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	Role
	Name
	Qualifications/ Title

	T1 Translator
	Hilkka Salmén
	Language expert, Finnish

	T2 Translator
	Sami Elamo
	Clinician (orthopedic surgeon)

	T12 Recorder
	Thomas Ibounig
	Clinician (orthopedic surgeon)

	B1 Translator
	Judi Rose
	Translator, English (USA)

	B2 Translator
	Kelly Raita
	Translator, English (UK)

	Other Members of the Expert Committee

	Methodologist 
	Juha Paloneva
	Clinician (orthopedic surgeon)

	Clinician
	Thomas Ibounig, Sami Elamo
	Clinician (orthopedic surgeon)

	Language expert
	Hilkka Salmén
	Professional Translator (Finnish)

	Pre-Test Coordinator
	Thomas Ibounig
	Clinician (orthopedic surgeon)







[bookmark: _Toc234617763]Table S2. Harmonization of the Two Forward Translations and Resolution of Discrepancies (Version T-12)

The Shoulder Pain and Disability Score (SPADI) 

	Original Version Item: 
	Forward Translated Version (T-12) 

	Issue and Resolution

	Item 1: 
Shoulder Pain and Disability Index (SPADI) 
	
Olkanivelen kipu ja toimintarajoiteindeksi (SPADI)
	

	Item 2: 
Source: Roach KE, Budiman-Mak E, Songsiridej N, Lertratanakul Y. Development of a shoulder pain and disability index. Arthritis Care Res. 1991 Dec;4(4):143-9. 
	
Lähde: Roach KE, Budiman-Mak E, Songsiridej N, Lertratanakul Y. Development of a shoulder pain and disability index. Arthritis Care Res. 1991 Dec;4(4):143-9.
	



	Item 3: 
The Shoulder Pain and Disability Index (SPADI) is a self-administered questionnaire that consists of two dimensions, one for pain and the other for functional activities. The pain dimension consists of five questions regarding the severity of an individual's pain. Functional activities are assessed with eight questions designed to measure the degree of difficulty an individual has with various activities of daily living that require upper-extremity use. The SPADI takes 5 to 10 minutes for a patient to complete and is the only reliable and valid region-specific measure for the shoulder. 
	
Olkapään kipu- ja toimintarajoiteindeksi (SPADI) on itse täytettävä kyselylomake, jossa mitataan kahta asiaa, kipua ja toimintakykyä. Kipuosio koostuu viidestä kysymyksestä, jotka koskevat kivun voimakkuutta. Toimintakykyä arvioidaan toisessa osassa kahdeksalla kysymyksellä. Ne on suunniteltu mittaamaan vastaajan kokemia vaikeuksia erilaisissa yläraajan käyttöä vaativissa jokapäiväisen elämän toiminnoissa. SPADI:n täyttämiseen menee potilaalta noin 5–10 minuuttia. Se on luotettava ja validi olkapään alueen mittatyökalu.
	



	Item 4: 
Scoring instructions 
	
Pisteytysohjeet
	

	Item 5: 
To answer the questions, patients place a mark on a 10cm visual analogue scale for each question. Verbal anchors for the pain dimension are ‘no pain at all’ and ‘worst pain imaginable’, and those for the functional activities are ‘no difficulty’ and ‘so difficult it required help’. The scores from both dimensions are averaged to derive a total score.
	
Tutkittavat vastaavat kysymyksiin piirtämällä kunkin kysymyksen kohdalla merkin 10 cm pitkälle kipujanalle (VAS). Kivun sanalliset kuvaukset ovat "ei lainkaan kipua" ja "pahin mahdollinen kipu", ja toimintakyvyn kuvaukset ovat "ei vaikeuksia" ja "niin vaikeaa, että tarvitsen apua". Kokonaispistemäärä saadaan laskemalla kummankin osa-alueen pistemäärien keskiarvo.

	The wording for the visual analog scale (VAS)  relates to the first (old) version. However, the scale was changed to the numeric rating scale (NRS) in 1995. Despite this, the wording in the SPADI sheet was apparently not changed. We will keep the VAS-wording for now but will adjust it in the final version to resemble the NRS.
We chose “tutkittava” (subject) instead of “potilaat” (patients), so the questionnaire can be given to target groups other than patients. 

	Item 6: 
Interpretation of scores
	
Pisteiden tulkinta
	



	Item 7: 
Total pain score:   [image: ]/ 50 x 100 = %
(Note: If a person does not answer all questions divide by the total possible score, eg. if 1 question missed divide by 40)
	
Kokonaispisteet kipuosiossa: _______ / 50 x 100 = %
(Huom.: Ellei tutkittava vastaa kaikkiin kysymyksiin, jaa pistemäärä korkeimmalla mahdollisella pistemäärällä, eli jos yksi kysymys jää vastaamatta, jaa 40:llä)
	


	Item 8: 
Total disability score: [image: ]/ 80 x 100 = % 
(Note: If a person does not answer all questions divide by the total possible score, eg. if 1 question missed divide by 70) 
	
Kokonaispisteet toimintarajoiteosiossa: _________	/ 80 x 100 = %
(Huom.: Ellei tutkittava vastaa kaikkiin kysymyksiin, jaa pistemäärä korkeimmalla mahdollisella pistemäärällä, eli jos yksi kysymys jää vastaamatta, jaa 70:llä)
	

 

	Item 9: 
Total Spadi score:   [image: ]/ 130 x 100 = %
(Note: If a person does not answer all questions divide by the total possible score, eg. if 1 question missed divide by 120)
The means of the two subscales are averaged to produce a total score ranging from 0 (best) to 100 (worst). Minimum Detectable Change (90% confidence) = 13 points
(Change less than this may be attributable to measurement error)
	
SPADI-kokonaispistemäärä: ______	/ 130 x 100 = %
(Huom.: Ellei tutkittava vastaa kaikkiin kysymyksiin, jaa pistemäärä korkeimmalla mahdollisella pistemäärällä, eli jos yksi kysymys jää vastaamatta, jaa 120:lla)
Kahden osa-alueen pistemäärien keskiarvosta lasketaan kokonaispistemäärä, jonka vaihteluväli on 0 (paras) – 100 (huonoin).
Pienin havaittava muutos (90 %:n luottamusväli) = 13 pistettä (Tätä pienempi muutos saattaa johtua mittausvirheestä)
	


	Item 10: 
Shoulder Pain and Disability Index (SPADI) 
Please place a mark on the line that best represents your experience during the last week attributable to your shoulder problem. 

	
Shoulder Pain and Disability Index (SPADI) - Olkapään kipu- ja toimintarajoiteindeksi 

	We decided to move the sentence containing the patient instructions (underlined) from item 10 to item 11  because  we thought this clarified the instructions (see Item 11). 

The instructions still needed to be modified in any case, as they referred to the original VAS version and therefore did not apply to the NRS versions.

	Item 11:
Pain scale 
How severe is your pain? 
Circle the number that best describes your pain where: 0 = no pain and 10 = the worst pain imaginable.
	
Kipuasteikko
Kuinka kipeä olkapääsi on…
(Valitse jokaiselta riviltä yksi vaihtoehto, joka parhaiten kuvaa kuluneen viikon aikana kokemaasi kipua)
0 = Ei lainkaan kipua
10 = Pahin mahdollinen kipu
	We replaced the “?” with “….” to make it clearer that the sentence starts above and continues below (with the individual questions for the pain scale).

We replaced “circle” with “choose”, to ensure that the instructions are universally applicable regardless of the layout of the questionnaire (circle numbers, tick boxes, etc.).

We combined/merged the instructions (underlined)  from Item 10 with the instructions from Item 11, highlighting the pain area and time frame (How painful was your shoulder during the last week).

	Item 12:
At its worst?

	
· pahimmillaan?
	




	Item 13:
When lying on the involved side?

	
· maatessasi oireisen olkapään           puoleisella kyljellä?
	

	Item 14:
Reaching for something on a high shelf?

	
· kurottaessasi jotain korkealta hyllyltä?
	

	Item 15:
Touching the back of your neck? 
	
· koettaessasi koskea niskaasi?
	

	Item 16:
Pushing with the involved arm?

	
· työntäessäsi jotain kipeän olkapään puoleisella kädellä?
	

	Item 17:
Disability scale 
How much difficulty do you have? 
Circle the number that best describes your experience where: 0 = no difficulty and 10 = so difficult it requires help. 

	
Toimintarajoiteasteikko 
Kuinka vaikea sinun on olkavaivasi vuoksi…
(Valitse jokaiselta riviltä yksi vaihtoehto, joka parhaiten kuvaa kuluneen viikon aikana kokemaasi)
0 = Ei lainkaan vaikeuksia
10 = Niin vaikea, että tarvitsen apua
	We decided to add “because of your shoulder problem” to the question “How much difficulty do you have”.

We replaced the “?” with “….” to make it clearer that the sentence starts above and continues below (with the individual questions of the disability scale).

We replaced “circle” with “choose” as it makes the instructions universally applicable regardless of the layout of the questionnaire (circle numbers, tick boxes, etc.).

As with Items 10 and 11, we combined/merged the instructions from Item 16 with the instructions from Item 17 specifying the reason for disability (“shoulder”) and time frame (“during the last week”). 

	Item 18:
Washing your hair?
	
· pestä hiuksesi?
	

	Item 19:
Washing your back?
	
· pestä selkäsi?
	

	Item 20:
Putting on an undershirt or jumper? 
	
· pukea aluspaita tai pusero?
	

	Item 21:
Putting on a shirt that buttons down the front? 
	
· pukea edestä napitettava paita?
	

	Item 22:
Putting on your pants? 
	
· pukea housut?
	

	Item 23:
Placing an object on a high shelf? 
	
· nostaa tavaraa korkealle hyllylle?
	

	Item 24:
Carrying a heavy object of 10 pounds (4.5 kilograms) 
	
· kantaa painavaa tavaraa (5 kiloa)?
	The exact conversion of 10 pounds would have been 4.5 kilograms. We decided to round up to 5 kilograms to improve clarity.

	Item 25:
Removing something from your back pocket? 
	· ottaa jotain takataskusta?
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Table S3. Expert Committee Report Membership


	Role
	Name

	Methodologist 
	Juha Paloneva

	Clinician
	Thomas Ibounig

	Translator #1
	Hilkka Salmén

	Translator #2
	Sami Elamo

	Back Translator #1
	Judi Rose

	Back Translator #2
	Kelly Raita

	Language specialist
	Hilkka Salmén
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	Issue: (specify item # and describe issue)
	Resolution

	(1) 
BT-1: The part concerning pain comprises five questions pertaining to strength. (=> severity of pain)

	
In the Finnish version we omitted the phrase “…individual’s pain” in the second sentence because this type of phrasing is not used in the Finnish language. This change may explain the suboptimal phrasing of the BT-1 version. We agreed during the consensus meeting that the wording in the FT12 version was appropriate and does not cause any misunderstanding in the Finnish language.

	(2)
“…is the only reliable and valid….”


	
We consciously eliminated the word “only” from the FT12 version because we agreed that after the development of SPADI in 1991 other region-specific measurement tools have been developed for the shoulder and thus the phrasing was incorrect.

	(3)
Despite the fact that we were translating (and intending to use) a NRS version of the SPADI, the wording in the scoring instructions had not been changed (still saying: To answer the questions, patients, place a mark on a 10 cm visual analogue scale for each question).


	
We decided not to change the FT12 version at this point. However, we agreed at the consensus meeting that we would amend the inappropriate wording (in our opinion) of the original English NRS version in its Finnish counterpart (to reflect the fact that we are using the NRS and not original VAS version). For the final version we changed the instructions to be universally applicable for both VAS and NRS versions.





	(4)
The sentence was translated with a slightly different meaning in BT1 and BT2, highlighting ambiguity in the original scoring instructions:
Should we (a) first average the two parts separately and then sum them to obtain the final score, or (b) first sum the two parts and then calculate the average?

	
After reviewing available resources, we concluded that the pain and function subscales can either be considered separately or combined into a total score (in which case the total score should be calculated first and then averaged). However, the original instructions were unclear and could lead to misinterpretation. We contacted the score developer to confirm the correct procedure and subsequently clarified the instructions in the Finnish version. In conclusion, the wording in BT1 was correct and was the one we adopted.

	(5) 
Minimum detectable change


	
We acknowledged that the Finnish wording was correct but checked that the term was also the official/statistically correct term used in Finnish. According to the THL (Institute of Health and Welfare) the Finnish phrasing was correct. In English, both minimum detectable change and smallest detectable change would be correct.

	(6)
“Please place a mark on the line that best represents your experience during the last week attributable to your shoulder problem.”

That part of the instructions again referred to the original (VAS) version. 


	
We decided to omit this sentence and add the significant information from it (last week; shoulder) to the subsequent questions.

	(7)
The wording “shoulder” and “last week” was present in both BTs but not in the original version.


	
This was due to a conscious decision to change the wording to make it more appropriate (correct) for the NRS version. 

	(8)
We had used the word “painful” instead of “involved” in the Finnish version, which explained the discrepancy between both BTs and the original.


	
We discussed the topic and decided to change the Finnish version (FT12) to better reflect the original version, acknowledging that a shoulder can also be “involved” or “cause problems” without being painful.

	(9) 
BT2 used a different wording than the original version or BT1 (“on” vs “from”).

	We agreed that it was a translation error and not due to wrong/bad phrasing in the Finnish version. No changes were needed to the FT12 version. 

	(10) 
4.5 kg

	
For practical reasons, we decided to use a rounded number (5 kg instead of 4.5 kg).
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	Pain section
	Factor 1
	Factor 2

	PS.1 At its worst?
	0.77
	0.46

	PS.2 When lying on the involved side?
	0.76
	0.54

	PS.3 Reaching for something on a high shelf?
	0.94
	0.69

	PS.4 Touching the back of your neck?
	0.82
	0.76

	PS.5 Pushing with the involved arm?
	0.90
	0.65

	Disability section
	Factor 1
	Factor 2

	DS.1 Washing your hair?
	0.75
	0.89

	DS.2 Washing your back?
	0.72
	0.73

	DS.3 Putting on an undershirt or pullover sweater?
	0.77
	0.90

	DS.4 Putting on a shirt that buttons down the front?
	0.53
	0.82

	DS.5 Putting on your pants?
	0.54
	0.85

	DS.6 Placing an object on a high shelf?
	0.89
	0.74

	DS.7 Carrying a heavy object of 10 pounds?
	0.71
	0.72

	DS.8 Removing something from your back pocket?
	0.67
	0.84

	Proportion of total variance explained
	57.8%
	55.8%



[bookmark: _Toc234617767]Table S6. Expected and Observed Correlations Between SPADI/SPADI Subscales and Other Shoulder Questionnaires
	 
	test
	a priori hypothesis –SPADI
	SPADI
	a priori –SPADI pain
	SPADI pain
	a priori – SPADI function
	SPADI function
	Hypothesis confirmed (C) or rejected (R)

	Shoulder Questionnaires 

	Oxford Shoulder Score (OSS)
	Pearson
	strong
	-0.88 (p < 0.001)
	strong
	-0.81 (p < 0.001)
	strong
	-0.86 (p < 0.001)
	CCC

	Constant-Murley Score
	Pearson
	strong
	-0.83 (p < 0.001)
	strong
	-0.78 (p < 0.001)
	strong
	-0.80 (p < 0.001)
	CCC

	Simple Shoulder Test (SST)
	Pearson
	strong
	-0.81 (p < 0.001)
	strong
	-0.74 (p < 0.001)
	strong
	-0.79 (p < 0.001)
	CCC

	ASES
	Pearson
	strong
	 -0.80 (p < 0.001)
	strong
	-0.80 (p < 0.001)
	strong
	-0.74 (p < 0.001)
	CCC

	Disability (NRS 0–10)
	Pearson
	N/A
	0.80 (p < 0.001)
	N/A
	 0.82 (p < 0.001)
	N/A
	 0.73 (p < 0.001)
	N/A

	Pain (NRS 0–10)
	Pearson
	N/A
	0.75 (p < 0.001)
	N/A
	0.82 (p < 0.001)
	N/A
	0.66 (p < 0.001)
	N/A

	Work (NRS 0–10)
	Pearson
	N/A
	0.74 (p < 0.001)
	N/A
	0.76 (p < 0.001)
	N/A
	0.68 (p < 0.001)
	N/A

	Subjective Shoulder Value (SSV, 0–100%)
	Pearson
	N/A
	-0.51 (p < 0.001)
	N/A
	-0.48 (p < 0.001)
	N/A
	-0.50 (p < 0.001)
	N/A

	Worry About Shoulder Pain (1 item question, NRS 0–10)
	Spearman
	N/A
	0.67 (p < 0.001)
	N/A
	0.67 (p < 0.001)
	N/A
	0.63 (p < 0.001)
	N/A

	Fear Avoidance Behaviour (2 questions)
	Spearman
	N/A
	0.53 (p < 0.001)
	N/A
	0.52 (p < 0.001)
	N/A
	0.49 (p < 0.001)
	N/A

	Sleeping  (1 item, shoulder-pain specific, 5-item Likert scale)
	Spearman
	N/A
	0.55 (p < 0.001)
	N/A
	0.58 (p < 0.001)
	N/A
	0.51 (p < 0.001)
	N/A

	General Questionnaires 

	Pain Self Efficacy Questionnaire (PSEQ)
	Spearman
	N/A
	-0.59 (p < 0.001)
	N/A
	-0.60 (p < 0.001)
	N/A
	-0.54 (p < 0.001)
	N/A

	Pain Catastrophizing Scale (PCS)
	Spearman
	N/A
	0.43 (p < 0.001)
	N/A
	0.44 (p < 0.001)
	N/A
	0.38 (p < 0.001)
	N/A

	The Patient Health Questionnaire (PHQ-4)
	Spearman
	N/A
	0.38 (p < 0.001)
	N/A
	0.39 (p < 0.001)
	N/A
	0.35 (p < 0.001)
	N/A

	Quality of life (1 item, 5-item Likert scale)
	Spearman
	N/A
	-0.45 (p < 0.001)
	N/A
	-0.43 (p < 0.001)
	N/A
	-0.43 (p < 0.001)
	N/A

	Sleeping (4 questions)
	Spearman
	N/A
	0.30 (p < 0.001)
	N/A
	0.31 (p < 0.001)
	N/A
	0.28 (p < 0.001)
	N/A

	PASS (1 item)
	Point-biserial correlation coefficient
	N/A
	-0.43 (p < 0.001)
	N/A
	-0.52 (p < 0.001)
	N/A
	-0.35 (p < 0.001)
	N/A

	GDR (Global Disability Rating, 7-item Likert scale)
	Spearman
	N/A
	0.70 (p < 0.001)
	N/A
	0.70 (p < 0.001)
	N/A
	0.65 (p < 0.001)
	N/A

	Quick-DASH
	Pearson
	strong
	0.85 (p < 0.001)
	strong
	0.78 (p < 0.001)
	strong
	0.82 (p < 0.001)
	CCC
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