Supplemental Table 1. Eigenvalues from the exploratory factor analysis using principal components estimation and fit statistics (CFI, TLI and RMSEA, MPLUS v6.1) for R-REM item models with cross loadings permitted for exploratory models
	Statistic
	Component 1
	Component 2
	Component 3
	Component 4
	Ratio

Component 1/ Component 2

	Eigenvalues
	6.943
	1.264
	0.815
	0.623
	5.49

	Explained Variance
	63.1%
	11.5%
	7.4%
	5.7%
	

	

	
	EFA 1 Factor Solution
	EFA 2 Factor Solution
	Bi-Factor Solution 1
	Final Bi-Factor Solution
	

	CFI*
	0.979*
	0.995*
	0.997
	0.997
	

	TLI*
	0.974*
	0.992*
	0.995
	0.995
	

	RMSEA*
	0.030*
	0.017*
	0.014
	0.013
	


* Geomin (oblique) rotation and fit statistics for one and two factor solutions
Supplemental Figure 1: Exploratory factor analysis scree plot
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	Supplemental Table 2.  Tetrachoric correlation matrix 

	
	BDWORD
	SCREAM
	SCARE
	BOSS
	HIT
	GRAB
	PUSH
	THROW
	THREAT
	OTHERP
	ROOMDM

	BDWORD
	1.000
	0.878
	0.790
	0.717
	0.729
	0.412
	0.548
	0.818
	0.676
	0.516
	0.398

	SCREAM
	0.878
	1.000
	0.841
	0.800
	0.630
	0.601
	0.601
	0.709
	0.751
	0.564
	0.390

	SCARE
	0.790
	0.841
	1.000
	0.689
	0.496
	0.476
	0.443
	0.650
	0.754
	0.332
	0.423

	BOSS
	0.717
	0.800
	0.689
	1.000
	0.314
	0.431
	0.659
	0.436
	0.563
	0.422
	0.393

	HIT
	0.729
	0.630
	0.496
	0.314
	1.000
	0.715
	0.775
	0.640
	0.571
	0.792
	0.410

	GRAB
	0.412
	0.601
	0.476
	0.431
	0.715
	1.000
	0.447
	0.604
	0.572
	0.833
	0.476

	PUSH
	0.548
	0.601
	0.443
	0.659
	0.775
	0.447
	1.000
	0.575
	0.625
	0.629
	0.382

	THROW
	0.818
	0.709
	0.650
	0.436
	0.640
	0.604
	0.575
	1.000
	0.757
	0.558
	0.588

	THREAT
	0.676
	0.751
	0.754
	0.563
	0.571
	0.572
	0.625
	0.757
	1.000
	0.604
	0.541

	OTHERP
	0.516
	0.564
	0.332
	0.422
	0.792
	0.833
	0.629
	0.558
	0.604
	1.000
	0.399

	ROOMDM
	0.398
	0.390
	0.423
	0.393
	0.410
	0.476
	0.382
	0.588
	0.541
	0.399
	1.000


Supplemental Figure 2. Graphical presentation of the final bi-factor model (with general and two group factors)
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Table 1. R-REM item loadings (λ) from the unidimensional exploratory factor analysis (MPLUS, Column 2), Schmid-Leiman bi-factor model with three and two group factors (performed with R, and allowing cross loadings) and MPLUS bi-factor two group factor solution without cross loadings
	Item Description
	One Fact.*

λ (s.e.)
	Schmid-Leiman Bi-Factor Solutions
	MPLUS Bi-Factor Solutions

	
	
	Three Factor
	Two Factor
	S-L** Based Model
	Final Model

	
	
	G λ

(var.)
	F1 λ
	F2 λ
	F3 λ
	h2
	G λ

(var.)
	F1 λ
	F2 λ
	h2
	G λ (s.e.)
	F1 λ (s.e.)
	F2 λ (s.e.)
	G λ (s.e.)
	F1 λ (s.e.)
	F2 λ (s.e.)

	Use bad words toward another resident
	0.91

(0.02)
	0.78

(0.73)
	0.42
	
	0.22
	0.83
	0.71

(0.61)
	0.57
	
	0.83
	0.88

(0.05)
	0.24

(0.16)
	
	0.85
(0.05)
	0.33
(0.10)
	

	Scream at another resident
	0.95

(0.02)
	0.80

(0.69)
	0.52
	
	
	0.92
	0.75

(0.62)
	0.58
	
	0.89
	0.87

(0.07)
	0.47

(0.14)
	
	0.83
(0.05)
	0.53
(0.09)
	

	Try to scare, frighten or threaten (another resident) with words
	0.85

(0.03)
	0.72

(0.65)
	0.48
	
	0.20
	0.79
	0.64

(0.49)
	0.64
	
	0.82
	0.79

(0.08)
	0.34

(0.17)
	
	0.74
(0.07)
	0.43
(0.13)
	

	Boss around/ tell another resident what to do
	0.79

(0.03)
	0.62

(0.50)
	0.61
	
	
	0.78
	0.58

(0.55)
	0.51
	
	0.60
	0.71

(0.08)
	0.40

(0.16)
	
	0.66
(0.07)
	0.47
(0.13)
	

	Hit another resident 
	0.81

(0.04)
	0.68

(0.62)
	
	0.52
	
	0.75
	0.71

(0.68)
	
	0.47
	0.75
	0.74

(0.06)
	
	0.49

(0.10)
	0.77
(0.06)
	
	0.44
(0.11)

	Grab or yank another resident
	0.75

(0.06)
	0.62

(0.56)
	
	0.54
	
	0.68
	0.66

(0.64)
	
	0.50
	0.69
	0.62

(0.08)
	
	0.58

(0.12)
	0.64
(0.08)
	
	0.55
(0.13)

	Push or shove another resident
	0.74

(0.06)
	0.61

(0.69)
	0.23
	0.34
	
	0.55
	0.63

(0.74)
	0.25
	0.29
	0.54
	0.71

(0.07)
	
	0.34

(0.14)
	0.74
(0.07)
	
	0.28
(0.14)

	Throw things at another resident
	0.82

(0.05)
	0.79

(0.64)
	
	
	0.59
	0.99
	0.70

(0.72)
	0.38
	0.21
	0.67
	0.92

(0.06)
	-0.20

(0.22)
	
	0.89
(0.06)
	
	

	Threaten another resident with a cane, fist or other object
	0.81

(0.05)
	0.74

(0.78)
	0.25
	
	0.25
	0.70
	0.70

(0.71)
	0.42
	
	0.70
	0.85

(0.07)
	0.02

(0.16)
	
	0.88
(0.06)
	
	

	Other physical behavior like kicking, biting, scratching or spitting at another resident
	0.80

(0.06)
	0.63

(0.40)
	
	0.77
	
	1.00
	0.72

(0.54)
	
	0.66
	0.96
	0.61

(0.08)
	
	0.74

(0.11)
	0.63
(0.08)
	
	0.74

(0.13)

	Going into another resident’s room  without asking/ taking/touching/ damaging/breaking other residents ‘personal’ things
	0.51

(0.06)
	0.50

(0.71)
	
	
	0.27
	0.35
	0.47

(0.74)
	0.21
	
	0.30
	0.59

(0.08)
	-0.23

(0.18)
	
	0.55
(0.07)
	
	

	Eigenvalues 
	
	5.2
	1.2
	1.4
	0.6
	
	4.9
	1.8
	1.1
	
	
	
	
	
	
	

	Correlation of scores with factors
	
	0.88
	0.78
	0.93
	
	
	0.85
	0.77
	0.79
	
	
	
	
	
	
	


Legend: G – general factor, F1, F2, F2, F3 – group factors, h2 – communality; (uniqueness u2 = 1- communality)

* Geomin (oblique) rotation ** Schmid-Leiman PC=principal components
 Table 2. Reliability, dimensionality and model fit statistics obtained from R as the three factor Schmid-Leiman solution, MPLUS one factor solution and bi-factor solutions: 
	Statistic
	Schmid-Leiman

(3 Group Factors)
	Schmid-Leiman

(2 Group Factors)
	MPLUS
1 Factor
	MPLUS
Bi-factor (General and 2 Group Factors)

	Reliability (alpha coefficient for general factor)
	0.94
	0.94
	N/A
	N/A

	Omega Hierarchical
	0.74
	N/A
	N/A
	N/A

	Omega Total
	0.96
	0.96
	N/A
	N/A

	ECV
	0.64
	0.64
	0.63
	0.77

	RMSEA
	0.04
	0.05
	0.03
	0.01


* Based on marginal reliability for response pattern scores 

Table 3. IRT item parameters and standard error estimates (IRTPRO)

	Item Description
	Base Rate

(% Positive)
	a
	s.e. of a
	b1
	s.e. of b1

	Use bad words toward another resident
	7.7
	4.16
	0.50
	1.57
	0.06

	Scream at another resident
	9.3
	4.95
	0.68
	1.43
	0.05

	Try to scare, frighten or threaten (another resident) with words
	1.9
	3.63
	0.58
	2.29
	0.12

	Boss around/ tell another resident what to do
	4.5
	2.65
	0.30
	2.06
	0.11

	Hit another resident
	2.0
	2.60
	0.38
	2.48
	0.16

	Grab or yank another resident
	1.3
	2.24
	0.39
	2.88
	0.26

	Push or shove another resident
	1.5
	2.32
	0.38
	2.76
	0.22

	Throw things at another resident
	1.0
	3.52
	0.69
	2.58
	0.17

	Threaten another resident with a cane, fist or other object
	0.8
	3.78
	0.84
	2.63
	0.19

	Other physical behavior like kicking, biting, scratching or spitting at another resident
	1.0
	2.34
	0.44
	2.92
	0.27

	Going into another resident’s room  without asking or taking/touching/ damaging or breaking other residents ‘personal’ things
	3.6
	1.18
	0.19
	3.30
	0.39


Figure 1: R-REM item information functions (IRTPRO)
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Supplemental Figure 3: R-REM scale information function (IRTPRO)
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Supplemental Table 3. Classical test reliability analysis using Cronbach’s alpha  (SPSS)

	Item Description
	Mean

(Std. Dev.)
	Corrected  Item-Total Correlation
	Alpha if Item Deleted

	Use bad words toward another resident
	0.08

(0.27)
	0.59
	0.68

	Scream at another resident
	0.09

(0.29)
	0.61
	0.68

	Try to scare, frighten or threaten (another resident) with words
	0.02

(0.14)
	0.43
	0.71

	Boss around/ tell another resident what to do
	0.04

(0.21)
	0.44
	0.71

	Hit another resident
	0.02

(0.14)
	0.40
	0.72

	Grab or yank another resident
	0.01

(0.11)
	0.30
	0.73

	Push or shove another resident
	0.01

(0.12)
	0.34
	0.72

	Throw things at another resident
	0.01

(0.10)
	0.37
	0.72

	Threaten another resident with a cane, fist or other object
	0.01

(0.09)
	0.36
	0.73

	Other physical behavior like kicking, biting, scratching or spitting at another resident
	0.01

(0.10)
	0.31
	0.73

	Going to other residents’ rooms without asking  or touching, damaging or breaking other residents’ personal things  
	0.04

(0.19)
	0.59
	0.68

	Reliability:  Coefficient Alpha 

Unstandardized and (Standardized)
	0.74  (0.75)


Note:  Cronbach’s alpha for verbal abuse (first factor with five items: use bad words, scream, scare, boss and threat) was 0.71; for physical abuse (five items:  hit, grab, push, throw, and other physical) was 0.63.
Supplemental Table 4. R-REM staff interview item set: Reliability statistics at varying levels of the attribute (theta) estimate based on results of the IRT analysis (IRTPRO)

	Ability (Theta)
	Reliability

	-2.8
	0.50

	-2.4
	0.50

	-2.0
	0.50

	-1.6
	0.50

	-1.2
	0.51

	-0.8
	0.51

	-0.4
	0.51

	 0.0
	0.53

	 0.4
	0.60

	 0.8
	0.77

	 1.2
	0.91

	 1.6
	0.94

	 2.0
	0.93

	 2.4
	0.95

	 2.8
	0.94

	Overall (Average)
	0.67


Supplemental Table 5. Distributional characteristics of the R-REM summary score and IRT model attribute (theta)* estimate:

	Statistic
	Sum Score
	Theta (R-REM) Estimate

	N
	1812

	Mean
	0.35
	0.002

	St. Dev.
	0.99
	0.62

	Median
	0
	-0.26

	Minimum
	0
	-0.26

	Maximum
	9
	2.92

	Skewness (Std. Error)
	3.84 (0.06)
	2.27 (0.06)

	Kurtosis  (Std. Error)
	17.95 (0.12 )
	3.88 (0.12)

	Kolmogorov-Smirnov Test of Normality (significance)
	20.36 (<0.001)
	21.38 (<0.001)


* A higher score is indicative of more problem behavior1
Use bad words toward another resident





Scream at another resident





Try to scare, frighten or threaten (another resident) with words





Boss around/ tell another resident what to do





Hit another resident





Grab or yank another resident





Push or shove another resident





Throw things at another resident





Threaten another resident with a cane, fist or other object





Other physical behavior (kicking, biting, scratching, spitting at another resident)





Going into another resident’s room without asking/ taking/touching/ damaging/breaking things





G1





Gen





G2








