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Determining a diagnostic cut-off  
on the Teate Depression Inventory

Abstract: A small but growing body of literature suggests that the Teate Depression  Inventory 

(TDI) may be an “objective” measure of depression compared with other commonly used 

scales. Furthermore, the TDI has strong psychometric properties in both clinical and non-

clinical samples. The present study aimed to extend the use of TDI by identifying cut-off 

scores that could differentiate varying levels of depression severity in a group of clinically 

diagnosed depression disorder patients (N=125). Three receiver operating characteristic curve 

analyses indicated cut-off scores of 21 (sensitivity =0.86, specificity =0.94, and classification  

accuracy =0.90); 36 (sensitivity =0.84, specificity =0.96, and classification accuracy =0.92); and  

50 (sensitivity =0.81, specificity =0.93, and classification accuracy =0.90), for minimal, mild, 

moderate, and severe depression, respectively. Results suggest that the TDI measures depres-

sion severity across a broad range with high test accuracy and may be appropriately used to 

screen for depression.

Keywords: major depression, ROC curve, self-report scales, Rasch analysis, depression 

screening

Introduction
Depression is a prevalent mental health issue around the world and it is responsible 

for a wide range of problems in many aspects of a person’s functioning. Therefore,  

it is critical to screen depressive symptoms in both clinical and nonclinical populations. 

While depression is commonly measured on a dimensional basis, many research and 

clinical decisions are based on categorical classifications1 (eg, whom to include in which 

group; and whom to treat and with what intervention). Widiger and Samuel state that 

“clinical decisions are categorical”.2 Because of the general necessity of categorical deci-

sions, the identification of cut-off scores differentiating probable cases from probable 

non-cases is often advantageous. However, different opinions about dimensional and  

categorical assessments have kindled a long-lasting scientific debate, with some 

authors arguing that dimensional assessment more precisely reflects the nature of 

mental disorders.2,3 Other authors suggest that it is not so much a matter of an “either- 

or” approach, but more a question of when it is appropriate to rely on categorical 

versus (vs) dimensional assessments.4,5 While there is no single test that can define  

mental disorders (a situation also known as the “cut-off point dilemma”),6 there is no 

doubt about the pragmatic clinical utility of cut-off scores on scales that measure mental 

disorders.5–8 Researchers are frequently required to decide who to include in patient and 

control samples in empirical studies, similar to clinicians who must formulate decisions 

about whom to treat and which treatment to provide.6 The either-or debate precludes 

the consideration of utilizing both categorical and dimensional assessments, resulting 

in the primary decision being which type of assessment to use first.5,6,8,9 Furthermore, 
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cut-off scores are not optimal for instruments constructed 

applying Rasch measurement models,10 because they were 

developed using traditional scoring methods. In both clini-

cal and research settings, cut-off scores that identify cases 

of clinical depression and depression severity levels can be 

of great utility in the quick identification of patients with 

a high likelihood of a Diagnostic and Statistical Manual 

of Mental Disorders 4th Edition Text Revision (DSM-IV-

TR)11 condition. However, it would be difficult to convince 

users to switch to an assessment scale that does not appear 

to be as clinically informative. Still, clinicians who attempt 

to identify syndromal depression in primary care continue to 

have considerable difficulty, with only one in three people 

correctly diagnosed,12 and clinicians’ ability to recognize 

mild depression is significantly lower than their ability to 

recognize moderate–severe depression.13

Although understanding of depression has increased  

dramatically in recent years with the development of cognitive 

theories of emotional disorders,14–16 the most commonly used 

assessment scales are approximately 25 years old.  Developed 

according to the classical test theory, several established 

measures have shown some psychometric limitations, many 

of which are due to theoretical assumptions.17,18 To address 

most of their flaws, a new Rasch-based self-report instru-

ment for depression, the Teate Depression Inventory (TDI),19  

was recently developed. Its development process has been 

illustrated previously.18 Emerging evidence suggests that the 

TDI is a more accurate measure of depression than other com-

monly used tools. Recently, the TDI was administered to large 

clinical and nonclinical samples in three studies (Balsamo et al, 

unpublished data, 2014).20,21 In the first study, internal consis-

tency was found to be high (Cronbach’s alpha =0.92) in a sam-

ple of 857 young adults. In addition, significant correlations 

with the subfactor of high standards/self-criticism (r =0.26, 

P0.01) in the  Attitudes toward Self-Revised, and only moder-

ate correlation with the Beck Depression Inventory II (BDI-II)  

(r =0.65, P0.01), probably due to the lack of unidimen-

sionality for the latter,22–27 were found.20 In the second 

study,  Cronbach’s alphas were 0.94 and 0.92 (P0.01) for 

the clinical (1,124 psychiatric outpatients) and nonclinical 

(877 healthy subjects) samples, respectively.21 Correlation 

with the BDI-II was 0.73 (P0.01) in both samples. Correla-

tion with the Beck Anxiety Inventory28 was 0.46 (P0.01) in 

a clinical subsample of 102 outpatients, and 0.54 (P0.01) in 

a nonclinical subsample composed of 151 subjects.21

In the third study, the TDI was administered to a 

sample of 396 middle-aged (50–64 years of age) and older  

(65 years of age) adults, recruited from the  general 

 population (Balsamo et al, unpublished data, 2014). 

 Cronbach’s alpha was found to be 0.88. Significant correla-

tion (r =0.56, P0.01) with the Geriatric Depression Scale 

(GDS),29 a questionnaire designed to measure depression in 

a geriatric population, was found (Balsamo et al, unpublished 

data, 2014). Correlations between the TDI and the anxiety 

trait, as measured by the Trait Scale of the State–Trait Inven-

tory for Cognitive and Somatic Anxiety (STICSA),30 and 

between the TDI and the anxiety state, as measured 

by the State Scale of the STICSA, were 0.51 and 0.49, 

respectively (probability [ps]0.01). These correlations  

were weaker than those between the GDS and the STICSA 

scales (r =0.63 and r =0.57, respectively; ps0.01), showing 

the better discriminant validity of the TDI over the GDS. 

Negative and significant correlations were found with both 

the scales of the Short-Form-12 Health Survey (SF-12),31 the 

Physical Composite Score (r =−0.39; P0.01) and the Mental 

Composite Score (r =−0.54; P0.01), which assesses health-

related quality of life for both physical and mental health 

dimensions (Balsamo et al, unpublished data, 2014).

purpose of the study
The current study aimed to determine a cut-off score for 

the TDI that could differentiate between varying levels of 

depression in a group of clinically diagnosed individuals with 

depression disorders. The identification of a cut-off score 

that is indicative of a probable case of clinical depression 

can be used as a guide in the making of important decisions 

with regards to the treatment and study of depression. We 

expected that this self-report measure would provide sensitive 

and specific cut-off scores, reliably distinguishing between 

varying severities of depression.

Methods
participants
Participants were 125 psychiatric outpatients with a current 

DSM-IV-TR diagnosis, of whom 89 were females (71.2%) 

and 71 were males (28.8%). The average age was 42.71 years 

(standard deviation [SD] =15.26; age range 18–79). 

The mean for years of education was 11.43 (SD =4.12; 

range 1–22 years). Sociodemographic characteristics of the 

participants are listed in Table 1.

Inclusion criteria were 1) a current principal Axis I  diagnosis 

according to the DSM-IV-TR diagnostic criteria;11 and  

2) a minimum age of 18 years, or older. Exclusion criteria 

included the presence of any condition affecting the ability 

to take the self-report assessment, such as 1) severe medi-

cal diagnoses; 2) any major disorder of the central nervous 
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Table 1 Descriptive statistics of the participant sample (N=125)

Frequency Percent (%)

Women 89 71.2
Age, M ± SD (range) in years 42.71±15.26 (18–79)
educational attainment, M ± SD in years 11.43±4.43
Diagnostic groups*

Nondepressed 34 10
TDI, M ± SD 14.35±6.07
Mildly depressed 21 19
TDI, M ± SD 26.86±9.48
Moderately depressed 33 29
TDI, M ± SD 42.00±15.77
Severely depressed 37 42
TDI, M ± SD 60.82±9.93

Note: *Diagnoses were conducted according to the patient version of the Structured Clinical Interview for the DSM-IV-Tr Clinical Version (SCID-I; First et al).36

Abbreviations: M, mean; SD, standard deviation; TDI, Teate Depression Inventory; DSM-IV-Tr, Diagnostic and Statistical Manual of Mental Disorders Version IV,  
Text Revision.

system; 3) current florid psychotic symptoms; and 4) refusal 

to give informed consent.

Of the 125 patients, 91 were diagnosed with single 

episode or recurrent major depression, including DSM-

IV-TR specifiers (mild, moderate, or severe depres-

sion). Specifically, 21 patients were classified as mildly 

depressed, 33 as moderately depressed, and 37 as 

severely depressed (Table 1). The remaining 34 patients 

were classified as nondepressed based on the absence  

of diagnostic criteria, such as 1) any major affective 

 disorder; 2) depressive disorder, not otherwise specified;  

3) dysthymic disorder; and 4) adjustment disorder with 

depressed mood or mixed emotional features. These patients 

fulfilled the DSM-IV-TR diagnoses of anxiety disorders 

(N=11); dissociative disorders (N=10); eating disorders (N=6); 

somatoform disorders (N=3); impulse control disorder (N=2); 

conversion disorder (N=1); and algic disorder (N=1).

Of the 125 patients, 7.2% (N=9) were free from pharma-

cological and/or psychotherapeutic treatment, 29.6% (N=37) 

received psychotherapeutic treatment, 41.6% (N=52) received 

pharmacological treatment, and 21.6% (N=27) received both 

pharmacological and psychotherapeutic treatment. Patients 

were recruited through private psychotherapeutic institu-

tions (N=53; 42.4%) and public psychiatric departments 

(N=72; 57.6%). They were outpatients (N=117; 93.6%), and 

hospitalized patients (N=8; 6.4%). Their occupations included 

housewives (N=32; 25.6%), pensioners (N=4; 3.2%), work-

ers (N=39; 31.2%), self-employees (N=9; 7.2%), managers 

(N=14; 11.2%), unemployed (N=15; 12%), and students 

(N=12; 9.6%). Study participants were recruited between 

November 2007 and May 2008. They completed the TDI and a 

diagnostic  structured clinical  interview for DSM-IV-TR Axis 

I disorders (SCID-1),32  conducted by psychiatrists, as a part of 

the standard intake assessment in the psychiatric institutions. 

Each test session began with the SCID-I.32 Thereafter, the 

administrator  presented and explained the TDI and a demo-

graphic data sheet. All participants contributed voluntarily 

and anonymously. No honorarium was given for completing 

the assessments, which the participants provided written and 

informed con sent for. The study was approved by the local 

Institutional Review Board.

Measures
The TDI
The TDI is a new 21-item self-report instrument designed 

to assess major depression as specified by the latest edi-

tions of the DSM, editions IV-TR and V.11,33 The TDI was 

developed using Rasch analysis, in order to overcome 

psychometric weaknesses of existing depression measures. 

Each item of the TDI is rated on a 5-point Likert-type scale 

ranging from 0 (always) to 4 (never). The total score ranges 

from 0–84, with higher scores indicating more severe 

depressive symptoms. In a study of test development,34 the 

fit between raw data and the Rasch model was satisfactory; 

therefore, the TDI represents an “objective” measure of 

depression. Other psychometric properties, found in the 

clinical and nonclinical samples, included 1) excellent 

Person Separation Index (=0.95), which is the proportion of 

observed variance that is considered true; 2) no evidence of 

sex bias due to item–trait interaction (even when items are 

administered to respondents belonging to different sexes, they 

will continue to measure the same ability, or, in this case, 

severity of depression [invariance]); and 3) control of major 

response sets, such as acquiescence and social desirability. 
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A recently developed, small but growing body of literature 

shows that TDI demonstrates greater discriminant validity 

than the BDI-II34 as well as having an excellent internal 

consistency and convergent validity (Balsamo et al, unpub-

lished data, 2014).20,21 In the present sample, Cronbach’s 

alpha was 0.97.

The SCID-I
The SCID-I is a semi-structured diagnostic interview 

designed to assess the DSM-IV-TR diagnostic criteria 

for Axis I disorders.11,32,36 Several studies have shown its 

superior validity over standard clinical interviews at intake 

episodes.37–39 The SCID-I begins with an overview of the 

patient’s presenting complaints and history. Then, the inter-

viewer proceeds through several required diagnostic modules 

until the interview is complete. The SCID-I incorporates a 

categorical system for the rating of symptomatology and 

diagnostic criteria, and algorithms that guide the interviewer 

through the diagnostic process. When the interview is com-

pleted, lifetime and current Axis I diagnoses are recorded on 

a summary score sheet.

Statistical analysis
The following procedures were employed for the purpose 

of developing a set of cut-off scores for the assessment of 

depression severity among patients with a major depressive 

disorder. First, according to clinical diagnoses based on 

the administration of the outpatient version of the SCID-I, 

sample patients were classified into four groups: 1) mildly 

depressed, 2) moderately depressed, 3) severely depressed, 

and 4) nondepressed. Next, optimal cut-off scores for the TDI 

were developed through the use of receiver  operating char-

acteristic (ROC) curves.40 Hence, the following three ROC 

curves were constructed: 1) the nondepressed group vs the 

mildly depressed group; 2) the nondepressed and mildly 

depressed groups vs the moderately depressed group; 

and 3) the nondepressed, mildly depressed, and moderately 

depressed groups vs the severely depressed group.

ROC curve analysis displays the relation between the 

sensitivity (true positives) and the inverse of the specific-

ity (true negatives) at each value along a dimensional 

screening scale as it pertains to differentiating two groups 

of interest (eg, nondepressed groups vs mildly depressed 

groups).

A ROC curve is a two-dimensional depiction of test 

performance. The curve results from matching each point 

along the total scale score in terms of that score’s sensi-

tivity and the inverse of its specificity with regards to the  

two groups being examined. For each ROC curve generated 

in this study, the percentage of true positives (or “hits”) was 

plotted against the percentage of false positives (or “false 

alarms”), according to successive TDI cut-off scores.

The main outcome variable is the area under the ROC 

curve, abbreviated AUC.41,42 The AUC is interpreted as 

the probability that a randomly sampled respondent will 

be correctly assigned to the appropriate group.42 Thus, the 

AUC directly represents the overall accuracy of the instru-

ment in screening for depression. Since the AUC is a por-

tion of the area of the unit square, its value will always be 

between zero and one. An AUC of 0.5 indicates random 

performance; one denotes perfect performance. Specifi-

cally, values of 0.9–1 indicate excellent predictive accuracy, 

values 0.8–0.9 good accuracy, values 0.7–0.8 fair accuracy, 

values 0.6–0.7 poor accuracy, and 0.5–0.6 unacceptably 

poor accuracy.43,44

For this study in which maximizing sensitivity (the prob-

ability of correctly classifying an individual as depressed, or 

more severely depressed, according to the TDI score) and 

maximizing specificity (the probability of correctly classify-

ing a respondent as not depressed, or less severely depressed) 

is considered equally important,7 the optimal cut-off score 

occurs at the point of furthest displacement of the ROC curve. 

It reflects the maximum vertical distance between the ROC 

curve and the chance line.45

 All statistical analyses were conducted using SPSS soft-

ware version 18.0 (IBM Corporation, Armonk, NY, USA) 

according to the non-parametric method.42

Results
Mean TDI scores ± standard deviation (SD) obtained by the 

four groups from the sample described in the “Participants” 

section are listed in Table 1. The three ROC curves are shown 

in Figure 1. The diagonal green line is the “chance line” 

and the red line is the ROC curve of the TDI. Informally,  

one point (test) in ROC space is better than another if it is 

to the northwest (true positives rate higher, false positives 

are lower, or both) of the first point. The point (delineated 

as 0, 1 in Figure 1) represents perfect discrimination.

Visual inspection of the ROC curves, as well as their 

AUCs with 95% confidence intervals (CIs), suggests 

that the TDI is a good scale for discriminating nonde-

pressed from mildly depressed patients (AUC =0.85;  

error standard [ES] =0.07; 95% CI =0.72–0.98); and non-

depressed and mildly depressed from moderately depressed 

patients (AUC =0.87; ES =0.05; 95% CI =0.79–0.98), 

respectively. For the third curve, the TDI shows an excellent 
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Figure 1 receiver operating characteristic (roC) curves for the Teate Depression Inventory (TDI) (red curve).
Notes: The chance line is the green line. The closer the curve is to the upper left hand corner of the graph, the better the diagnostic performance of the TDI. roC curves 
were constructed by comparing the nondepressed group versus the mildly depressed group (A); the nondepressed and mildly depressed groups versus the moderately 
depressed group (B); and the nondepressed, mildly depressed, and moderately depressed groups versus the severely depressed group (C).

predictive accuracy for  discriminating the nondepressed, 

mildly depressed, and  moderately depressed group from the 

severely depressed group (AUC =0.95; ES =0.02; 95% CI 

=0.91–0.98). In order to choose optimal cut-off values by 

simultaneously maximizing sensitivity and specificity, we 

analyzed the coordinates of each ROC curve (Table 2).

The optimal cut-off point was a TDI total score 

of 21 for the first ROC curve. At this point, sensitivity 

was 0.86, specificity was 0.94, and classification accuracy 

was 0.90 (Tables 2 and 3). This cut-off score yielded 85.7% 

true-positives, 5.8% false-positives, and 14.2% false-

negatives. The optimal cut-off value was a TDI total score 

of 35.5 for the second ROC curve. At this point, sensitivity 

was 0.82, specificity was 0.98, and classification accuracy 

was 0.90 (Tables 2 and 3). The cut-off score yielded 81.8% 

true-positives, 1.8% false-positives, and 18.2% false-

 negatives. The optimal cut-off point to equalize false- positives 

and false-negatives was a TDI total score of 49.5 for the third 

ROC curve. At this point, sensitivity was 0.81, specificity 

was 0.94, and classification accuracy was 0.88 (Table 2). 

The cut-off score yielded 81.1% true-positives, 5.7% false-

positives, and 18.9% false-negatives. Additional details 

for performance of the cut-off scores are presented in 

Table 2. Based on our findings, the following cut-off score 

guidelines are suggested for total TDI scores of patients 

diagnosed with major depression: 1) for total scores ranging 

from 0–21, depression should be classified as “minimal”;  

2) for total scores ranging from 22–36, classification should 

be “mild”; 3) for total scores ranging from 37–50, depression 

should be labelled “moderate”; and 4) for total scores ranging 

from 51–84, depression should be classified as “severe”.

Discussion
The present study aimed to identify cut-off scores for the 

TDI that could differentiate levels of depression severity in a 

sample of patients with a clinician-diagnosed Axis I depres-

sion disorders. Important observations can be made when 

a specific method is used to determine the optimal cut-off 

scores for a depression rating instrument.5 Sensitivity or true 

positives (in this case, correct identification as a depression 

patient) and specificity or true negatives (correct identifica-

tion as a control) are the most evident markers. Nevertheless, 

false positives (ie, incorrect identification as a depression 

patient) and false negatives (ie, incorrect identification 

as a control) should also be considered. In mental health, 

while false positives can be associated with the potential 

for stigmatization of psychiatric illness, false negatives 

can result in a failure to provide appropriate therapeutic 

treatments. Determining cut-off scores is challenging and 

depends mainly on the advantages of true positives and 

true negatives as well as their relative costs.5 In classical 

medical settings, missing a diagnosis (a false negative) of 

an important pathology may have a significantly higher cost 

than arriving at a false diagnosis (a false positive). In such 

conditions, the emphasis would be on sensitivity rather than 

specificity. Nevertheless, the nature of mental health issues 

is that false positives and false negatives are often consid-

ered equally problematic.7 One strategy to reduce both false 

positives and false negatives is to give them equal weight 

in identifying a cut-off score.5,7 Accordingly, in the present 

study three separate ROC curves were generated for psychi-

atric patients. The rates of sensitivity and specificity of the  

three cut-off scores (Table 3) support their usefulness in 
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Table 2 Coordinates of the three roC curves

First cut-off Second cut-off Third cut-off

Cut-off Sensitivity 1 – Specificity Cut-off Sensitivity 1 – Specificity Cut-off Sensitivity 1 – Specificity Cut-off Sensitivity 1 – Specificity Cut-off Sensitivity 1 – Specificity Cut-off Sensitivity 1 – Specificity

1 1 1 1 1 1 38.5 0.727 0.018 1 1 1 38.5 1 0.284 71.5 0.108 0.023

2 1 0.971 2 1 0.982 39.5 0.697 0.018 2 1 0.989 39.5 1 0.273 73.5 0.054 0.023

5 1 0.941 5 1 0.964 40.5 0.636 0.018 5 1 0.977 40.5 1 0.25 74.5 0.027 0.023

6.5 0.952 0.941 6.5 0.97 0.945 41.5 0.606 0.018 6.5 1 0.955 41.5 1 0.239 78 0.027 0.011

7.5 0.905 0.853 7.5 0.939 0.873 42.5 0.576 0.018 7.5 1 0.898 42.5 1 0.227 82 0 0

8.5 0.905 0.824 8.5 0.939 0.855 43.5 0.515 0.018 8.5 1 0.886 43.5 1 0.205

10 0.905 0.794 9.5 0.939 0.836 44.5 0.394 0.018 9.5 1 0.875 44.5 0.892 0.159

11.5 0.905 0.765 10.5 0.909 0.836 45.5 0.273 0.018 10.5 1 0.864 45.5 0.892 0.114

12.5 0.905 0.735 11.5 0.909 0.818 46.5 0.212 0.018 11.5 1 0.852 46.5 0.892 0.091

13.5 0.905 0.676 12.5 0.909 0.8 48 0.182 0.018 12.5 1 0.841 47.5 0.838 0.08

14.5 0.857 0.618 13.5 0.909 0.764 49.5 0.152 0.018 13.5 1 0.818 48.5 0.811 0.08

15.5 0.857 0.382 14.5 0.909 0.709 51 0.152 0 14.5 1 0.784 49.5 0.811 0.068

16.5 0.857 0.265 15.5 0.909 0.564 55 0.121 0 15.5 1 0.693 50.5* 0.811 0.057

17.5 0.857 0.147 16.5 0.909 0.491 62 0.091 0 16.5 1 0.648 51.5 0.757 0.057

18.5 0.857 0.088 17.5 0.909 0.418 70.5 0.061 0 17.5 1 0.602 53.5 0.73 0.045

21* 0.857 0.059 18.5 0.909 0.382 78 0.03 0 18.5 1 0.58 55.5 0.703 0.045

24.5 0.762 0.059 21 0.909 0.364 82 0 0 21 1 0.568 56.5 0.649 0.045

26.5 0.571 0.059 24.5 0.879 0.327 24.5 1 0.534 57.5 0.622 0.045

28 0.476 0.059 26.5 0.848 0.255 26.5 1 0.477 59.5 0.622 0.034

29.5 0.429 0.029 28 0.848 0.218 28 1 0.455 61.5 0.595 0.034

30.5 0.286 0.029 29.5 0.848 0.182 29.5 1 0.432 63.5 0.541 0.034

32 0.143 0.029 30.5 0.848 0.127 30.5 1 0.398 65.5 0.432 0.034

34 0.143 0 32 0.848 0.073 32 1 0.364 66.5 0.324 0.023

35.5 0.095 0 34 0.848 0.055 34 1 0.352 67.5 0.243 0.023

43 0.048 0 35.5* 0.848 0.036 35.5 1 0.341 68.5 0.216 0.023

51 0 0 37 0.818 0.018 37 1 0.318 69.5 0.135 0.023

Note: *Cut-off value maximizes both sensitivity and specificity.
Abbreviation: roC, receiver operating characteristic.

Table 3 prediction parameters for total Teate Depression Inventory (TDI) score (N=125)

Cut-off score Sensitivity Specificity Positive  
predictive power

Negative  
predictive power

Classification  
accuracy

21 0.86 0.94 0.94 0.87 0.90
36 0.82 0.98 0.98 0.84 0.90
50 0.81 0.94 0.93 0.83 0.88

Notes: Sensitivity = true positives/(true positives + false negatives); specificity = true negatives/(true negatives + false positives); positive predictive power = true positives/
(true positives + false positives); negative predictive power = true negatives/(true negatives + false negatives); classification accuracy = (true positives + true negatives)/(true 
positives + true negatives + false positives + false negatives). 

 different circumstances. However, as Kraemer et al point out, 

it is not really a question of which cut-off score to use, but 

rather a question of when to use which cut-off score.5 Thus, 

the decision to use different cut-off scores for the TDI must 

be based both on the unique characteristics of the sample and 

the envisaged purpose for using the TDI.

For example, if the TDI is deployed as a screening 

 instrument, it should be ensured that it misses as few depres-

sive patients as possible. If the main purpose is to detect 

the maximum number of persons with depression, then the 

cut-off score should be lowered to minimize false nega-

tives. Thus, a high sensitivity appears to be indispensable, 
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Table 2 Coordinates of the three roC curves

First cut-off Second cut-off Third cut-off

Cut-off Sensitivity 1 – Specificity Cut-off Sensitivity 1 – Specificity Cut-off Sensitivity 1 – Specificity Cut-off Sensitivity 1 – Specificity Cut-off Sensitivity 1 – Specificity Cut-off Sensitivity 1 – Specificity

1 1 1 1 1 1 38.5 0.727 0.018 1 1 1 38.5 1 0.284 71.5 0.108 0.023

2 1 0.971 2 1 0.982 39.5 0.697 0.018 2 1 0.989 39.5 1 0.273 73.5 0.054 0.023

5 1 0.941 5 1 0.964 40.5 0.636 0.018 5 1 0.977 40.5 1 0.25 74.5 0.027 0.023

6.5 0.952 0.941 6.5 0.97 0.945 41.5 0.606 0.018 6.5 1 0.955 41.5 1 0.239 78 0.027 0.011

7.5 0.905 0.853 7.5 0.939 0.873 42.5 0.576 0.018 7.5 1 0.898 42.5 1 0.227 82 0 0

8.5 0.905 0.824 8.5 0.939 0.855 43.5 0.515 0.018 8.5 1 0.886 43.5 1 0.205

10 0.905 0.794 9.5 0.939 0.836 44.5 0.394 0.018 9.5 1 0.875 44.5 0.892 0.159

11.5 0.905 0.765 10.5 0.909 0.836 45.5 0.273 0.018 10.5 1 0.864 45.5 0.892 0.114

12.5 0.905 0.735 11.5 0.909 0.818 46.5 0.212 0.018 11.5 1 0.852 46.5 0.892 0.091

13.5 0.905 0.676 12.5 0.909 0.8 48 0.182 0.018 12.5 1 0.841 47.5 0.838 0.08

14.5 0.857 0.618 13.5 0.909 0.764 49.5 0.152 0.018 13.5 1 0.818 48.5 0.811 0.08

15.5 0.857 0.382 14.5 0.909 0.709 51 0.152 0 14.5 1 0.784 49.5 0.811 0.068

16.5 0.857 0.265 15.5 0.909 0.564 55 0.121 0 15.5 1 0.693 50.5* 0.811 0.057

17.5 0.857 0.147 16.5 0.909 0.491 62 0.091 0 16.5 1 0.648 51.5 0.757 0.057

18.5 0.857 0.088 17.5 0.909 0.418 70.5 0.061 0 17.5 1 0.602 53.5 0.73 0.045

21* 0.857 0.059 18.5 0.909 0.382 78 0.03 0 18.5 1 0.58 55.5 0.703 0.045

24.5 0.762 0.059 21 0.909 0.364 82 0 0 21 1 0.568 56.5 0.649 0.045

26.5 0.571 0.059 24.5 0.879 0.327 24.5 1 0.534 57.5 0.622 0.045

28 0.476 0.059 26.5 0.848 0.255 26.5 1 0.477 59.5 0.622 0.034

29.5 0.429 0.029 28 0.848 0.218 28 1 0.455 61.5 0.595 0.034

30.5 0.286 0.029 29.5 0.848 0.182 29.5 1 0.432 63.5 0.541 0.034

32 0.143 0.029 30.5 0.848 0.127 30.5 1 0.398 65.5 0.432 0.034

34 0.143 0 32 0.848 0.073 32 1 0.364 66.5 0.324 0.023

35.5 0.095 0 34 0.848 0.055 34 1 0.352 67.5 0.243 0.023

43 0.048 0 35.5* 0.848 0.036 35.5 1 0.341 68.5 0.216 0.023

51 0 0 37 0.818 0.018 37 1 0.318 69.5 0.135 0.023

Note: *Cut-off value maximizes both sensitivity and specificity.
Abbreviation: roC, receiver operating characteristic.

although gains in sensitivity are generally at the expense of 

specificity, and vice versa.46,47 Therefore, alternative TDI cut-

off scores could be considered (Table 2), which, however, 

would coincide with significantly decreased specificity. Low 

specificity would force an investment in multiple resources 

to diagnose patients who are not depressed, since a positive 

depression screening should entail an additional diagnostic 

session that usually includes a structured diagnostic inter-

view. Although the number of false positives would increase, 

this method may be useful when screening for possible cases 

of depression.

For research studies in which it is important to obtain a 

group of persons with depression as pure as possible with 

regard to symptomatology, the cut-off score should be raised 

to reduce the number of false positives. Researchers may use 

the data in Table 2 for their particular samples and purposes, 

in light of the relative importance of sensitivity vs specificity 

to their research design.

In any case, a single score on one self-report measure 

cannot replace clinicians’ judgments in terms of providing a 

diagnosis. In clinical settings, the use of an assessment instru-

ment, which has a higher sensitivity than 80% in identifying 

probable cases of clinical depression, is likely to be of great 

advantage in detecting patients who need follow-up assess-

ments. In research settings, where clinician assessment is 

less often available (but not less important), a cut-off score 

which estimates the prevalence and likelihood of clinical 

depression more carefully is almost guaranteed.

The present study adds to the utility of an already prom-

ising measure, the TDI, by providing both researchers and 
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clinicians with cut-off scores to identify different levels 

of severity of depression. However, further studies on the 

TDI’s psychometric properties, using larger and more diverse 

samples including a greater number of males, patients in dif-

ferent age groups, and patients with comorbid disorders, are 

needed to cross-validate the newly established cut-off scores. 

Future studies using larger, more diverse samples could 

provide additional diagnostic information that may serve as 

an additional, externally validated criterion for determining 

the TDI’s screening performance.
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