Appendis 1 Explanations of Statistical Terms

Term: Bartlett Test of Sphericity
Purpose: Specifically, this calculation provides the probability that the correlation matrix has significant correlations among at least some variables in a dataset—a prerequisite for factor analysis. Under certain conditions with redundancy between variables, one can create linear combinations that can be summarized within “factors” (homogeneous, distinct groupings). The Bartlett Test of Sphericity measures whether variables are independent; if yes, the data can be used in factor analysis.
Standard: The P-value of Bartlett Test of Sphericity <0.05 was considered acceptable in this study. 

Term: Chi-square statistic (also written as χ2) as used in confirmatory factor analysis (CFA)
Purpose: When used for CFA, the χ2-value tests whether the model’s “covariance matrix” (the calculated covariance between each pair of variables in the model) represents the overall covariance. This calculation helps determine whether the model adequately represents the data.
Standard: We considered χ2-value <5 as acceptable in this study. Note that when calculating χ2 for CFA, a P-value >0.05 is considered “significant” suggesting the proposed model represents the data; this standard, however, is affected by sample size. With samples sizes >200 (e.g., as in our study: we sampled 3504 and 803 in our two CFAs), the P-value will nearly always be >0.05 which undermines the utility of using χ2 for CFA. The recommended statistical approach is to use “normed” χ2 wherein P<0.05 is acceptable.

Term: Cohen’s d
Purpose: This calculation is a common way to measure effect size. Cohen’s d is a standardized index of the strength of association between variables. Cohen’s d is defined as the difference between two groups’ means, divided by their pooled within-group standard deviation; this result, produces a metric expressed in standard deviation units. Effect size indices such as Cohen’s d enable researchers to combine and compare results across studies, as is done in meta-analysis. 
Standard: One’s interpretation of effect size is not universal, and depends on domain-specific factors. Very general guidelines for Cohen’s d suggest effect sizes as “small” (when d = approximately 0.2), “medium” (when d = approximately 0.5) and “large” (when d = approximately 0.8 or greater).

Term: Comparative fit index (CFI)
Purpose: This is one of several calculations to determine “model fit.” Model fit is an overall determination of the degree to which the data confirm the proposed model (in our study, the model is shown in Figure 2). CFI calculations estimate the proportion of sample data the proposed model explains. CFI measurements adjust for sample size issues that exist when calculating model fit by the chi-squared test.
Standard: CFI values range from 0 to 1; values above 0.90 are generally considered acceptable, to be used in the context of other results and not as a single strict cut off.

Term: Corrected item-total correlations (CITC) 
Purpose: This calculation is used to define the association of one item with the total score of all other items. It refers to the correlation between the item score and the scale score minus the contribution of that item to the score.
Standard: A CITC greater than 0.5 was considered acceptable in this study.

Term: Cronbach’s Alpha
Purpose: This calculation, a description of the internal consistency of a scale, is one kind of reliability coefficient. It measures the degree to which items in a group are related to one another and how consistently the items measure the same characteristic. Alpha is a joint function of the average correlation among the items and the number of items being considered.
Standard: We considered Cronbach’s Alpha values larger than 0.7 to be acceptable in this study.

Term: Cronbach’s Alpha if Item Deleted (CAID) 
Purpose: This calculation represents the scale's Cronbach's Alpha reliability coefficient—a measure of internal consistency--if the individual item were to be removed from the scale. It is typically employed as a way to identify items that do not contribute to a scale’s overall reliability as much as other items do.
Standard: We deleted items with a CAID higher than the full scale of Cronbach’s Alpha, (indicating that removing that item, therefore, increases the measure of internal consistency). 

Term: Eigenvalue 
Purpose: Eigenvalues are relevant to various methods of reducing a larger number of variables to a smaller set of homogeneous and distinct groupings (factors), based on the patterns of association among the variables. The eigenvalue measures how much of the common variance of the observed variables a factor explains. Any factor with an eigenvalue ≥1 illustrates more variance than a single observed variable. Researchers often use the eigenvalue as a way to identify the “stronger” factors that have been extracted by the algorithm.
Standard: We used a standard for eigenvalue > 1, and each factor needed to contain at least three items. 

Term: Factor loading 
Purpose: Values for factor “loading” convey how much variance an individual item contributes to that factor’s overall variance. Stated another way, factor loading represents each items' correlation with its respective factor. Factor loadings are used to make decisions about which variables “belong” to which factors.
Standard: The values of >0.3 are used as a modestly high benchmark for loading, and values >0.5 indicate moderately high loading. We used ≥ 0.45 as a standard in this study.

Term: Interfactor correlation
Purpose: This calculation measures the statistical association or relationship between a pair of scale factors. Correlations that are too high suggest redundancy or a wrong selection of the factors.
Standard: We considered a cut-off point of 0.85, above which would be too high.

Term: Kaiser–Meyer–Olkin (KMO) test 
Purpose: This calculation measures sampling adequacy for each variable in the model and the complete model, in essence to determine whether factor analysis of the data is appropriate to commence.
Standard: KMO values range from 0 to 1. KMO values closer to 1 suggest data are more suited to factor analysis. Generally, values over 0.8 are considered well suited for factor analysis, 0.6-0.79 passable, under 0.6 poor, and under 0.5 not suitable for factor analysis.

Terms: Pearson correlation coefficient 
Purpose: The Pearson correlation is an indicator of effect size. It measures the strength and direction of the relationship or (association) between two ordered variables, commonly two continuous variables although one or both can be dichotomous. The statistical significance of the Pearson correlation is calculated by reference to the “t-distribution” which takes into account the sample correlation coefficient and number of measured cases.
Standard: Results range from -1 to 1. Positive results indicated positive correlation and negative results indicate negative correlation as follows: “small” positive correlations range from 0.1 to 0.3; “medium” correlations 0.3 to 0.5; “large” correlations 0.5 to 1.0; “small” negative correlations range from -0.1 to -0.3; “medium” correlations -0.3 to -0.5; “large” correlations -0.5 to -1.0.

Terms: Principal component factor extraction with a varimax rotation
Purpose: Principal component analysis is a statistical approach to increase the interpretability of large, complex (multidimensional) data sets. This technique is used to reduce the dimensionality and allow data to be displayed in a coordinate system. As part of exploratory factory analysis (EFA), the statistical technique of varimax rotation helps determine the association of variables and factors.
Standard: Ideally this process reveals each variable assigns to no more than a single factor.  

Term: Standardized root mean square error of approximation (RMSEA) 
Purpose: This is one of several calculations to determine “model fit.” Model fit is an overall determination of the degree to which the data confirm the proposed model (in our study, the model is shown in Figure 2). RMSEA calculations take into account degrees of freedom in the covariance matrices. RMSEA results represent standardized differences between proposed model and predicted models. 
Standard: RMSEA values <0.08 are considered an acceptable fit of the data to the proposed model.

Term: Standardized root mean square residual (SRMR)
Purpose: This is one of several calculations to determine “model fit.” Model fit is an overall determination of the degree to which the data confirm the proposed model (in our study, the model is shown in Figure 2). The SRMR takes into account the standardized differences between proposed model and predicted models. The SRMR predictions of goodness of fit may be less affected by sample size.
Standard: SRMR values <0.08 are considered an acceptable fit of the data to the proposed model.


Term: Tucker-Lewis Index (TLI) 
Purpose: This is one of several calculations to determine “model fit.” Model fit is an overall determination of the degree to which the data confirm the proposed model (in our study, the model is shown in Figure 2). For example, TLI of 0.95 would suggests that the proposed model would increase fit by 95% compared to a theoretical model positing no relationships among any items.
Standard: TLI values of >0.80 are usually considered acceptable. 
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