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Technical Report: How to Calculate the Intraclass Q-Correlation to Assess Similarity to the Lynam and Widiger (2001) Personality Disorder Prototypes

Donald R. Lynam

University of Kentucky

How to calculate similarity to the FFM PD prototypes.

In Table 1 are the consensus FFM descriptions (or prototypes) of the 10 DSM-IV prototypes generated by Lynam and Widiger (2001). These descriptions were obtained by asking experts to rate “the prototypic case” or a given personality disorder on the 30 facets of the Five Factor Model (Costa & McCrae, 1992), and then averaging the ratings obtained for each facet. Ratings were made on a 1 to 5 scale. For example, the 10 experts on paranoid personality disorder rated the prototypic case as 3.6 on the facet of anxiousness. Individual NEO-PI-R profiles can be matched to these prototypes to yield a similarity index such that the higher the index, the more closely an individual approximates that prototype. This similarity index discussed in the next several pages takes into account both similarity in shape and magnitude, and can be described as an intraclass Q-correlation. It is a Q-correlation in that facets serves as cases and individuals serve as variables. It is an intraclass correlation in that it takes into account both shape and magnitude. In reality, it is simply a double-entry correlation in which the 30 facets serve as cases and the variables are the prototype and any given individual’s profile. The similarity index ranges from -1 to 1 with higher scores indicating greater resemblance to the prototype. Once obtained, the index can be used as a measure of a given personality disorder (for an example see Miller, Lynam, Widiger, & Leukefeld, 2001). The next several pages explain how this index is calculated. 

First, the prototype and the individual’s scores must be on the same metric. Currently, any facet in the prototype ranges from 1 to 5 which is the range for any individual item on the NEO-PI-R. Thus, the easiest way to get individual scores on the same metric as the prototype is to work with the raw NEO-PI-R data and to use the average of the items going into a facet as the score on that facet. This is easily accomplished with the “mean” function in SPSS:

Compute anxiousness = mean.X(item1, item31, item61, item91, item121, item151, item181, item211).,
where X denotes the minimum number of items required to compute the mean. If I indicate that 7 items are necessary, anyone with 7 or more valid pieces of data will have an anxiousness score that represents the mean of the valid items. 

Once the prototype and facets scores are on the same metric, the index can be calculated. Heuristically, the index is the correlation between the following (variables(:
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Where “ProtXX” indicates the score from the prototype on facet XX (e.g., N1, E5, A4) and “Resp1XX” indicates the score from respondent 1 on facet XX. One could transpose the data matrix and compute these scores individually, but that is not necessary. The intraclass Q-correlation can be computed using SPSS syntax and a computational formula for the correlation:
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This formula simplifies greatly given the double-entry nature of the correlation. For example, the two elements of the denominator are identical as are the sum of X and sum of Y. Through a few compute statements, each of these elements is easily generated.

For any given PD, the following generic compute statements can be used, but must be tailored for each PD.

Compute sumX= N1 + N2 + N3 + N4 + N5 + N6 + E1 + E2 + E3 + E4 + E5 + E6 +O1 + O2 + O3 + O4 + O5 + O6 + A1 + A2 + A3 + A4 + A5 + A6 + C1 + C2 + C3 + C4 + C5 + C6 + sumPD.
Where sumPD refers to the sum of the facets in each PD prototype. This is constant and the values for each PD are as follows:

Paranoid
80.00


Schizoid
73.30

Schizotypal
82.67

Antisocial
75.99

Borderline
92.99

Histrionic
97.29

Narcissistic
81.35

Avoidant
87.72

Dependent
95.98

Obs-Comp
89.63

Psychopathy
74.81

Compute crossprod= 2 * (N1*ProtN1 + N2*ProtN2 + N3*ProtN3 + N4*ProtN4 + N5*ProtN5 + N6*ProtN6 + E1*ProtE1 + E2*ProtE2 + E3*ProtE3 + E4*ProtE4 + E5*ProtE5 + E6*ProtE6 + O1*ProtO1 + O2*ProtO2 + O3*ProtO3 + O4*ProtO4 + O5*ProtO5 + O6*ProtO6 + A1*ProtA1 + A2*ProtA2 + A3*ProtA3 + A4*ProtA4 + A5*ProtA5 + A6*ProtA6 + C1*ProtC1 + C2*ProtC2 + C3*ProtC3 + C4*ProtC4 + C5*ProtC5 + C6*ProtC6).
Where N1, N2, N3 through C5 and C6 index a given individual’s facet score and ProtN1 through ProtC6 refer to the facet scores for a given prototype which are available from Table 1. To compute this element of the correlation, one must substitute in the actual values of the facets for the relevant PD. 

Compute sumX2=N1**2 + N2**2 + N3**2 + N4**2 + N5**2 + N6**2 + E1**2 + E2**2 + E3**2 + E4**2 + E5**2 + E6**2 + O1**2 + O2**2 + O3**2 + O4**2 + O5**2 + O6**2 + A1**2 + A2**2 + A3**2 + A4**2 + A5**2 + A6**2 + C1**2 + C2**2 + C3**2 + C4**2 + C5**2 + C6**2 + sumPDsquared.
Where sumPDsquared refers to the sum of the squared facets in each PD prototype. This is a constant and the values for each PD are as follows:

Paranoid
233.46


Schizoid
195.69

Schizotypal
244.15

Antisocial
225.22

Borderline
307.03

Histrionic
340.50

Narcissistic
251.79

Avoidant
284.60

Dependent
326.87

Obs-Comp
298.31

Psychopathy
230.38
The above elements are then combined into a final formula that will yield the similarity index.

Compute IQCPD=(60*crossprod - sumx**2)/(60*sumx2 - sumx**2).
This final score can range from -1 to 1 where higher numbers indicate greater resemblance to the prototype. It can be used in analyses as index of the given PD.
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Table 1

Five Factor Model Ratings for each Personality Disorder
Domains & Facets 
Paranoid 
Schizoid
Schizotypal
Antisocial
Borderline
Histrionic
Narcissistic
Avoidant
Dependent
Compulsive   


Neuroticism

3.45 (.53)
2.77 (.32)
3.64 (0.21)
2.80 (.36)
4.12 (.35)
3.30 (.62)
2.74 (.54)
3.72 (.39)
3.53 (.40)
3.02 (.56)

   Anxiousness

3.60 (0.70)
2.23 (0.83)
4.25 (0.62)
1.82 (0.85)
4.04 (0.81)
3.42 (1.07)
2.33 (0.78)
4.76 (0.54)
4.32 (0.48)
4.00 (0.71)

   Angry Hostility
4.00 (1.25)
2.54 (0.78)  
3.08 (0.51)
4.14 (0.77)
4.75 (0.44)
3.42 (1.07)
4.08 (0.51)
2.81 (1.03)
2.42 (0.84)
3.00 (0.94)

   Depressiveness
3.30 (0.82)
3.15 (0.69)
3.58 (0.67)
2.45 (0.67)
4.17 (0.56)
2.68 (1.00)
2.42 (0.90)
3.95 (0.80)
3.63 (0.68)
3.18 (0.81)

   Self-Consciousness
3.30 (0.82)
3.31 (0.75)
4.00 (0.85)
1.36 (0.90)
3.17 (0.82)
2.00 (1.11)
1.50 (0.52)
4.67 (0.91) 
4.16 (0.37)
3.29 (0.69)

   Impulsiveness
2.90 (1.10)
2.08 (0.64)
3.17 (0.58)
4.73 (0.46)
4.79 (0.41)
4.32 (0.82)
3.17 (0.94)
1.62 (0.50)
2.32 (1.06)
1.53 (1.07)

   Vulnerability
3.60 (0.84)
3.31 (0.63)
3.75 (0.62)
2.27 (1.08)
4.17 (0.70)
3.95 (0.71)
2.92 (1.44)
4.52 (0.51)
4.32 (1.29)
3.12 (0.86)

Extraversion

2.20 (.48)
1.34 (.26)
1.94 (.58)
3.53 (.48)
3.18 (.39)
4.21 (.50)
3.51 (.49)
1.63 (.38)
2.58 (.47)
2.43 (.41)

   Warmth

1.30 (0.48)
1.08 (0.28)
1.58 (0.79)
2.14 (1.04)
3.21 (0.78)
3.89 (1.05)
1.42 (0.90)
2.33 (0.97)
3.84 (0.76)
2.06 (0.56)

   Gregariousness
1.70 (0.82)
1.00 (0.00)
1.58 (0.67)
3.32 (1.04)
2.92 (0.58)
4.74 (0.56)
3.83 (0.94)
1.29 (0.56)
3.26 (0.73)
2.18 (0.64)

   Assertiveness
2.90 (0.57)
1.54 (0.66)
2.17 (0.58)
4.23 (0.61)
3.17 (0.64)
3.84 (0.83)
4.67 (0.65)
1.19 (0.51)
1.32 (0.48)
3.00 (0.71)

   Activity

2.90 (0.57)
1.92 (0.49)
2.25 (0.75)
4.00 (0.76)
3.29 (0.62)
4.16 (0.76)
3.67 (0.89)
2.05 (0.80)
2.26 (0.81)
3.35 (0.79)

   Excitement-Seeking
2.20 (1.14)
1.38 (0.51)
2.17 (0.83)
4.64 (0.49)
3.88 (0.74)
4.47 (0.51)
4.17 (0.83)
1.24 (0.54)
2.26 (0.93)
1.59 (0.62)

   Positive Emotions
2.20 (0.79)
1.23 (0.51)
1.92 (1.00)
2.86 (0.77)
2.63 (0.88)
4.16 (0.69)
3.33 (1.07)
1.67 (0.58)
2.53 (0.61)
2.41 (0.71)

Openness

2.48 (.72)
2.44 (.39)
3.06 (.84)
2.93 (.54)
3.39 (.49)
3.85 (.55)
3.18 (.60)
2.90 (.43)
2.94 (.36)
1.92 (.52)

   Fantasy

2.90 (0.99)
3.23 (1.17)
3.83 (1.40)
2.82 (1.01)
3.29 (0.86)
4.37 (0.96)
3.75 (1.29)
3.14 (0.57)
3.05 (0.78)
2.06 (1.14)

   Aesthetics

2.20 (1.03)
2.77 (0.60)
3.17 (1.11)
2.36 (0.79)
2.96 (0.55)
3.53 (0.84)
3.25 (0.75)
3.05 (0.22)
2.89 (0.66)
2.59 (0.71)

   Feelings

2.40 (1.26)
1.31 (0.48)
2.17 (1.34)
2.27 (0.94)
4.00 (1.18)
4.16 (0.90)
1.92 (0.90)
3.43 (1.25)
3.74 (0.65)
1.82 (0.53)

   Actions

2.00 (1.15)
1.62 (0.51)
2.42 (1.08)
4.23 (0.75)
4.00 (0.93)
4.21 (0.54)
4.08 (0.67)
2.00 (1.22)
2.21 (0.79)
1.53 (0.80)

   Ideas

3.50 (0.97)
3.38 (1.12)
4.33 (1.37)
2.91 (0.75)
3.21 (0.72)
3.11 (0.96)
2.92 (0.79)
3.19 (0.98)
2.84 (0.60)
1.76 (1.03)

   Values

1.90 (0.88)
2.31 (0.63)
2.42 (1.08)
3.00 (1.11)
2.88 (0.90)
3.63 (0.68)
2.67 (1.07)
2.57 (0.81)
2.89 (0.81)
1.76 (0.97)

Agreeableness
1.75 (.42)
2.71 (.44)
2.74 (.54)
1.50 (.58)
2.40 (.42)
2.74 (.51)
1.40 (.24)
3.22 (.62)
4.03 (.64)
2.99 (.40)

   Trust

1.00 (0.00)
2.38 (0.77)
2.08 (1.08)
1.45 (0.60)
2.21 (0.93)
4.00 (0.88)
1.42 (0.51)
2.24 (1.18)
4.26 (0.87)
2.65 (0.61)

   Straightforwardness
2.00 (0.82)
2.77 (0.66)
3.00 (0.85)
1.41 (0.96)
2.08 (0.72)
2.32 (0.95)
1.83 (1.11)
2.90 (0.89)
3.11 (1.05)
3.47 (0.80)

   Altruism

1.90 (0.74)
2.38 (0.65)
2.75 (1.06)
1.41 (0.59)
2.46 (0.72)
2.21 (1.03)
1.00 (0.00)
2.90 (0.83)
3.95 (1.08)
2.76 (0.83)

   Compliance

1.40 (0.52)
3.00 (1.08)
2.50 (0.67)
1.77 (1.07)
2.00 (0.59)
2.53 (0.84)
1.58 (0.67)
3.52 (0.98)
4.68 (0.58)
3.18 (0.88)

   Modesty

2.40 (0.70)
3.31 (0.85)
3.08 (0.29)
1.68 (0.94)
2.83 (0.56)
2.32 (1.16)
1.08 (0.29)
4.33 (0.73)
4.26 (0.73)
3.06 (0.56)

   Tender-Mindedness
1.80 (0.92)
2.38 (0.77)
3.00 (0.74)
1.27 (0.70)
2.79 (0.83)
3.05 (0.70)
1.50 (0.67)
3.43 (0.81)
3.89 (0.74)
2.82 (0.73)

Conscientiousness
3.45 (.39)
2.95 (.54)
2.40 (.34)
1.91 (.52)
2.35 (.68)
2.13 (.56)
2.81 (.36)
3.15 (.46)
2.93 (.53)
4.56 (.49)

   Competence

3.30 (0.48)
2.85 (0.81)
2.33 (0.65)
2.09 (0.68)
2.71 (0.86)
2.37 (0.76)
3.25 (0.87)
3.05 (0.92)  
2.58 (0.77)
4.53 (0.72)

   Order

3.70 (0.48)
3.08 (0.64)
2.00 (0.43)
2.41 (0.59)
2.38 (0.88)
2.10 (0.66)
2.92 (0.51)
3.43 (0.81)
2.89 (0.46)
4.76 (0.56)

   Dutifulness

3.40 (0.70)
3.00 (0.58)
2.50 (0.52)
1.41 (0.96)
2.29 (0.81)
2.10 (0.74)
2.42 (0.67)
3.29 (0.46)
3.79 (0.79)
4.76 (0.56)

   Achievement-Striving
3.00 (0.67)
2.38 (0.65)
2.25 (0.62)
2.09 (0.81)
2.50 (0.78)
2.68 (1.06)
3.92 (0.90)
2.67 (0.91)
2.47 (0.77)
4.29 (0.77)

   Self-Discipline
3.50 (0.71)
3.15 (0.90)
2.67 (0.78)
1.81 (0.73)
2.33 (0.92)
1.79 (0.71)
2.08 (0.79)
3.05 (0.67)
2.84 (0.69)
4.53 (0.62)

   Deliberation

3.80 (0.92)
3.23 (0.72)
2.67 (0.78)
1.64 (0.66)
1.88 (0.95)
1.74 (0.81)
2.25 (0.87)
3.43 (0.87)
3.00 (0.58)
4.59 (0.51)

Note: Standard deviations appear in parentheses. Characteristic items defined as less than or equal to 2 or greater than or equal to 4 appear underlined (low) or bolded (high).
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