with a 

particular instrument. Mathematically and statistically, 

both the instruments look to be of the same importance but 

practically cultural ingredients influence their use. 

DISCUSSION 

In study conducted by Hill et al, 2011, patients were 

selected randomly from the community and in few more 

studies like that of Paul et al, Dermid et al and Williams et 

al, patients have been recruited via newspapers, 

advertisements, clinic posters or from primary care 

clinics.27,11,14,15 In our study we have selected patients who 

presented in orthopedic outpatient set up with complaints 

of shoulder pain and disability. 

The original study done by Roach et al, developed this 

questionnaire and studied on 37 male patients with 

shoulder pathology. Here the test-retest reliability of the 

total SPADI and subscale scores ranged from 0.6377-

0.6552. SPADI total and subscale, negatively correlated 

with shoulder range of movements supporting the criterion 

validity of the index. This negative correlation indicated 

the SPADI delected changes in clinical status over short 

time intervals. The principal component factor analysis 

with and without varimax rotation supported the construct 

validity of the total SPADI and its subscale.2  
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Table 2: Internal consistency reliability by showing their Cronbach’s alpha value in different studies. 

Roach et al2 Hill et al27 Jamnik et al21 Bicer et al28 Lacomba et al29 Our study 

Total scale 

range 0.8604-

0.9507 

Pain subscale 0.85 

disability subscale 

0.90 

Pain subscale 

0.78 disability 

subscale 0.90 

Total scale 

0.94 

 

Total scale 0.965 pain 

subscale 0.931 disability 

subscale 0.953 

Pain subscale 

0.8291 disability 

subscale 0.7989 

 

A study by Hill et al 2011, which was a population-based 

study of people with shoulder symptoms, where about 

3,206 patients participated. This study also found negative 

co relation between SPADI disability score and shoulder 

range of movement and also negative co relation between 

short form - 36 physical component score and SPADI 

disability scores. Principal component factor analysis was 

interpreted using varimax rotated, normalized factor 

loading, showed all of the pain items loaded on factor 2 

with coefficient of 0.64 or over. All of the 8 disability 

items loaded on factor 1 with coefficient of over 0.58. 

Therefore, factor 1 is interpreted as disability, and factor 2 

is interpreted as pain.27 

A study done by Jamnik et al 2008, to validate SPADI in 

Slovene version had a total of 52 participants; it showed 

test-retest reliability with intraclass correlation coefficient 

SPADI 0.94, pain subscale 0.89 and disability subscale 

0.90. SPADI also proved sensitive to differences in 

patients rating of perceived disability with p value 

<0.001.21 

A study done by Bicer et al, in 101 Turkish female patients 

showed a test-retest value of 0.92 and validated SPADI 

against visual analogue score (VAS) and health 

assessment questionnaire (HAQ) found correlation of 

coefficient for convergent validity 0.65 and 0.67 for VAS 

and HAQ respectively.28 A study done by Lacomba et al 

in 2015, in 120 women who had undergone breast cancer 

surgery showed excellent reliability. Test-retest reliability 

was 0.992 for SPADI and 0.947 for OSS. High construct 

validity was found between the OSS and SPADI 

questionnaires (r=-0.674).29 

Our study measured effectiveness of SPADI and OSS in 

60 patients in the age group of 25-50 years. Effectiveness 

was tested by using the paired T test. It was found that the 

t-scores of SPADI and OSS were similar (t=-19.3) and p 

value was significant (<0.001) hence proving that both 

scores were equally effective in measuring the traits that is 

pain and disability in patients with shoulder pathology. 

The high Cronbach’s alpha value in our study (Table 2) 

proves that SPADI scale is a reliable tool to measure both 

pain and disability traits in a patient with shoulder 

pathology. Validity study conducted by Tveita et al found 

SPADI to be unidimensional in patients with adhesive 

capsulitis.30 A similar result was interpreted inpatients 

recruited from orthopedic clinic in a study conducted by 

Roddey et al.31 

A study on comparison of SPADI and OSS done by 

Dawson et al in UK analyzed these questionnaires by 

exploratory factor analysis (EFA) and confirmatory factor 

analysis (CFA) of data from 660 patients. On EFA, most 

OSS items loaded saliently on either of two “Pain” (4 

items) and “Function” (8 items) factors, although some 

items cross-loaded. CFA suggested marginally better fit 

for two factors, with neither one- nor two-factor models 

rejected. EFA indicated two factors for the SPADI, with 

three of the eight “disability” items contributing to 8 items 

“pain factor”, with 2 items within the 5 items “disability 

factor” cross-loading. CFA suggested marginally better fit 

for the two-factor (original conceptualization) model of 

the SPADI, with neither one nor two factor models 

rejected). Showing separate information on pain and self-

reported disability/function can be extracted in a 

meaningful way, as subscales, from both the OSS and 

SPADI proving its bi dimensionality.32 

Further the study conducted by Jeldi et al validated Tamil 

version of SPADI in Tamil population and has found 

higher internal consistency than the English version.33 

Similarly, a study conducted by Rucha Gupta among the 

sweepers in the city of Surat found English SPADI as one 

of the biggest limitation in the study.34 In our study we 

would like to add that SPADI was more acceptable to our 

patients due to its ease and clarity but with limitation of its 

language. 

CONCLUSION 

In conclusion, this study proves the effectiveness of 

SPADI in given population by testing its validity with 

OSS. It proves the bi-dimensional aspect of SPADI scores. 

Further it also proves that SPADI is reliable, operationally 

simple and lucid for our population as compared to OSS. 
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