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Abstract 

Purpose: The Distress Thermometer (DT) is commonly used in cancer care to improve 

detection of distress. The DT’s recommended cut-off score of 4 or 5 has typically been 

established using the Hospital Anxiety and Depression Scale (HADS) by Receiver Operating 

Characteristic curve analysis. The present analysis complements these studies by critically 

examining the use of the HADS to identify the DT’s cut-off score and corroborating the DT’s 

cut-off scores using Item Response Theory (Rasch analysis). 

 

Methods: The DT and HADS were completed by 340 patients with cancer. Rasch 

dimensionality analysis was performed on the HADS-Total and test characteristic curves were 

examined to equate the DT and the HADS subscales. Identified DT cut-off scores were then 

examined for their sensitivity and specificity. 

 

Results: Rasch analysis did not support the unidimensionality of HADS-Total. The test 

characteristic curves indicated that a cut-off score of > 8 on the HADS-Anxiety and HADS-

Depression subscales were equivalent to a score of 6 and 7 on the DT, respectively. However, a 

DT cut-off score of 5 resulted in the best balance between sensitivity and specificity across the 

HADS-Anxiety and HADS-Depression subscales. 

 

Conclusions: Despite being a popular practice, the present findings did not support combining 

the HADS-Anxiety and HADS-Depression subscales to identify the DT’s cut-off score. 

Furthermore, these results inform the use of the DT as a preliminary screening tool and 

suggests that when a single screen is used a DT cut-off score of 6 or 7 might be more 

appropriate than the typical cut-off score of 4. 

 

Keywords: Psychometrics, anxiety, depression, cancer, psychological tests, questionnaire 
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Distress in cancer is typically defined as “an unpleasant emotional experience of a 

psychological (cognitive, behavioural, emotional), social, and/or spiritual nature that may 

interfere with the ability to cope effectively with cancer”[1], and is reported by 20% to 66% [2-

5] of individuals with cancer. The negative consequences of elevated psychological distress are 

well-documented, and include difficulties in making decisions about treatment [1], lower 

treatment adherence [1; 6], lower quality of life [7], higher health risk behaviours [1], and 

higher severity and incidence of treatment side effects [6]. Although distress is acknowledged 

internationally as the sixth vital sign, it often goes unrecognized due to health care 

professionals’ lack of time and confidence in assessing distress, which means that the majority 

of distressed patients are not referred to the specialists and services they need [1; 8].  

Throughout the past decade, much attention has been given to implementing routine 

distress screening programs in cancer care as a way of improving the recognition and 

management of distress [1; 4; 9]. Although routine distress screening programs are generally 

acceptable to clinicians [10], a common concern is their feasibility in time and resource 

pressured oncology settings, including the appropriateness and practicality of the measure(s) 

used. It is well-recognised that ultra-short measures (less than three questions) are essential to 

ensure the acceptability of distress screening among clinicians [11]. The most popular ultra-

short, screening measure of distress was introduced by The National Comprehensive Cancer 

Network’s (NCCN’s) Distress Management Guidelines - the Distress Thermometer (DT) [1]. 

The DT is quick and easy to use [12], provides a structured objective way to assess distress 

[13], allows for early identification of needs [13], and has been found to open up dialogue 

regarding issues that otherwise might not have been assessed [12; 14]. 

The DT is a visual analogue scale ranging from 0 = no distress to 10 = extreme distress. 

A Problem List is often used in conjunction with the DT to identify possible reasons 

contributing to the distress. To facilitate the identification of patients requiring additional 
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assessment and intervention, a number of studies have established the DT’s cut-off score, 

relying on Receiver Operating Characteristic (ROC) curves analysis to compare its 

performance against once of the most widely used and validated measures of anxiety and 

depression, the Hospital Anxiety and Depression Scale (HADS) [15]. Using a cut-off score for 

borderline cases on the HADS-Anxiety and HADS-Depression subscales, a DT score of 4 or 5 

is generally found to result in the best balance between sensitivity and specificity [16-19]. A 

number of additional studies have favoured a HADS-Total cut-off score of > 15 to establish the 

DT’s cut-off score of 4 or 5 [16; 17; 19-22]. This is despite confirmatory factor analyses 

finding that the HADS-Total typically fits less well than the original two-dimensional structure 

[23; 24]. Moreover, a recent Rasch analysis of the HADS-Total among cancer survivors did not 

support its unidimensionality [25], which suggests that the HADS-Anxiety and -depression 

subscales should not be combined to determine the DT’s cut-off score. 

Although ROC curve analysis is a popular and robust method for establishing the DT’s cut-

off score, this has been at the exclusion of other test equating methods. Of particular interest is 

the use of item response theory (IRT) or Rasch analysis (also referred to as the one parameter 

IRT model) to establish relationships between scores from two or more measures [26]. The 

strengths of Rach analysis are well-recognised and include sample invariance and that 

individuals are located on the same ability scale allowing comparisons between individuals and 

items [27]. Another advantage of using Rasch is that traditional analyses often assume interval-

level data, which often is not the case. Rasch analysis does not assume item scores to be linear 

measures of the variable assessed [28].  

The Rasch model posits that the probability of a person endorsing an item is a logistic 

function of the relative distance between the item location and the person’s location on a linear 

scale. In other words, the probability that a person will endorse an item is a function of the 

difference between the person’s level of, for example, distress and the ‘level’ of distress 
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expressed by the item. Rasch software expresses a person’s level of ability on a ‘logit’ scale. 

Test equating with Rasch involves examining the test characteristic curves, in which 

individuals’ scores from different tests are placed on the same ability (or logit) scale [26]. It is 

then possible to determine, for each level of, for example, distress the corresponding, 

equivalent score on each test. The process is analogous to equating kilograms to pounds by 

converting measurement from one scale to the other. 

Given the central role of the DT in distress screening programs, and the reliance on cut-off 

scores to justify additional assessment and interventions, it is critical that other analytic 

methods, which complement ROC analyses, are used to strengthen conclusions about the cut-

off scores used. Hence, using Rasch analysis, we critically examined the use of the HADS to 

confirm or update the DT’s cut-off score previously determined with ROC curve studies. To 

our knowledge, this is the first study equating the DT and HADS using methods that extend 

beyond ROC curves. 

Specific aims were to:  

1) Despite the evidence discouraging the use of HADS-Total, it is commonly used to 

establish the cut-off score of the DT. Therefore, the first aim of this analysis was to 

determine the suitability of using the HADS-Total to identify the DT’s cut-off score, using 

Rasch dimensionality analysis and test characteristic curves ; 

2) Use test characteristic curves to identify DT cut-off scores that are equivalent to validated 

cut-off scores on the HADS; and  

3) Calculate the accuracy statistics for various cut-off scores on the DT. 

 

Materials and Methods 

This study is a secondary analysis of data from a previous cross-sectional study to 

examine quality of life in oncology patients, which included the development of a two stage 
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algorithm to identify clinically significant emotional distress in cancer patients using the DT 

[29; 30]. The methods are briefly reviewed below, for additional information the reader is 

referred to Carter et al. [30] and Clover et al. [29]. 

 

Patients and setting 

The study was conducted at the Calvary Mater Newcastle hospital, NSW, Australia 

during an 8-week period (April–May 2005). This hospital provides comprehensive secondary 

and tertiary treatment services for adults with malignant disease in Medical Oncology, Surgical 

Oncology, Radiation Oncology, and Haematology. Adult patients with sufficient English 

language skills, attending non-surgical Oncology and Haematology outpatient clinics, and 

well-enough to participate in this study were eligible. The main exclusion criterion was 

attending the clinic for the first time. The Hunter Area Health Service Human Research Ethics 

Committee approved the original study and this secondary analysis. 

 

Procedures 

Potentially eligible patients were given an information slip by the reception staff at the 

time of checking in for their appointment, and advised to keep the slip if they were interested in 

hearing more about the study. People holding the information slip were then approached in the 

waiting room by a trained hospital volunteer or a member of the research team and given more 

information about the study. Patients who were eligible and agreed to participate in the study 

provided written consent and were then invited to complete the study measures. 

 

Data collection 

While waiting for their clinical appointment, participants completed a computer-

administered battery of questionnaires, which included the DT and HADS. 
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Distress thermometer. The DT is a visual analogue scale ranging from 0 = no distress to 

10 = extreme distress [1]. Participants were instructed to select the number that best described 

the overall level of distress they experienced in the past week. 

 

Hospital Anxiety and Depression Scale. The HADS is a 14-item self-administered 

questionnaire, with equal number of items measuring anxiety (HADS-Anxiety subscale) and 

depression (HADS-Depression subscale). Each item is rated on a four-point response scale (0 

to 3 – variable responses), where a higher score indicates more anxiety/depression. Subscale 

scores are obtained by summing component items and these are typically categorized as normal 

(scores less than 8), borderline or possible cases (scores of 8 to 10), and clinical or probable 

cases (scores of 11 to 21) [15]. In addition to the HADS-Depression and HADS-Anxiety 

subscales, in psycho-oncology it has become increasingly popular to use the HADS-Total, as a 

unidimensional measure of emotional distress, with a cut-off score of > 15 [16; 17; 19-21]. 

Although HADS-Total has gained some popularity [19], a number of confirmatory factor 

analyses have not supported its use [23; 24]. 

 

Clinical information was extracted from participants’ medical records with their written 

consent by a qualified medical practitioner. Information collected included cancer type, stage, 

and current (at the time of interview) treatment with chemotherapy, radiotherapy and/or other. 

 

Data Analysis  

Data analysis was conducted in stages. Firstly, dimensionality was assessed, using the 

partial credit model of the Rasch Unidimensional Models for Measurement (RUMM) software 

version 2030 [31], to determine whether it is suitable to combine the two HADS subscales to 
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form the HADS-Total. To this end, the 14 items of the HADS were subjected to Principal 

Component Analysis (PCA) of the residuals to identify the two subsets of items that showed 

the greatest difference from one another. A series of t-tests were then used to assess the 

differences between person estimates (location values) derived from these two subsets of items. 

If less than 5% of these tests were significantly different (or specifically the lower bound of the 

binomial confidence interval was less than 5%), the scale was considered unidimensional (i.e., 

implies that only one construct is measured by a set of items in a scale) [28]. 

 

Secondly, test equating analysis was conducted, again using RUMM2030. This involved 

creating subtests corresponding to the DT and each HADS subscale and examining the test 

characteristic curves to determine the equivalent cut-off scores (also referred to as co-

calibration). Test characteristic curves plot participants’ raw scores on a scale (y axis) against 

their ability or location (x axis) on the measured trait for each subtest. RUMM2030 expresses 

participants’ ability (i.e., distress, anxiety, depression) on a common logit scale. From this, it 

was possible to equate HADS-Anxiety or HADS-Depression subscales and the DT to both 

HADS subscales.  

 

Finally, accuracy statistics for various cut-off scores on the DT were calculated [32], 

including the positive predictive value (PPV, the probability that the patient has the disease 

when restricted to those patients who test positive), the negative predictive value (NPV, the 

probability that a patient with a negative test result really is free of the condition for which the 

test was conducted), sensitivity (ability of a test to correctly identify those individuals with the 

condition), specificity (ability of a test to correctly identify those without the condition or those 

that are well), and accuracy (the percentage of test results correctly identified by the test) were 
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calculated using SPSS version 19 for the cut-off scores obtained from the test equating 

analysis. 

Results 

Participants 

Of the 1707 patients who attended the clinics during the recruitment period, 393 participants 

consented to study participation; however, complete data were obtained for 377. Of these, 340 

participants had malignant disease and were included in this analysis. Full details of the sample 

has been reported elsewhere [33]. Participants mean age was 60 years (standard deviation = 12, 

range = 18-88 years), and an almost equivalent proportion of men and women were included 

(52% male). Most participants (74%) were married or in a de facto relationship. Almost half of 

the sample was retired (49%). Two thirds of participants were receiving treatment at the time 

of the study, and the three most common cancer diagnoses were haematological (24%), breast 

(24%), or urological cancer (15%). 

 

Participants’ scores on the HADS and DT 

The mean scores for the study measures are summarized in Table 1. Slightly more than 

a third of participants scored > 8 on the HADS-Anxiety subscale and 22.1% scored > 8 on the 

HADS-Depression. Almost half of participants reported a DT score > 4. 

 

INSERT TABLE 1 ABOUT HERE 

 

Dimensionality of the HADS-Total  

Principal component analysis of the residuals defined two subsets of HADS items that 

closely mirrored those of the original HADS-Anxiety and -Depression subscales, with the 

exception of item #7 “I can sit at ease and feel relaxed”. A series of t-tests performed on the 
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person estimates from these two subsets of items revealed that 14.06% (95% CI = 11.86%-

16.26%) of participants had significantly different t-tests. This indicates that the HADS-Total 

is not a unidimensional measure of distress. Hence, the calibration of the DT was done using 

the two HADS subscales separately. Furthermore, the test characteristic curves indicated that 

the cut-off of 8 on the HADS-Anxiety subscale equated to a score of 6 (not 8) on the HADS-

Depression subscale (Figure 1).  

 

INSERT FIGURE 1 ABOUT HERE 

 

Equating the DT and HADS subscales 

HADS-Anxiety and DT 

Using the test characteristic curves (Figure 2), the ‘borderline’ cut-off score of 8 on the 

HADS-Anxiety is equivalent to 5.5 (or 6 rounded up) on the DT, and the ‘clinical’ cut-off 

score of 11 is equivalent to 7 on the DT. Table 2 lists the equivalent scores for all other HADS-

Anxiety and DT scores. 

 

INSERT FIGURE 2 AND TABLE 2 ABOUT HERE 

 

HADS-Depression and DT 

The test characteristic curves showed that the ‘borderline’ cut-off score of 8 on the HADS-

Depression is equivalent to 6.5 (or 7 rounded up) on the DT (Figure 3), and the ‘clinical’ cut-

off score of 11 is equivalent to 8 on the DT. Table 2 lists the equivalent scores for all other 

HADS-Depression and DT scores. 

 

INSERT FIGURE 3 ABOUT HERE 
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Determining the best cut-off score for the DT 

HADS-Anxiety and DT 

As presented in Table 3, a DT score of > 5 resulted in the best balance between 

sensitivity (74.4%) and specificity (76.6%) for detecting cases of anxiety. However, the above 

test equating analyses suggested that a DT score between 5 and 6 is equivalent to HADS-

Anxiety > 8. A DT cut-off score of 6 correctly identified 57.3% of HADS cases of anxiety (i.e., 

score > 8) and 86.0% of non cases. At this cut-off score, 68.4% of the anxiety cases identified 

by the DT were cases according to the HADS. Of the non-cases identified by the DT, 79.3% 

were non-cases according to the HADS. 

 

HADS-Depression and DT 

For depression, a DT score of > 5 also resulted in the best balance between sensitivity 

(72.0%) and specificity (67.5%) for detecting cases of depression. The above test-equating 

analyses suggested that a DT score between 6 and 7 is equivalent to HADS-Depression > 8. A 

DT score of 6 identified 58.7% of HADS cases of ‘depression’, which decreased to 46.7% with 

a DT score of 7. A DT cut-off score of 6 identified slightly more than three quarters of HADS-

Depression non-cases and a score of 7 identified 85.7% of non-cases.  

INSERT TABLE 3 ABOUT HERE 

 

Discussion 

The aim of this paper was to calibrate one of the most well-known, ultra-short 

questionnaires in oncology – the DT - against the HADS, one of the most widely used 

instruments in oncology for detecting anxiety or depression [34]. To date, ROC curve analysis 

has been the most popular technique to establish the DT’s cut-off score, and the current study 
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complements this literature by documenting equivalent scores across the DT and HADS using 

Rasch Analysis. Key findings from this analysis were 1) the HADS-Total is not a 

unidimensional scale and therefore its use in ‘validating’ other scales or as a score for detecting 

psychological distress is not supported and 2) a score of 6 (rounded) and 7 (rounded) on the DT 

are equivalent to the cut-off score of > 8 on the HADS-Anxiety and HADS-Depression 

subscales, respectively.  

 

Using the HADS-Total to validate the DT 

 In the psycho-oncology literature, all 14 HADS items are often considered together as a 

unidimensional measure of emotional distress and used to determine the DT’s cut-off score 

[17; 19; 20]. The present Rasch analysis did not support the unidimensionality of the HADS-

Total, corroborating findings from other Rasch analyses [25; 35] and confirmatory factor 

analyses [23; 24], and cautions against using the HADS-Total. This findings is also consistent 

with a commentary by Snaith [36] stressing that the HADS was developed to distinguish 

between the constructs of anxiety and depression and not as a screening tool for overall 

distress. A review by Bjelland et al.[37] found that the correlations between the two HADS 

subscales varied from 0.40 to 0.74 (mean 0.56), which recognises the comorbidity between 

anxiety and depression, but also that these phenomena have characteristics that are distinct 

from each other.  

 

Appropriateness of the DT cut-off score of > 4  

All distress screening programs need to balance a trade-off between sensitivity and 

specificity against available resources. In the present study, at the cut-off score of 4, the DT 

detected 82.1% of individuals with anxiety. Where access to psychosocial service is readily 

available, it might be possible to use a DT cut-off score with high sensitivity so that cases of 



13 

 

distress are not missed. However, most settings are pressured for time and resources, and such 

an inclusive approach might inadvertently lead to clinician burden, overloading of psychosocial 

services, and adversely impacting on service access for those most in need. Although the DT is 

appropriate in ruling out depression, anxiety, or distress, it falls short when it comes to ruling 

in these conditions [38]. Thus, when using the DT as part of a distress screening program, our 

findings and those of others [38] suggest that either: 1) the DT is part of a two-stage screening 

process, if the DT cut-off score of > 4 is used or 2) a higher cut-off score is used, if a two-stage 

screening process is not feasible.  

 

Use the DT cut-off score of > 4, if a two-stage screening process is feasible 

Our findings corroborated those of others [39], and emphasised that a DT cut-off score 

of > 4 led to over-detection of cases. The suggestion then is to use a two-stage screening 

process [39], where only individuals scoring above the threshold complete a second test with 

higher specificity. Such an approach acknowledges that the DT is a screening measure (not a 

diagnostic one) and its main purpose is to delineate those who might need to be further 

assessed. The advantages of a two-stage approach include maximising accuracy and 

minimising the number of items that all patients need to complete, which in turn is more time 

efficient for clinicians [29; 40] and less stressful to patients. Clover et al. [29] with the clinical 

population included in the current study, demonstrated that administering the PSYCH-6 only to 

those patients scoring > 4 on the DT was superior to the DT alone and equally accurate in case 

identification as the HADS, but practically superior (fewer items and lower cost). 

 

Use a higher cut-off score, if a two-stage screening process is not feasible 

In many setting, a two-stage screening program might not be feasible. Mitchell et al. 

[11] found that clinicians prefer to use one very short instrument (three questions or less) to 
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screen for all psychiatric conditions, or no method at all. In settings where resources are 

limited, using a cut-off score with higher specificity might be necessary to direct resources 

towards patients likely to be experiencing high levels of distress. This approach will 

inadvertently miss cases of distress; however, if available services are already overloaded, it is 

unproductive and perhaps unethical to identify cases of distress that cannot be assisted. Our 

results suggest that in these settings a DT cut off score of 6 (for anxiety) or 7 (for depression) 

might be appropriate. 

Another suggestion to deal with the various cut-off scores of the DT is to use a stepped 

care approach [41]. For instance, Hoffman et al., [41] based on ROC curve analyses, found that 

no one score on the DT maximised both sensitivity and specificity, and suggested that when 

DT scores fall between 0 and 3, no additional action is needed, whereas scores between 4 and 6 

could trigger referral to less intensive sources of psychosocial assistance (e.g., self-help group), 

and scores > 7 could result in referral to more intensive interventions such as an individual 

appointment with a psychologist. A stepped care approach in cancer is especially relevant, as 

most patients report mild to moderate distress, and a number of minimal interventions (e.g., 

self-administered stress management interventions) have been found to be efficacious in 

alleviating distress [42-45] and cost-effective [44]. The recommendation that a score of > 7 

could result in a referral to psychosocial services is consistent with the findings from this study.  

 

Strengths and weaknesses 

The strengths of the study are its adequate sample size for Rasch analysis [46], 

involvement of a mixed group of oncology outpatients, including an almost equivalent 

proportion of men and women, and use of modern Rasch analysis to establish equivalent scores 

across the HADS subscales and the DT. One limitation of this analysis is reliance on the HADS 

to co-calibrate the DT. Although the HADS is the most widely used scale to calibrate the DT, a 
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number of studies [34; 37; 47-49], including Rasch analyses [25], have reported on its 

psychometric weaknesses, including a lack of consensus on the optimal cut-point for cases of 

anxiety and depression and problematic fit of some items. Another limitation is the low 

response rate (23%). Some of the statistics used to evaluate the appropriateness of the DT cut-

off scores are influenced by the prevalence of the condition in the sample, thus the findings of 

this study might not necessarily apply to other samples.  

 

Implications and conclusion 

Findings from the present study did not support the use of the HADS-Total to calibrate 

the DT. Furthermore, the recommended DT cut-off score of ≥4 was not supported, and higher 

DT scores were found to be equivalent to the borderline cut-off score on the HADS-Anxiety 

(DT cut-off score of 6) and HADS–Depression (DT cut-off score of 7). Clinically, these results 

emphasised the role of the DT as a preliminary screening tool, where a DT score of > 4 score 

might be appropriate when a two-stage screening process is feasible and increasing the cut-off 

score to 6 or 7 might be most appropriate for time- and resource-pressured environments. 

Future research is needed to corroborate our calibration findings using Rasch analysis and 

explore the impact of different distress care pathways on care and outcomes.  
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Table captions 

Table 1 Description of study measures 

Table 2 Equivalent scores on the DT, HADS-Anxiety, and HADS-Depression  

Table 3 Accuracy statistics for DT cut-off scores versus HADS-Anxiety and HADS-Depression 

subscales 

 

Figure captions 

Fig 1 Equating of scores for the HADS-Anxiety (line 1) and HADS-Depression (line 2). 

Vertical or y axis = score of the HADS-Anxiety or HADS-Depression and horizontal or x axis 

= location on the logit scale or level of ability. Read a score of 8 across to the HADS-Anxiety 

(line 1); then read down to HADS-Depression (line 2), and then read back to the raw score, 

which is 6 

 

Fig 2 Equating of scores for the HADS-Anxiety (line 1) and DT (line 2). Vertical or y axis = 

score on the HADS-Anxiety or DT and horizontal or x axis = location on the logit scale or 

level of ability. Read a score of 8 across to the HADS-Anxiety (line 1); then read down to DT 

(line 2), and then read back to the raw score, which is 6 (rounded) 

 

Fig 3 Equating of scores for the HADS-Depression (line 1) and DT (line 2). Vertical or y axis 

= score on the HADS-Depression or DT and horizontal or x axis = location on the logit scale or 

level of ability. Read a score of 8 across to the HADS-Depression (line 1); then read down to 

DT (line 2), and then read back to the raw score, which is 6.5 or 7 rounded 
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Using Rasch analysis to examine the Distress Thermometer’s cut-off scores among a 

mixed group of patients with cancer 

 

Abstract 

Purpose: The Distress Thermometer (DT) is commonly used in cancer care to improve 

detection of distress. The DT’s recommended cut-off score of 4 or 5 has typically been 

established using the Hospital Anxiety and Depression Scale (HADS) by Receiver Operating 

Characteristic curve analysis. The present analysis complements these studies by critically 

examining the use of the HADS to identify the DT’s cut-off score and corroborating the DT’s 

cut-off scores using Item Response Theory (Rasch analysis). 

 

Methods: The DT and HADS were completed by 340 patients with cancer. Rasch 

dimensionality analysis was performed on the HADS-Total and test characteristic curves were 

examined to equate the DT and the HADS subscales. Identified DT cut-off scores were then 

examined for their sensitivity and specificity. 

 

Results: Rasch analysis did not support the unidimensionality of HADS-Total. The test 

characteristic curves indicated that a cut-off score of > 8 on the HADS-Anxiety and HADS-

Depression subscales were equivalent to a score of 6 and 7 on the DT, respectively. However, a 

DT cut-off score of 5 resulted in the best balance between sensitivity and specificity across the 

HADS-Anxiety and HADS-Depression subscales. 

 

Conclusions: Despite being a popular practice,  the present findings did not support combining 

the HADS-Anxiety and HADS-Depression subscales to identify the DT’s cut-off score. 

Furthermore, these results inform the use of the DT as a preliminary screening tool and 

suggests that when a single screen is used a DT cut-off score of 6 or 7 might be more 

appropriate than the typical cut-off score of 4. 

 

Keywords: Psychometrics, anxiety, depression, cancer, psychological tests, questionnaire 
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Table 1. Description of study measures 

Measure Mean score 

(SD) 

No. of patients (%) Score Range 

Possible Observed 

DT  3.71 (2.93) -- 0-10 0-10 

scoring > 4 -- 161 (47.4)   

HADS 

HADS-Anxiety 6.27 (4.27) -- 0-21 0-21 

scoring > 8 -- 117 (34.5)   

scoring > 11 -- 64 (18.9)   

HADS-Depression 4.66 (3.64) -- 0-21 0-16 

scoring > 8 -- 75 (22.1)   

scoring > 11 -- 35 (10.3)   

 

Table 2. Equivalent scores on the DT, HADS-Anxiety, and HADS-Depression  

DT HADS-Anxiety HADS-Depression 

1 3 1.5 

2 4 2.5 

3 5 3 

4 6 4 

5 7 5.5 

6 9 7 

7 11 9 

8 13 11 

9 15.5 12.5 

10 17.5 14 

 



23 

 

Table 3. Accuracy statistics for DT cut-off scores versus HADS-Anxiety and HADS-Depression 

subscales 

 

 Positive 

Predictive 

Value  

(95% CI) 

Negative 

Predictive 

Value  

(95% CI) 

Sensitivity 

(95% CI) 

 

Specificity 

(95% CI) 

Accuracy  

(95% CI) 

HADS-Anxiety and DT 

DT > 3 54.1 

(47.1 – 61.1) 

95.5 

(90.1 – 98.2) 

94.9 

(88.7 – 97.9) 

57.7 

(50.9 – 64.2) 

70.5 

(65.3 – 75.2) 

DT > 4 60.0  

(51.9 – 67.6) 

88.3  

(82.4 – 92.4) 

82.1  

(73.6 – 88.3) 

71.2  

(64.7 – 76.9) 

74.9 

(69.9 – 79.4) 

DT > 5 62.6  

(53.9 – 70.5) 

85.0 

(79.1 – 89.5) 

74.4  

(65.3 – 81.8) 

76.6 

(70.3 – 81.9) 

75.8 

(70.8 – 80.2) 

DT > 6 68.4 

(58.1 – 77.2) 

79.3 

(73.5 – 84.1) 

57.3 

(47.8 – 66.3) 

86.0  

(80.6 – 90.2) 

76.1 

(71.1 – 80.5) 

DT > 7 75.0 

(63.1 – 84.1) 

76.4 

(70.8 – 81.3) 

46.2 

(37.0 – 55.6) 

91.9 

(87.2 – 95.0) 

76.1 

(71.1 – 80.5) 

DT > 8 75.6 

(59.4 – 87.1) 

71.1  

(65.6 – 76.1) 

26.5 

(19.0 – 35.6) 

95.5 

(91.6 – 97.7)  

71.7 

(66.5 – 76.4) 

HADS-Depression and DT 

DT > 3 33.5 

(27.2 – 40.4) 

95.5 

(90.1 – 98.2) 

92.0 

(82.8 – 96.7) 

48.3 

(42.2 – 54.5) 

57.9 

(52.5 – 63.2) 

DT > 4 37.3 

(29.9 – 45.3) 

91.6 

(86.3 – 95.1) 

80.0 

(68.9 – 88.0) 

61.9 

(55.7 – 67.7) 

65.9 

(60.5 – 70.9) 

DT > 5 38.6 

(30.6 – 47.2) 

89.5 

(84.2 – 93.2) 

72.0 

(60.3 – 81.5) 

67.5 

(61.5 – 73.1) 

68.5 

(63.3 – 73.4) 

DT > 6 44.4 

(34.6 – 54.8) 

87.1 

(82.0 – 91.0) 

58.7 

(46.7 – 69.7) 

79.2 

(73.8 – 83.9) 

74.7 

(69.7 – 79.2) 

DT > 7 47.9 

(36.2 – 59.9) 

85.0 

(80.0 – 89.0) 

46.7 

(35.2 – 58.5) 

85.7 

(80.7 – 89.5) 

77.1 

(72.2 – 81.4) 

DT > 8 48.8 

(33.2 – 64.6) 

81.6 

(76.6 – 85.7) 

26.7 

(17.4 – 38.3) 

92.1 

(88.0 – 94.9) 

77.7 

(72.8 – 81.9) 

Note. CI – confidence interval.  
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Figure 1. Equating of scores for the HADS-Anxiety (line 1) and HADS-Depression (line 

2). Vertical or y axis = score on the HADS-Anxiety or HADS-Depression and horizontal or 

x axis = location on the logit scale or level of ability. Read a score of 8 across to the 

HADS-Anxiety (line 1); then read down to HADS-Depression (line 2), and then read back 

to the raw score, which is 6. 

 

  
Figure 2. Equating of scores for the HADS-Anxiety (line 1) and DT (line 2). Vertical or y axis 

= score on the HADS-Anxiety or DT and horizontal or x axis = location on the logit scale or 

level of ability. Read a score of 8 across to the HADS-Anxiety (line 1); then read down to DT 

(line 2), and then read back to the raw score, which is 6 (rounded). 



25 

 

 
Figure 3. Equating of scores for the HADS-Depression (line 1) and DT (line 2). Vertical or y 

axis = score on the HADS-Depression or DT and horizontal or x axis = location on the logit 

scale or level of ability. Read a score of 8 across to the HADS-Depression (line 1); then read 

down to DT (line 2), and then read back to the raw score, which is 6.5 or 7 rounded. 

 

 

 


