[bookmark: _Toc3198422][bookmark: _Toc521487682]Additional File 1: Summary of structural validity testing plan 
STable 1a: MSPSS EFA Data Analysis Plan
	Stage
	Hypothesis/notes
	Evaluative criteria

	Testing of assumptions
	Normality – data should be normally distributed 
	A non-significant Shapiro-Wilkson Test statistic (p>0.05) 

	
	Adequate inter-item correlations & absence of multicollinearity  
	I. Adequate inter-item correlations, i.e. r≥0.3 
II. Items with excessively high inter-item correlations, i.e. r≥0.9 should be removed from the analysis 
III. Item-total correlation; ITC≥.4

	
	Adequate sample variation
	I. KM0≥ 0.5. [KMO values are interpreted as .5-.7- mediocre, .7-.8- good, .8-.9- great & >.9 – superb]  
II. Participants to item ratio of at least 10:1 

	
	Missing data 
	i. Missing values should occur in a non-random manner 
ii. Omit missing values to prevent over-estimation 

	
	Factorability of the data 
	A significant Bartlett test of Sphericity- p≤ 0.05 means that the correlation matrices were statistically different from an identity matrix, i.e. there is a correlation between variables within the factor 

	Factor extraction method 
	Various factor extraction methods can be applied, and they can yield different results 
	i. Try out several methods and report the parsimonious solution 
ii. Model selection is an iterative process and should be guided by theory

	Dimensionality/factor retention 
	Use multiple methods for factor retention 
	i. Kaiser’s Criterion - retain factors with eigenvalues ≥ 1
ii. Horn’s Parallel method - create a set of random variables, and a factor is retained if the magnitude of the random eigenvalue is less that of Kaiser eigenvalue
iii. Cartel’s Scree plot - inspect for breaks in continuity on the eigenvalues vs the number of factors plot. Retain all factors just before the point of inflexion 

	Factor rotation 
	Apply oblique rotation 
	i. Compared to Promax, direct Oblimin rotation does not allow high correlation between factors
ii. Apply both methods and select the parsimonious solution  

	Factor interpretation
	Qualitatively analyse the conceptual meaning of items loading onto an factor 
	i. A meaningful factor should contain at least three (3) items
ii. Factor naming is an “art” 


[bookmark: _Ref525290463][bookmark: _Ref525290472]
STable 1b: MSPSS CFA data analysis plan 
	Fit statistic  
	Index 
	Criterion for fit 

	Likelihood Ratio
	Chi-squared Test (𝜒𝑚𝑠2)
	p> 0.05

	
	2/df
	<2

	Population error 
	Root mean squared error of approximation (RMSEA)-(90% CI)
	≤ 0.05

	Information criteria 
	Akaike’s information criterion (AIC)
	Accept model with the lowest AIC value

	
	Bayesian information criterion (BIC)
	Accept model with the lowest BIC value

	Baseline comparison
	Comparative fit index (CFI)
	CFI≥0.90

	
	Tucker-Lewis index (LFI)
	LT1≥0.90

	Size of residuals 
	Standardized root mean squared residual (SRMR)
	≤ 0.06

	
	The coefficient of determination (SD)
	The greater the SD, the more useful the model
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S Table 1c: MSPSS Rasch analysis plan
	Scale trait
	Method of analysis
	Hypothesis/Evaluative criteria

	Partial credit 
(PC) vs rating 
scale (RS) parameters
	Log-likelihood ratio
	If RS parameters are satisfied (ratio test is non-significant), use RS format; if not, choose PC version

	Response distribution
	Frequency plot of actual responses across all items and response options
	Check that each possible category of item/response is endorsed; ideal to have at least 5 cases in each

	Thresholds
	Graphic representation and plots of probability
	Ordered progression of thresholds from less to more of the trait 

	Person fit
	Chi-square, fit residual transformed to a standardised (Z) score
	Mean 0, SD up to 1 if data fit the Rasch model; reflects the divergence between expected and actual values looking across all items scored by a person

	Item fit
	Chi-square, fit residual transformed to a
Z-score
	Mean 0, SD up to 1 if data fit the Rasch model; reflects the divergence between expected and actual values looking across all persons for a given item

	Item trait interaction
	Chi-square probability
	p>0.05 tests whether the items are working as expected across the class intervals for the trait (the hierarchical ordering of items)

	Individual person fit
	Chi-square analysis
	Values should fall within ±2.5 if the data fit the Rasch model

	PSI
	Cronbach’s alpha
	0-1; values over 0.70 allow for group comparison, over 0.85 for individual comparisons of summed scores

	Local dependency
	Correlation analysis of item residuals 
	Look for correlations of over 0.2 to 0.3

	DIF
	Item characteristic curves (IC curves); ANOVA of item residuals
	IC curves plotted by person characteristics (such as age, sex, place of residence, SES, education) and p>0.05 for between groups ANOVA reveal DIF

	Unidimensionality
	Each subscale is partitioned using principal component factor analysis and subsequently t-tested 
	There will be no significant difference between the two partitioned pieces of the subscale



Additional File 2: MSPSS item descriptives 
	Item 
	Subscale
	Mean (SD)
	Lowest- Highest
	Missing responses

	1. There is a special person who is around when I am in need
	SO
	3.3 (SD 1.5)
	1-5 
	-

	2. There is a special person with whom I can share joys and sorrows 
	SO
	3.7 (SD 1.2)
	1-5 
	-

	5. I have a special person who is a real source of comfort to me. 
	SO
	3.7 (SD 1.2)
	1-5 
	-

	10. There is a special person in my life who cares about my feelings
	SO
	3.7 (SD 1.3)
	1-5 
	-

	3. My family really tries to help me.
	FAM
	3.1 (SD 1.4)
	1-5 
	-

	4. I get the emotional help & support I need from my family 
	FAM
	3.2 (SD 1.4)
	1-5 
	1 (.4)

	8. I can talk about my problems with my family
	FAM
	3.5 (SD 1.3)
	1-5 
	1 (.4)

	11. My family is willing to help me make decisions
	FAM
	3.1 (SD 1.4)
	1-5 
	-

	6. My friends really try to help me.
	FRE
	2.9 (SD 1.4)
	1-5 
	-

	7. I can count on my friends when things go wrong 
	FRE
	2.6 (1.3)
	1-5 
	-

	9. I have friends with whom I can share my joys and sorrows 
	FRE
	3.2 (SD 1.3)
	1-5 
	1 (.4)

	12. I can talk about my problems with my friends 
	FRE
	3.1 (SD 1.3)
	1-5 
	-

	MSPSS Significant Other subscale
	SO
	3.8 (SD 1.0)
	4-20
	

	MSPSS Family subscale
	FAM
	3.6 (SD. 9)
	4-20
	

	MSPSS Friends subscale
	FRE
	3.1 (SD 1.1) 
	4-20
	

	MSPSS Total
	Total 
	42.2 (SD 10.2) 
	12-60
	


	
Additional File 3: Inter-item correlations 
	Domain 
	Significant other 
	Family 
	Friends 
	

	Items 
	Item 1
	Item 2
	Item 5
	Item 10
	Item 3
	Item 4
	Item 8
	Item 11
	Item 6
	Item 7
	Item 9
	Item 12 
	ITC

	Item 1
	1.000
	.561
	.588
	.517
	.482
	.444
	.260
	.383
	.221
	.185
	.113
	.177
	.647

	Item 2
	.561
	1.000
	.611
	.524
	.497
	.403
	.318
	.334
	.265
	.245
	.198
	.223
	.665

	Item 5
	.588
	.611
	1.000
	.569
	.383
	.431
	.400
	.393
	.235
	.272
	.291
	.290
	.703

	Item 10
	.517
	.524
	.569
	1.000
	.348
	.421
	.280
	.351
	.205
	.169
	.256
	.220
	.628

	Item 3
	.482
	.497
	.383
	.348
	1.000
	.687
	.464
	.560
	.276
	.179
	.151
	.139
	.680

	Item 4
	.444
	.403
	.431
	.421
	.687
	1.000
	.500
	.593
	.282
	.094
	.203
	.148
	.686

	Item 8
	.260
	.318
	.400
	.280
	.464
	.500
	1.000
	.534
	.122
	.119
	.248
	.176
	.575

	Item 11
	.383
	.334
	.393
	.351
	.560
	.593
	.534
	1.000
	.235
	.265
	.234
	.216
	.668

	Item 6
	.221
	.265
	.235
	.205
	.276
	.282
	.122
	.235
	1.000
	.745
	.645
	.657
	.637

	Item 7
	.185
	.245
	.272
	.169
	.179
	.094
	.119
	.265
	.745
	1.000
	.639
	.684
	.595

	Item 9
	.113
	.198
	.291
	.256
	.151
	.203
	.248
	.234
	.645
	.639
	1.000
	.673
	.602

	Item 12
	.177
	.223
	.290
	.220
	.139
	.148
	.176
	.216
	.657
	.684
	.673
	1.000
	.597





Additional File 4: Factor extraction results 

S Table 3a: Kaiser extraction criterion method results 

	Component
	Initial Eigenvalues
	Extraction Sums of Squared Loadings

	
	Total
	% of Variance
	Cumulative %
	Total
	% of Variance
	Cumulative %

	1
	4.946
	41.217
	41.217
	4.502
	37.514
	37.514

	2
	2.319
	19.326
	60.543
	2.021
	16.842
	54.356

	3
	1.155
	9.626
	70.169
	.714
	5.950
	60.306



Table 3b: Carlo Parallel analysis method results 

	Eigenvalue # 
	Kaiser criterion value
	***Random eigenvalue (SD)
	Decision 

	1
	4.946
	1.300
	Retain 

	2
	2.319
	1.217
	Retain 

	3
	1.155
	1.151
	Retain 


*** Values for random eigenvalues are based on the following parameters: 12 variables, 231 participants and 1000 replications. A factor is retained if the magnitude of the random eigenvalue is less that of Kaiser.

S Figure 3c: Scree Plot 




Additional File 5: Three-factor model SEM pathway diagram
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Additional File 6: Item-total statistics, listwise deletion 
	Item 
	Scale Mean if Item Deleted
	Scale Variance if Item Deleted
	Corrected Item-Total Correlation
	Cronbach's Alpha if Item Deleted

	7. FRE_count
	35.9
	88.4
	0.550
	0.858

	6. FRE_help
	35.5
	91.1
	0.593
	0.856

	12. FRE_prob
	35.4
	89.6
	0.635
	0.853

	9. FRE_joys
	35.5
	90.8
	0.542
	0.859

	4. FAM_emot
	36.1
	88.0
	0.595
	0.855

	3. FAM_help
	36.0
	87.8
	0.601
	0.855

	11. FAM_deci
	35.7
	92.0
	0.480
	0.863

	8. FAM_prob
	36.1
	89.0
	0.585
	0.856

	5. SO_comf
	36.2
	89.8
	0.548
	0.858

	2. SO_joys
	36.6
	91.4
	0.503
	0.861

	1. SO_need
	36.0
	91.3
	0.510
	0.861

	12. FRE_prob
	36.0
	91.1
	0.502
	0.861





Additional File 7: Comparison of MSPSS scores
	
	CCP, n=461
	CTDC, n=771
	CCP, n=461
	CTD, n=771
	
	

	
	Range [Q1-Q3]
	              Mean (SD)
	Statistic 
	p-value 

		Significant Other Subscale



	4 (3.0 - 4.5)
	4 (3.5 - 4.5)
	3.6 (1.1)
	3.8 (.9)
	t (df 823.2) = -3.3
	p < .001

		Family Subscale



	4 (2.5 - 4.0)
	4 (3.0 - 4.0)
	3.2 (1.1)
	3.6 (.9)
	t (df 823.2) = -6.60
	p < .001

		Friends Subscale



	4 (2.0 - 4.0)
	4 (2.3 - 4.0)
	3.0 (1.1)
	3.2 (1.1)
	t (df 967.8) = -3.08
	p < .001

	MSPSS Total score 
	48 (32 - 47)
	48 (36 - 48)
	39.1 (10.5)
	42.4 (10.2)
	t (df 945.7) = -5.40
	p < .001


*CCP=Caregivers of children with CP, CTD =Caregivers of typically developing children

Additional File 8: Correlations between caregiver burden, social support, psychiatric morbidity & HRQoL
	
	EQ-5D Utility Score
	EQ-5D 3L VAS Score
	Total SSQ score 
	Total MSPSS score

	EQ-5D Utility Score
	1
	
	
	

	EQ-5D 3L VAS Score
	.395
	1
	
	

	Total SSQ score
	-.432 
	-.400 
	1
	

	Total MSPSS score
	.339
	.283
	-.310 
	

	Total CSI score
	-.527
	-.288 
	.435 
	-.334 


All Pearson’s correlations were significant at the p<.001 level.

[bookmark: _Ref514721518][bookmark: _Toc530393217]Additional File 9: Initial MSPSS Rasch model fit
STable 9a. Item location 
	
	Items
	Persons

	
	Location 
	Fit Residual      
	Location 
	Fit Residual      

	Mean 
	0.0000
	0.377       
	0.121    
	-0.554

	SD 
	0.307     
	1.538      
	0.828   
	1.876

	Skewness
	0.575   
	-0.133         
	0.562     
	-0.670

	Kurtosis
	1.011   
	-1.497        
	2.387   
	-0.035

	Correlation
	[locn/std Residual]  
	0.513                     
	0.035
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[bookmark: _Ref528244074][bookmark: _Ref528244087][bookmark: _Toc530393219]STable 9b: MSPSS initial threshold parameters
	Item Code
	
	Location
	Mean
	UnCThr 1
	ThrSE 1
	UnCThr 2
	ThrSE 2
	
	UnCThr 3
	ThrSE 3
	UnCThr 4
	ThrSE 4

	I0001
	
	-0.05
	-0.05
	0.09
	0.15
	-0.47
	0.13
	 
	-0.42
	0.11
	0.60
	0.13

	I0002
	
	-0.41
	-0.41
	-1.02
	0.16
	-0.75
	0.13
	 
	-0.74
	0.10
	0.87
	0.12

	I0003
	
	0.11
	0.11
	-0.27
	0.13
	-0.16
	0.13
	 
	-0.29
	0.11
	1.15
	0.14

	I0004
	
	0.07
	0.07
	-0.29
	0.13
	-0.26
	0.12
	 
	-0.02
	0.11
	0.84
	0.14

	I0005
	
	-0.32
	-0.32
	-0.51
	0.16
	-0.62
	0.14
	 
	-0.89
	0.10
	0.75
	0.12

	I0006
	
	0.21
	0.21
	-0.20
	0.13
	-0.30
	0.12
	 
	0.01
	0.11
	1.31
	0.16

	I0007
	
	0.68
	0.68
	-0.01
	0.11
	0.23
	0.12
	 
	0.46
	0.13
	2.04
	0.22

	I0008
	
	-0.20
	-0.20
	-0.65
	0.15
	-0.60
	0.12
	 
	-0.58
	0.10
	1.03
	0.13

	I0009
	
	0.10
	0.10
	-0.35
	0.14
	-0.54
	0.11
	 
	-0.06
	0.11
	1.33
	0.15

	I0010
	
	-0.40
	-0.40
	-0.70
	0.16
	-0.21
	0.16
	 
	-1.21
	0.10
	0.50
	0.11

	I0011
	
	0.09
	0.09
	-0.59
	0.13
	-0.13
	0.12
	 
	-0.35
	0.11
	1.45
	0.15

	I0012
	
	0.13
	0.13
	-0.17
	0.14
	-0.52
	0.12
	 
	-0.10
	0.11
	1.32
	0.15


Key: shading implies disordered thresholds; UnCThr=uncentralized thresholds [location=mean]; ThrSE= threshold standard error
[bookmark: _Ref517098304][bookmark: _Toc530393218]STable 9c: MSPSS Item fit assessment
	Item
	Item description 
	
	Location
	SE
	FitResid
	DF
	ChiSq
	Prob
	F-stat
	Prob

	I0001
	SO_need
	-0.05
	0.04
	1.79
	404.89
	9.93
	0.13
	1.60
	0.145

	I0002
	SO_joys
	-0.41
	0.05
	-0.57
	404.89
	6.64
	0.36
	1.34
	0.240

	I0003
	FAM_help
	0.11
	0.04
	-0.53
	404.89
	7.89
	0.25
	1.58
	0.151

	I0004
	FAM_emot
	0.07
	0.04
	-0.97
	403.98
	11.07
	0.09
	2.46
	0.024

	I0005
	SO_comf
	-0.32
	0.05
	-2.36
	403.98
	22.03
	0.00
	5.20
	0.000

	I0006
	FRE_help
	0.21
	0.05
	0.40
	404.89
	6.71
	0.35
	1.16
	0.324

	I0007
	FRE_count
	0.68
	0.05
	1.87
	404.89
	6.57
	0.36
	1.11
	0.354

	I0008
	FAM_prob
	-0.20
	0.05
	1.74
	403.98
	19.56
	0.00
	3.37
	0.003

	I0009
	FRE_joys
	0.10
	0.05
	1.92
	403.98
	9.94
	0.13
	1.67
	0.128

	I0010
	SO_feel
	-0.40
	0.05
	-0.96
	404.89
	6.94
	0.33
	1.54
	0.164

	I0011
	FAM_deci
	0.10
	0.05
	-0.27
	404.89
	14.04
	0.03
	2.73
	0.013

	I0012
	 FRE_prob
	0.14
	0.05
	2.46
	404.89
	7.81
	0.25
	1.32
	0.248


N=231: F statistic: Degrees of freedom 1 =6, Degrees of freedom 2 =439. FRE=Friends, FAM=Family, SO=Significant other. 
Additional File 10: Initial threshold map  
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Additional File 11: Model fit and unidimensionality evaluation   
STable 11a: SPSS items residual correlations

	Item description
	Item
	I0001
	I0002
	I0003
	I0004
	I0005
	I0006
	I0007
	I0008
	I0009
	I0010
	I0011

	SO_need
	I0001
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	SO_joys
	I0002
	0.21
	1
	
	
	
	
	
	
	
	
	 

	FAM_help
	I0003
	0.08
	0.13
	1
	
	
	
	
	
	
	
	 

	FAM_emot
	I0004
	-0.01
	-0.08
	0.45
	1
	
	
	
	
	
	
	 

	SO_comf
	I0005
	0.15
	0.27
	-0.11
	-0.04
	1
	
	
	
	
	
	 

	FRE_help
	I0006
	-0.32
	-0.28
	-0.26
	-0.26
	-0.34
	1
	
	
	
	
	 

	FRE_count
	I0007
	-0.26
	-0.26
	-0.39
	-0.46
	-0.25
	0.43
	1
	
	
	
	 

	FAM_prob
	I0008
	-0.09
	-0.07
	0.10
	0.11
	0.02
	-0.35
	-0.32
	1
	
	
	 

	FRE_joys
	I0009
	-0.40
	-0.34
	-0.43
	-0.29
	-0.28
	0.40
	0.30
	-0.17
	1
	
	 

	SO_feel
	I0010
	0.11
	0.13
	-0.10
	-0.05
	0.25
	-0.26
	-0.25
	-0.15
	-0.15
	1
	 

	FAM_deci
	I0011
	-0.08
	-0.13
	0.15
	0.21
	-0.09
	-0.29
	-0.27
	0.27
	-0.23
	-0.12
	1

	 FRE_prob
	I0012
	-0.36
	-0.30
	-0.43
	-0.41
	-0.26
	0.37
	0.48
	-0.30
	0.42
	-0.20
	-0.27


Abbreviations as in Table 7.5
[bookmark: _Ref528793985][bookmark: _Toc530393222]STable 11b: MSPSS principal component loadings  
	Item
	PC1
	PC2
	PC3
	PC4
	PC5
	PC6
	PC7
	PC8
	PC9
	PC10
	PC11
	PC12

	I0012
	0.78
	0.03
	0.06
	-0.02
	-0.01
	0.14
	0.07
	-0.22
	0.46
	-0.31
	-0.08
	0.05

	I0007
	0.75
	0.07
	-0.09
	-0.27
	0.10
	0.16
	0.17
	-0.29
	-0.18
	0.41
	-0.03
	0.05

	I0006
	0.72
	-0.11
	-0.32
	0.06
	-0.08
	-0.05
	0.05
	0.24
	-0.45
	-0.30
	-0.11
	0.05

	I0009
	0.71
	-0.11
	0.19
	0.25
	-0.11
	-0.25
	-0.23
	0.35
	0.17
	0.22
	0.26
	0.05

	I0010
	-0.25
	0.54
	0.18
	0.62
	0.21
	0.14
	-0.29
	-0.22
	-0.17
	-0.02
	-0.04
	0.04

	I0011
	-0.36
	-0.52
	0.35
	-0.10
	0.31
	0.54
	0.02
	0.28
	-0.03
	-0.02
	0.05
	0.04

	I0005
	-0.37
	0.56
	0.34
	0.05
	-0.23
	-0.04
	0.58
	0.09
	-0.05
	-0.05
	0.18
	0.04

	I0008
	-0.37
	-0.41
	0.58
	-0.28
	-0.18
	-0.36
	-0.19
	-0.22
	-0.15
	-0.07
	-0.10
	0.05

	I0002
	-0.41
	0.50
	-0.17
	-0.29
	-0.49
	0.26
	-0.29
	0.19
	0.08
	0.08
	-0.18
	0.04

	I0001
	-0.44
	0.41
	-0.27
	-0.34
	0.57
	-0.32
	-0.04
	0.13
	0.10
	-0.04
	0.02
	0.05

	I0004
	-0.53
	-0.47
	-0.28
	0.41
	-0.05
	-0.14
	0.26
	0.06
	0.16
	0.17
	-0.33
	0.05

	I0003
	-0.57
	-0.38
	-0.51
	0.02
	-0.19
	0.07
	-0.06
	-0.25
	-0.02
	-0.07
	0.41
	0.04




[bookmark: _Ref517170101][bookmark: _Toc530393221]STable 11c: MSPSS local dependency analysis

	item 
	Domain
	Local dependency 
	Domain-item
	Domain-item
	Domain-item

	1. SO_need
	SO
	2
	SO-2
	
	

	2. SO_joys
	SO
	1,5
	SO-1
	SO-5
	

	3. FAM_help
	FAM
	4
	FAM-4
	
	

	4. FAM_emot
	FAM
	3,11
	SO-3
	SO-11
	

	5. SO_comf
	SO
	2,10
	SO-2
	SO-10
	

	6. FRE_help
	FRE
	7,9,12
	FRE-7
	FRE-9
	FRE-12

	7. FRE_count
	FRE
	6,9,12
	FRE-6
	FRE-9
	FRE-12

	8. FAM_prob
	FAM
	11
	FAM-11
	
	

	9. FRE_joys
	FRE
	6,7,12
	FRE-6
	FRE-7
	FRE-12

	10. SO_feel
	SO
	5
	SO-5
	
	

	11. FAM_deci
	FAM
	4,8
	FAM-4
	FAM-8
	

	12. FRE_prob
	FRE
	6,7,9
	FRE-6
	FRE-7
	FRE-9




[bookmark: _Toc530393223]Additional File 12: Differential item functioning 
STable 12a: MSPSS DIF by age
	
	Class Interval
	Age 
	Class Interval by age

	Item
	MS
	F
	DF
	Prob
	MS
	F
	DF
	Prob
	MS
	F
	DF
	Prob

	I0001
	1.63
	1.56
	6
	0.15602
	0.94
	0.90
	3
	0.43949
	1.32
	1.26
	18
	0.20795

	I0002
	1.14
	1.36
	6
	0.23137
	1.71
	2.03
	3
	0.10921
	1.08
	1.28
	18
	0.19959

	I0003
	1.37
	1.59
	6
	0.14753
	2.48
	2.88
	3
	0.03592
	0.85
	0.99
	18
	0.46798

	I0004
	2.09
	2.55
	6
	0.01931
	0.30
	0.37
	3
	0.77292
	1.23
	1.51
	18
	0.08386

	I0005
	3.63
	5.26
	6
	0.00002
	0.10
	0.14
	3
	0.93402
	0.98
	1.42
	18
	0.11574

	I0006
	1.09
	1.17
	6
	0.31997
	1.51
	1.63
	3
	0.18275
	0.99
	1.07
	18
	0.38532

	I0007
	1.27
	1.24
	6
	0.28443
	1.21
	1.18
	3
	0.31783
	1.15
	1.12
	18
	0.33347

	I0008
	3.61
	3.67
	6
	0.00147
	0.88
	0.89
	3
	0.44495
	1.45
	1.48
	18
	0.09428

	I0009
	1.77
	1.80
	6
	0.09709
	0.60
	0.61
	3
	0.60797
	2.37
	2.41
	18
	0.00112

	I0010
	1.34
	1.67
	6
	0.12616
	5.45
	6.80
	3
	0.00018
	0.64
	0.80
	18
	0.69696

	I0011
	2.31
	2.68
	6
	0.01449
	1.79
	2.07
	3
	0.10334
	1.06
	1.23
	18
	0.23488

	I0012
	1.50
	1.37
	6
	0.22332
	0.31
	0.28
	3
	0.83818
	1.09
	1.00
	18
	0.46336











SFigure 12b: MSPSS DIF by age for item 10
[image: C:\Users\BA WA\AppData\Local\Microsoft\Windows\INetCache\Content.Word\dif_age_item_10.bmp]

STable 12c: MSPSS DIF by the level of education 
	
	Class Interval
	Education
	Class Interval by education 

	Item
	MS
	F
	DF
	Prob
	MS
	F
	DF
	Prob
	MS
	F
	DF
	Prob

	I0001
	1.71
	1.68
	6
	0.12553
	3.88
	3.80
	3
	0.01041
	1.42
	1.39
	11
	0.17442

	I0002
	1.08
	1.29
	6
	0.26216
	2.42
	2.89
	3
	0.03517
	1.38
	1.64
	11
	0.08383

	I0003
	1.34
	1.63
	6
	0.13672
	3.80
	4.64
	3
	0.00334
	1.69
	2.06
	11
	0.02194

	I0004
	1.98
	2.44
	6
	0.02511
	1.79
	2.20
	3
	0.08784
	1.25
	1.54
	11
	0.11497

	I0005
	3.69
	5.56
	6
	0.00002
	1.41
	2.13
	3
	0.09528
	1.85
	2.79
	11
	0.00159

	I0006
	1.12
	1.23
	6
	0.29012
	0.96
	1.05
	3
	0.37128
	1.94
	2.13
	11
	0.01728

	I0007
	1.23
	1.23
	6
	0.28975
	3.26
	3.26
	3
	0.02162
	2.10
	2.10
	11
	0.01926

	I0008
	3.23
	3.31
	6
	0.00342
	2.89
	2.96
	3
	0.03211
	1.71
	1.75
	11
	0.05999

	I0009
	1.76
	1.80
	6
	0.09784
	2.84
	2.90
	3
	0.03474
	2.90
	2.96
	11
	0.00085

	I0010
	1.30
	1.59
	6
	0.14903
	2.96
	3.60
	3
	0.01357
	0.60
	0.73
	11
	0.71087

	I0011
	2.36
	2.76
	6
	0.01215
	1.40
	1.64
	3
	0.18052
	1.13
	1.32
	11
	0.20758

	I0012
	1.42
	1.40
	6
	0.21427
	5.88
	5.77
	3
	0.00072
	2.27
	2.23
	11
	0.01244







[bookmark: _Toc530393229][bookmark: _Ref517348505]STable 12d: MSPSS principal component loadings after item 5 deletion 
	Item
	
	PC1
	
	PC2
	PC3
	PC4
	PC5
	PC6
	PC7
	PC8
	PC9
	PC10
	PC11

	I0012
	
	0.72
	
	-0.12
	0.16
	-0.04
	0.12
	0.07
	0.18
	0.24
	0.41
	-0.41
	0.08

	I0007
	
	0.67
	
	0.04
	-0.17
	-0.02
	-0.10
	0.27
	-0.36
	0.21
	0.14
	0.50
	0.06

	I0009
	
	0.61
	
	-0.17
	0.28
	0.02
	-0.14
	-0.41
	0.41
	-0.04
	-0.30
	0.25
	0.07

	I0006
	
	0.56
	
	-0.14
	-0.50
	-0.22
	0.00
	0.01
	-0.21
	-0.45
	-0.24
	-0.26
	0.06

	I0010
	
	-0.13
	
	0.54
	0.65
	-0.20
	-0.01
	-0.12
	-0.41
	-0.05
	-0.13
	-0.12
	0.07

	I0002
	
	-0.20
	
	0.53
	-0.39
	0.36
	0.54
	-0.31
	0.04
	0.04
	0.04
	0.08
	0.07

	I0008
	
	-0.31
	
	-0.37
	0.08
	0.78
	-0.31
	0.07
	-0.18
	-0.03
	-0.05
	-0.12
	0.07

	I0001
	
	-0.32
	
	0.61
	-0.15
	-0.08
	-0.38
	0.44
	0.38
	-0.10
	0.00
	0.00
	0.07

	I0011
	
	-0.38
	
	-0.46
	0.28
	-0.11
	0.54
	0.45
	0.11
	-0.16
	-0.10
	0.14
	0.07

	I0003
	
	-0.58
	
	-0.28
	-0.30
	-0.35
	-0.09
	-0.10
	-0.05
	0.52
	-0.27
	-0.10
	0.07

	I0004
	
	-0.59
	
	-0.28
	-0.05
	-0.28
	-0.18
	-0.35
	-0.03
	-0.27
	0.48
	0.16
	0.06



Additional File 13: Scale repair 
[bookmark: _Ref517339735][bookmark: _Toc530393225]S Table 13a: MSPSS threshold rescoring
	Rescoring structure 
	Analysis Power 
	Overall model fit -value 
	Item location
	Persons location 
	Targeting 
	Item misfit 
	Uni-
dimensionality
	Local dependency
	DIF 

	00012
	Good 
	p<.001
	0.00 (SD 0.511)
	-0.555 (SD 1.111)
	Off target- floor effects
	Yes -4 
	Multidimensional 14.9% [ 59/404]
	Yes – 7 items
	Yes – age & education 

	00011
	Reasonable
	p=0.013
	00 (SD .758)
	0.02 (1.17)
	Slightly off target
	None 
	Unidimensional 4.86% [18/370]
	Yes – 6 items
	Yes – age

	01123
	Excellent 
	p<.001
	.00 (SD .400)
	0.07 (SD 1.0335)
	Targeted -almost 
	Yes – 1 
	Multidimensional – 19.73% [88/446]
	Yes -11 items
	Yes – age, education 


 S Figure 13b: MSPSS threshold map after item 5 deletion 
[image: cid:DDC7FAB7-A5A8-4A24-BA1A-8AA164874767]
[bookmark: _Ref517344299][bookmark: _Toc530393269]



S Table 13c: MSPSS person-item frequency distribution after item 5 deletion 

[image: C:\Users\BA WA\AppData\Local\Microsoft\Windows\INetCache\Content.Word\scale_tagetting_after_deletionof_item_5.bmp]
[bookmark: _Toc530393228]S Table 13 d: MSPSS items residual correlations after item 5 deletion 
	Item
	I0001
	I0002
	I0003
	I0004
	I0006
	I0007
	I0008
	I0009
	I0010
	I0011

	I0001
	1
	
	
	
	
	
	
	
	
	

	I0002
	0.094
	1
	
	
	
	
	
	
	
	

	I0003
	0.005
	-0.056
	1
	
	
	
	
	
	
	

	I0004
	-0.016
	-0.075
	0.3
	1
	
	
	
	
	
	

	I0006
	-0.202
	-0.126
	-0.187
	-0.228
	1
	
	
	
	
	

	I0007
	-0.166
	-0.155
	-0.317
	-0.364
	0.286
	1
	
	
	
	

	I0008
	-0.114
	-0.088
	0.025
	0.068
	-0.227
	-0.204
	1
	
	
	

	I0009
	-0.296
	-0.234
	-0.321
	-0.265
	0.155
	0.194
	-0.154
	1
	
	

	I0010
	0.094
	-0.006
	-0.137
	-0.057
	-0.261
	-0.138
	-0.178
	-0.098
	1
	

	I0011
	-0.142
	-0.154
	0.131
	0.133
	-0.214
	-0.259
	0.062
	-0.217
	-0.092
	1

	I0012
	-0.286
	-0.225
	-0.373
	-0.365
	0.21
	0.304
	-0.231
	0.295
	-0.138
	-0.187



[bookmark: _Toc530393230][bookmark: _Ref517349139]S Table 13e: MSPSS DIF by age after item 5 deletion  
	
	Class Interval
	Age 
	Class Interval by Age

	Item
	MS
	F
	DF
	Prob
	MS
	F
	DF
	Prob
	MS
	F
	DF
	Prob

	I0001
	0.69
	0.68
	6
	0.665
	1.68
	1.67
	3
	0.174
	0.9
	0.8
	18
	0.648

	I0002
	1.47
	1.37
	6
	0.225
	1.11
	1.04
	3
	0.374
	1.0
	1.0
	18
	0.482

	I0003
	1.10
	1.21
	6
	0.299
	2.66
	2.94
	3
	0.033
	1.0
	1.1
	18
	0.368

	I0004
	2.37
	3.14
	6
	0.005
	0.09
	0.12
	3
	0.946
	0.8
	1.1
	18
	0.379

	I0006
	2.05
	2.75
	6
	0.013
	0.80
	1.07
	3
	0.364
	0.9
	1.3
	18
	0.218

	I0007
	0.82
	1.14
	6
	0.339
	1.28
	1.79
	3
	0.149
	0.7
	1.0
	18
	0.461

	I0008
	0.69
	0.75
	6
	0.608
	0.52
	0.57
	3
	0.637
	2.6
	2.8
	18
	0.000

	I0009
	0.79
	0.90
	6
	0.494
	1.78
	2.03
	3
	0.11
	1.4
	1.6
	18
	0.055

	I0010
	1.14
	1.13
	6
	0.347
	3.90
	3.86
	3
	0.01
	1.1
	1.1
	18
	0.335

	I0011
	1.14
	1.30
	6
	0.257
	1.65
	1.89
	3
	0.132
	1.1
	1.3
	18
	0.194

	I0012
	1.07
	1.08
	6
	0.374
	0.65
	0.66
	3
	0.58
	1.7
	1.7
	18
	0.034
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