BPDSI cut off scores.

Because of extremely skewed distributions of the scores of the BPDSI subscales, and the high number of zero scores in the nonpatient sample, Jacobson & Truax’s c-criterion, which uses parametric calculations, might lead to invalid norms. On the other hand, nonparametric procedures may also yield unreliable estimates of the cutoff scores distinguishing nonpatients from BPD patients, because they rely on individual observations (which may fluctuate from one sample to the other) and not on a theoretical distribution. Therefore both Jacobson & Truax’s c-criterion and a number of nonparametric estimates of the cutoff scores were calculated. The latter were: (1) the cut-off score estimated by the ROC curve analysis (i.e., the empirical point that maximizes sensitivity and specificity between BPD and nonpatients); (2) the point halfway the upper 75 percentile of the nonpatient sample and the lower 25 percentile of the BPD sample; and identical points for the (3) 80/20; (4) 90/10; (5) 95/5; and 97.5/2.5 percentiles. Halfway points were calculated by linear interpolation. Table 1 gives an overview of these cut-off scores.

--- please insert table 1 here ---

The nonparametric estimates were averaged (see table 1) and can be compared to Jacobson and Truax’s c- and a-criterion (the a-criterion is 2 s.d.’s above the nonpatients mean) and the observed 97.5 percentile in the nonpatients.

Table 1. Various estimates of cut-off scores of the BPDSI subscales.

	subscale
	cJT
	ROC
	25%
	20%
	10%
	5%
	2.5%
	Mean*
	aJT
	97.5npt

	1 abandonment
	.42
	.64
	1.09
	1.00
	.79
	.64
	.78
	.82
	.47
	.88

	2 relationships
	.64
	.64
	.81
	.63
	.57
	.34
	.57
	.60
	.91
	1.15

	3 identity
	.27
	.78
	1.56
	1.40
	1.08
	.78
	.78
	1.06
	.25
	.63

	4 impulsivity
	.38
	.32
	.36
	.32
	.31
	.42
	.48
	.37
	.59
	.95

	5 parasuicide
	.03
	.12
	.08
	.04
	.00
	.00
	.04
	.05
	.06
	.09

	6 mood
	1.84
	2.20
	2.90
	2.60
	2.68
	2.10
	1.65
	2.35
	1.67
	2.13

	7 emptiness
	1.47
	2.13
	2.75
	2.50
	2.25
	2.06
	1.65
	2.22
	1.20
	1.82

	8 anger
	.94
	1.08
	1.06
	1.00
	.93
	.94
	1.00
	1.00
	1.42
	2.00

	9 dissociation
	.12
	.31
	.64
	.57
	.19
	.01
	.01
	.29
	.17
	.03


 * Average of the nonparametric cut-off criteria.

If scores were normally distributed, the Jacobson and Truax’s a-criterion would be the same as the 97.5 percentile of the observed distribution. From table 1 it is clear that this is not the case. 

As final cut-off points we sought for rounded figures so that use in clinical practice would not be too complicated. These figures should be near the averaged nonparametric estimates and very near, or within, the upper limits of the non-patient sample. Scores below these norms imply that there is no indication of BPD pathology and the behavior is within the normal scope.

Table 2 gives an overview of these norms and their sensitivity and specificity. As can be seen, sensitivity and specificity are high, and turned out to be very near the maximum value reached in the ROC analyses. Specificity was generally higher than sensitivity, which is acceptable given the fact that the goal of the norms is to detect recovery (and not a BPD diagnosis). Moreover, DSM-IV BPD diagnosis is polythetic, implying that not all BPD patients have to (strongly enough) meet the pertinent criterion. In other words, the polythetic character of the BPD diagnosis implies that some BPD patients score below the cutoff score. Somewhat lower sensitivity is therefore acceptable.

Table 2. Cut-off scores for the subscales and their specificity and sensitivity.

	subscale
	Cut-off score
	specificity
	sensitivity
	

	1 abandonment
	1
	.974
	.852
	

	2 relationships
	1
	.987
	.935
	

	3 identity
	1
	1.000
	.972
	

	4 impulsivity
	.5
	.921
	.870
	

	5 parasuicide
	.1
	.987
	.787
	

	6 mood
	2
	.987
	.963
	

	7 emptiness
	2
	.987
	.972
	

	8 anger
	1
	.895
	.861
	

	9 dissociation
	.3
	.987
	.917
	


Next, we calculated on the basis of these cut-off scores whether a BPD diagnosis was met or not (i.e., if 5 or more scores were higher than the norms, BPD was inferred). All but one BPD patients were correctly identified (sensitivity = .991). Specificity was perfect with respect to non-patients (1.000); satisfactory with respect to axis-1 patients (.889); and moderate with respect to Cluster-C PDs (.667). The one BPD patient was also an anomaly as to the total score of the BPDSI (9.85, well below the cut-off score of 15, Giesen-Bloo et al., 2005a) and as to the score on the BPD checklist (76, also below the BPD cut-off score of 85 (**check), Giesen-Bloo et al., 2005b).

BPDSI norms

For the BPDSI total score, norms for BPD patients were derived as follows. First, the distribution of the scores of the 108 BPD patients was checked. As the distribution was quite normal, it was decided to base norms on the theoretical distribution: a normal distribution with mean 32.5 and sd 8.8. Table 3 presents the decile scores, as well as the extreme 5% scores. Scores were rounded off to facilitate clinical use.


The subscales were not normally distributed. Norms were derived from the observed distribution (after smoothing if the distribution was jagged (decile scores estimated as the average of the means of the two adjacent deciles)). Figure 1 gives an example: the smoothing of the dissociation subscale. All subscales had similar trace lines (curve that describes the relationship of raw scores with percentiles (proportion of the sample scoring below the score). Curve estimation demonstrated that logistic curves were excellent estimates of the trace lines, all R > .95, p < .0001. As an example, figure 2 illustrates the logistic curve estimate of the BPDSI dissociation subscale.

Table 3. BPDSI norms for subscales and total score.

________________________________________________________________________

Percentile
total
1.
2.
3.
4.
5.
6.
7.
8.
9.

________________________________________________________________________

05
18
0.9
0.2
1.25
0.1
0
2.4
2.6
0.2
0.05

10
21
1.3
0.7
2.2
0.35
0
4.0
3.5
0.7
0.4

20
25
1.9
1.2
2.8
0.65
0.2
5.2
4.9
1.3
1.0

30
28
2.3
1.6
3.4
0.9
0.4
6.1
5.7
1.8
1.5

40
30
2.7
1.9
4.1
1.2
0.6
6.8
6.3
2.3
1.9

50
32.5
3.2
2.2
4.8
1.5
0.8
7.4
6.8
2.7
2.3

60
35
3.9
2.5
5.6
1.8
1.1
7.9
7.3
3.2
2.8

70
37
4.5
2.9
6.4
2.1
1.5
8.4
7.8
3.8
3.4

80
40
5.2
3.6
7.1
2.5
2.0
9.0
8.25
4.6
4.1

90
44
6.2
4.3
7.8
2.9
2.7
9.6
9.0
5.8
5

95
47
6.8
4.6
8.1
3.7
3.4
10.0
9.5
6.7
6.1

Raw scores and deciles cannot be interpreted without an estimate of size of the measurement error. Measurement error of an individual’s score can be estimated by 

SDE = SD * (1-Rxx),

with SDE = standard error of measurement, SD = standard deviation of the sample, and Rxx = reliability of the test (Nunnally, 1978). With Cronbach’s alpha as estimate of the reliability of the test, table 4 presents standard error of measurement for the subscales and the total score. Note that for a 95% reliability interval the point estimate should be t’ = Rxxx, with x = raw score as deviate from the sample’s mean, and Rxx  = reliability of the test. For the point estimate proper, the sample’s mean should be added to the t’, after which the 95% interval can be computed. 

Table 4. Reliability and standard error of measurement for individual BPDSI total and subscale scores.

___________________________________________________________

scale


Cronbach alpha
SDE
range of 95% CI

___________________________________________________________

1. Abandonment
.79


0.80
-1.60, 1.60

2. Relationships
.70


0.71
-1.42, 1.42

3. Identity

.89


0.71
-1.42, 1.42

4. Impulsivity

.67


0.61
-1.22, 1.22

5. Parasuicide

.81


0.51
-1.02, 1.02

6. Mood

.93


0.60
-1.20, 1.20

7. Emptiness

.86


0.74
-1.48, 1.48

8. Anger

.80


0.84
-1.68, 1.68

9. Dissociation

.80


0.81
-1.62, 1.62

Total BPDSI

.96


1.76
-3.52, 3.52

____________________________________________________________

When the standard errors of measurement are compared to the range of the deciles, it becomes clear that in practice the BPDSI total decile score has a 95% confidence interval of +/- 1 to 2 deciles. For the subscales this can be considerably more, ranging from +/- 2 to +/- 5 deciles. Especially subscale scores of individual patients should therefore be interpreted with caution.
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Figure 1. Percentiles as function of BPDSI subscale 9 (dissociation) scores before and after smoothing. Note that this so-called trace-line follows approximately the normal-ogive and the logistic curve (cf. Nunnally, 1987).
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Figure **. Logistic curve fit on the BPDSI dissociation subscale (subscale 9). Note the good fit (multiple R = .98, p < .0001). Logistic curve is a good approximation of the normal ogive (Nunnally, 1987).
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