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1. ROC curve analysis for establishment of PRIM-Depression cutoff score

To establish a cutoff score for the PRIM-Depression scale with 8-items for categorizing individuals with possible and probable depression, we conducted a Receiver Operating Characteristics (ROC) Curve analysis. We did so in a sample of military personnel deployed to Afghanistan as part of the International Security Assistance Force (ISAF) team 7 in 2009 (N=294). This cohort was selected for the ROC curve analysis since in addition to the PRIM questionnaire, they also responded to a range of validated questionnaires among them the Beck Depression Inventory [1]. For the ROC curve analysis, a BDI-score equaling moderate or severe depression (≥ 19) was set to indicate presence of depression, with PRIM-Depression total score being the test variable. While a clinical diagnostic interview would have been preferred to identify depression caseness, previous validations of the BDI indicates that the moderate and severe categories derived from BDI gives us a fairly accurate estimation of individuals who are likely to fulfill diagnostic criteria for depression [2]. 

The resulting ROC curve had an Area Under the Curve of 0.94 (95% CI: 0.89-0.98; see Figure 1), indicating high overall accuracy of PRIM-Depression compared to BDI. Sensitivity and specificity of varying cutoff scores can be seen in Table 1. When deciding a reasonable cutoff a general rule of thumb is that acceptable sensitivity is > 0.70 and acceptable specificity is ≥ 0.90 [3]. This means that cutoff scores of ≥ 6 and ≥ 7 both seems adequate. 

When evaluating positive predictive value (PPV) and negative predictive value (NPV), it is clear that while the number of false negatives (as reflected by NPV) is low for both scores, the number of false positives is relatively high, especially for the score-6 cutoff. Given that PPV and NPV vary with prevalence, and since the prevalence of depression as assessed with the BDI in this particular sample is low (6%), it is expected that PPV will be relatively low. Based on the ROC curve analyses, we suggest that a PRIM-Depression score of 6 is a relevant cutoff for depression screening, i.e. for identifying those, that might need further assessment or clinical attention. We term this category possible depression. Further, we suggest that a PRIM-Depression score of 7 is a relevant cutoff for estimating prevalence and likely depression in this sample. We term this category probable depression. When estimating prevalence with the cutoff scores for probable depression, we find a prevalence of 7.8%, which as expected based on the low PPV is slightly higher than when estimated with the BDI.
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Figure 1. ROC curve of the PRIM-Depression measured against moderate or severe depression as indicated by the BDI

In order to obtain a prevalence-independent measure we also calculated the likelihood ratios, (positive likelihood ratio (LR+), which is the ratio between the positive test probability in a person with depression and in a person without depression; and negative likelihood ratio (LR−), which is the ratio between the negative test probability in a person without depression and in a person with depression [4]. Generally, LR+ greater than 10 and LR- smaller than 0.1 is regarded as being adequate in identifying conclusive changes from the pre- to the post­test probability [5]. The results from the LR+ and LR- (Table 1) confirms that depression score 6 and 7 are reasonable cutoffs also in cohorts with other prevalence of depression: the likelihood of a positive test result is 10.38 and 18 times higher, respectively, in those with possible and probable depression than in those without. 





Table 1. Sensitivity, Specificity, PPV, NPV, LH+ and LH- for all possible cutoff scores
	Cutoff score (≥)
	Sensitivity
	Specificity
	LH +
	LH -
	PPV
	NPV

	1
	1.00
	0.27
	1.37
	0.00
	0.08
	1.00

	2
	1.00
	0.45
	1.82
	0.00
	0.10
	1.00

	3
	1.00
	0.61
	2.56
	0.00
	0.14
	1.00

	4
	0.89
	0.76
	3.71
	0.14
	0.19
	0.99

	5
	0.89
	0.85
	5.93
	0.13
	0.27
	0.99

	6
	0.83
	0.92
	10.38
	0.18
	0.40
	0.99

	7
	0.72
	0.96
	18.00
	0.29
	0.53
	0.98

	8
	0.17
	0.99
	17.00
	0.84
	0.52
	0.95


Notes. LR− = negative likelihood ratio; LR+ = positive likelihood ratio, PPV= positive predictive value, NPV= Negative predictive value. 


2. Examination of cognitive ability score performance as a test for post-deployment depression.

We performed ROC-curve analysis for both outcomes, possible depression and probable depression. As the test variable, we used the inverse of the cognitive probability score (CAS), because increase of CAS decreases risk of post-deployment PTSD.

The results are shown on the figures 2 and 3 below:
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Figure 2: For possible depression, the area under the ROC-curve (AUC) was 0.54
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Figure 3: For probable depression, the AUC was 0.55

In conclusion, for both outcomes, the AUC was below 0.60, showing that the test performance, that is, predictive power of the inverse CAS was very poor. 
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