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Supplemental Materials
Supplemental methods
For these binary response data, a 2-parameter logistic (2-PL) IRT model is appropriate: 
				          			(1)
The dependent variable is the dichotomous response (yes/no), the independent variables are the person’s trait level, theta (θ) and item difficulty (. The independent variables combine accumulatively and the item’s difficulty is subtracted from θ. That is, the ratio of the probability of success for a person on an item to the probability of failure, where a logistic function provides the probability that endorsing any item ( is independent from the outcome of any other item, controlling for person parameters (θ), and item parameters. The 2-PL model includes two parameters to represent the item properties (difficulty and discrimination) in the exponential form of the logistic model. Previous research showed that a 2-PL IRT model was appropriate for Eysenck scales (1).
For each item, an item response function (IRF) may be calculated which calibrates the responses of an individual against each item. A calibrated standardised score for trait severity θ is returned and may be plotted as item characteristic curves (ICC) along a standardised scale with a mean of 0 (see Fig 1). From the ICC two parameters may be estimated. The first is the value of θ at which the likelihood of item endorsement is 0.5, interpreted as ‘expressed trait severity’. The second is the slope of the curve from the point at which the likelihood of item endorsement is 0.5, interpreted as ‘expressed item discrimination’ i.e., the ability to discriminate between greater and lesser severity scores. The IRF may also be expressed as an item information curve (IIF) which displays the relationship between severity and discrimination (see Fig 1). The apex of the curve for any IIC indicates the value of θ at which there is maximum discrimination. Statistical assumptions underlying the IRT principles of scalability, unidimensionality and item independence are examined.
Supplementary Results
Statistical assumptions of the IRT analysis for the 12-item scale 
Item independence. A correlation analysis assessed initial item independence and all items were significantly correlated (p < .0001) but the majority of values were lower than 0.50, suggesting basic local item independence. A residual coefficient matrix, requested after estimation of a single-factor model showed that no residuals were too highly correlated, R < 0.20 (2), suggesting basic item independence.
Monotonicity. A Mokken analysis produced a Loevinger H coefficient (3) which measures the scalable quality of items, expressed as a probability measure, independent of a respondent’s θ. These coefficients ranged between 0.35 and 0.47, suggesting a weak (H = 0.3-0.4) to moderate (H = 0.4-0.5) monotonicity, no items reached strong scalability (H ≥ 0.5)  (3).
Statistical assumptions of the IRT analysis for the 7-item scale 
Statistical assumptions were computed on the revised scale of 7 items and importantly a Mokken analysis suggests improved scalability (monotonicity) compared to the full 12-item scale with three items reaching values ≥ 0.50. Acceptable metrics for unidimensionality and item independence were achieved for this revised scale. A single-factor CFA model showed that the 7-item scale did not fulfill strict criteria for unidimensionality: Chi2 = 153492.42, p <  0.0001, RMSEA = 0.17, CFI = 0.79, TLI = 0.68. 
Statistical assumptions of the IRT analysis for the 3-item scale 
A Mokken analysis suggests that scalability is strong (H ≥ 0.50) across all items. A single-factor CFA model showed that the 3-item scale was unidimensional: Chi2 = 0, p = 1, RMSEA = 0, CFI = 1, TLI = 1. In a semi-partial correlation analysis controlling for θ, item R2 ranged between 0.09 and 0.13, suggesting basic local independence and unidimensionality. 
Reliability of the scales 
Reliability of the 12-item scale. In IRT, reliability may be calculated at multiple point values of θ along the continuum rather than a single reliability score as in CTT. Reliability is defined at different points of θ with the mean of θ fixed at 0 and the variance at 1, facilitating identification of the model and reliability for all points along the θ continuum, distinguishing respondents according to specific values of θ (4). For the 12-item scale, there is reliable information to differentiate respondents who possess no or just above an average amount of trait information (θ =0; 0.87 and θ =1; 0.88), considered very good for reliability However, reliability then decreases (θ =2; 0.76 and θ =-1; 0.71) suggesting that the highest reliability of measuring the neurotic trait is at normal or a minimal amount of neuroticism, θ =0 or 1. Thereafter, reliability reduces so that the extreme end of the continuum, θ =3; 4; -2; -3; -4, is no longer reliably measured (S1 Table). 
Reliability of the revised scales. Reliability across the revised 7-item scale is marginally improved compared to the entire scale suggesting redundancy of the removed items (Table S1). Reliability across the revised 3-item is only good at θ = 0 suggesting this scale is only reliable to measure those with an average trait (Table S1).


Supplementary Tables
Table S1
Reliability for values of θ from the 2-PL IRT model fit for the 12-item, 7-item and 3-item scales
	θ
	12-item scale
	7-item scale
	3-item scale

	
	TIF
	TIF SE
	Reliability
	TIF
	TIF SE
	Reliability
	TIF
	TIF SE
	Reliability

	-4
	1.02
	0.99
	0.02
	1.01
	1.00
	0.01
	1.00
	1.00
	0.00

	-3
	1.10
	0.95
	0.09
	1.04
	0.98
	0.04
	1.00
	1.00
	0.00

	-2
	1.52
	0.81
	0.34
	1.24
	0.90
	0.19
	1.03
	0.98
	0.03

	-1
	3.43
	0.54
	0.71
	2.36
	0.65
	0.58
	1.59
	0.79
	0.37

	0
	7.96
	0.35
	0.87
	6.22
	0.40
	0.84
	6.96
	0.38
	0.86

	1
	8.04
	0.35
	0.88
	5.82
	0.41
	0.83
	3.34
	0.55
	0.70

	2
	4.11
	0.49
	0.76
	2.84
	0.59
	0.65
	1.15
	0.93
	0.13

	3
	1.77
	0.75
	0.44
	1.37
	0.85
	0.27
	1.01
	1.00
	0.01

	4
	1.16
	0.93
	0.14
	1.06
	0.97
	0.06
	1.00
	1.00
	0.00


Note: TIF = Test Information Function; SE = standard error.

Supplementary Figures 
Figure S1
Item Characteristic Curves and Item Information Functions for the reduced 7-item Eysenck Personality Questionnaire-Revised Neuroticism scale
[image: ] 
Figure S2
Item Characteristic Curves and Item Information Functions for the reduced 3-item Eysenck Personality Questionnaire-Revised Neuroticism scale
[image: ]
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