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Abstract

Background: The aim of this review was to describe the findings and methodological quality
of studies which sought to validate the Hospital Anxiety and Depression Scale (HADS)
against the Structured Clinical Interview for DSM (SCID) in cancer populations. We also
sought to compare the cut points recommended by these validation studies to the way in
which the HADS is currently used to determine prevalence of psychological morbidity in
cancer populations.

Methods: An electronic database search was conducted of Medline from 1983 to October
2010 for validation studies of the HADS in cancer populations. Reference lists of HADS
reviews were hand searched. To examine which cut points are commonly used in cancer
specific literature to identify the prevalence of psychological disorders, studies published in
2009 were identified via an electronic database search of Medline.

Results: 10 studies which validated the HADS against the SCID in cancer patient populations
were found and examined in detail. None met all methodological criteria associated with
the selection of a screening instrument. Recommendations for optimal HADS thresholds
varied substantially across these studies. The most commonly used threshold for
determining caseness in the 2009 literature on prevalence of psychological distress among
cancer patients was a subscale score of 2 8. This threshold was poorly supported by the
results of the 10 cancer HADS validation studies examined.

Conclusions: Caution is warranted in interpreting the results of prevalence studies using the
HADS. There is a need to develop evidence about the optimal thresholds for defining

caseness using the HADS.



Many studies have reported high rates of psychological morbidity among cancer patients [1-
3]. This has led to growing efforts to improve psychosocial care for people with cancer. In
particular, there has been an increasing emphasis on finding effective and cost efficient
ways to identify those at risk of poor psychological outcomes, and providing them with

psychological therapies suited to their needs [1, 3].

The Hospital Anxiety and Depression Scale (HADS) is frequently used in establishing
prevalence of psychological distress in cancer patient populations [4-6]. The HADS consists
of 14 items which can be used to assess anxiety (7 items) and depression (7 items), to
provide a general indication of distress. Each HADS item is scored from 0 to 3, giving a
maximum score of 21 for each subscale. The HADS developers initially suggested that
subscale scores of less than 7 indicated non-cases of anxiety or depression, scores of 8-10

‘doubtful-eases’ ‘possible’ or ‘borderline’ cases, and scores of 11 or more ‘probable’ or

‘definite’ cases-[7]. In this original study of just 100 medical patients, the HADS was

validated against a 20 minute ‘psychiatric assessment’ rather than a standardised interview

tool [7]. Sensitivity and specificity were not reported, [7], suggesting the need for rigorous

validation studies before widespread use of the instrument. Later the authors provided

recommended interpretations for HADS scores with subscale scores of 0-7 indicating
normal, 8-10 indicating mild, 11-14 indicating moderate, and 15-21 indicating severe,

anxiety or depression [8]. However, these recommendations were not accompanied by

supporting data detailing the sensitivity and specificity of these thresholds [8]. Factor

analysis has indicated, however, that the instrument assesses distinct constructs of anxiety

and depression [9].



Compared with other patient-reported outcome measures for assessing depression, the
HADS has less emphasis on the somatic features of depression such as fatigue, sleep
disturbance and appetite [10, 11]. It has been argued that the omission of these features
from the items of the instrument make it more suitable than other measures for assessing
psychological well-being in medically ill populations, where such depressive symptoms may
be confounded with symptoms of the disease [4]. As a consequence, the HADS has become
one of the most widely used tools for assessing psychological morbidity in cancer patients
[4, 10, 12, 13]. Several review papers have suggested that it is among the best tools for

assessing psychological outcomes for this population [4, 11, 13].

There are two main ways in which the HADS can be used to examine psychological
morbidity in people with cancer. The first involves calculating a mean score and standard
deviation [4]. Mean scores can be compared for different groups of patients or over time.
While statistical definitions of what constitutes a significant change can be applied to mean
scores [14, 15], there is debate about how well such changes reflect clinically significant

changes [15].

The second way of using the HADS to examine psychological morbidity involves the use of a
threshold score or range of scores representing a cut point. Because it is often necessary to
make a judgement about which people are in need of professional help to address the
distress detected using the HADS, thresholds are commonly used to determine caseness
instead of a mean score [4, 16, 17]. Such thresholds are ideally determined on the basis of

optimising sensitivity and specificity compared with a gold standard diagnostic test, which



indicates that the threshold score is clinically meaningful [4, 10, 17]. Therefore the use of

thresholds may have significant advantages over the use of mean scores.

When thresholds are used to identify those with clinically significant distress, however, the
sensitivity and specificity of the chosen threshold needs to be taken into account. Sensitivity
relates to how well a test detects all those with the condition of interest compared to a gold
standard test, while specificity refers to how likely the test is to identify only those with the
condition of interest [18]. Thus a highly sensitive test will have a low false negative rate; and
a highly specific test will have a low false positive rate [18]. The level at which these
thresholds for defining caseness are set has important implications for establishing the

prevalence of psychological morbidity among cancer patients.

While there is no biochemical or pathological test which acts as a gold standard for
assessing the presence of a psychiatric disorder [19], the Structured Clinical Interview for
DSM (SCID) is currently used to diagnose Axis | psychological disorders as defined by the
Diagnostic and Statistical Manual of Mental Disorders [20] (DSM; versions Ill, IV and IV-TR).
Other structured diagnostic interviews, such as the Schedule for Affective Disorders and
Schizophrenia (SADS), do not include diagnoses for all the major Axis | disorders included in
the DSM [20]. The SCID has been periodically updated to reflect revisions in the diagnostic
criteria of successive versions of the DSM and includes diagnostic criteria taken directly from
the DSM. Internationally, the DSM is the most commonly used and valued diagnostic tool
for psychiatric research purposes [21]. Several bodies also recommend that ‘distress’ among

cancer patients be operationalised as adjustment disorder or another psychiatric disorder



from the DSM [22]. The SCID may thus be considered the gold standard comparator for an

instrument such as the HADS.

Therefore, it is timely to critically examine which thresholds are being used to establish the
prevalence of psychological morbidity among cancer patients, as well as to consider the
methodological quality of the validation studies supporting the use of particular thresholds.
This review aimed to: 1 ) Describe the findings and methodological quality of the studies
which sought to validate the HADS against the SCID in cancer populations; and 2) Compare
the recommendations for thresholds/cut points arising from validation studies to the way in

which the HADS is currently used in the cancer literature.

Methods

Literature search to identify validation studies

The reference lists of several recent systematic reviews of the HADS specifically [10, 11], or
of distress screening instruments in general [23], were hand searched to identify studies in
which the HADS was validated against the SCID. In addition to this, an electronic database
search of Medline was conducted to identify relevant studies published between 1983 (the
year in which the HADS was first published [7]) and 30" October 2010 which may have been
missed by previous reviews. The following search terms were used: Hospital Anxiety and
Depression Scale or HADS, cancer or neoplasm, and validation studies or psychometric
properties or interview or clinical interview. Only studies which reported an optimal

threshold on the HADS in comparison to the SCID were included.

Methodological quality of studies



Validation studies were assessed against the following five criteria which are important

considerations when selecting a screening test [24-26]. Data were extracted independently

by two authors and then cross checked to confirm accuracy. by-ene-authorand-checked-by

another

Criterion 1: Appropriateness of sample. The sample in which the validation study takes
place is important for determining the appropriateness of the test for use in other
populations. This is because the predictive value of the test will change with the prevalence
of the condition of interest [24, 27]. The sample should also include an appropriate
spectrum of the disease of interest [26]. Studies were coded as to whether they provided an
adequate description of the sample. Age, gender, sample size, break down of cancer type/s
and the setting from which the sample were recruited were considered minimum

requirements.

Criterion 2: Precision estimates for the test result. Sensitivity and specificity values derived
from empirical studies are estimates of the true value of these properties of the test [28].
Therefore it is important that confidence intervals are reported so that the range of values

in which the true value lies can be observed by the reader [28].

Criterion 3: Independent and blind assessment. This refers to whether the individual/s who
conducted the clinical interview were “blind” or unaware of the person’s scores on the
screening or diagnostic test when they conducted the interview. This reduces the risk of

interviewer bias affecting the results [26].



Criterion 4: Reliability of “gold standard” clinical interview. For a clinical interview to be
used as a gold standard assessment of psychological morbidity, it must be reliable. That is, it
must have test-retest reliability and inter-rater reliability [29]. Test-retest reliability is a
property of the assessment tool itself and need only be demonstrated once. However, inter-
rater reliability may vary according to the training and skills of the interviewers [30], and
therefore should be reported in validation studies. Generally an inter-rater agreement of

90% or kappa 20.80 is considered adequate [31].

Criterion 5: Utility of the test with respect to improving patient outcomes. The utility of the
test lies in whether use of the test ultimately results in better outcomes for those tested.

This is reliant on the availability of effective treatments for those identified as cases [26].

Literature search to identify use of HADS thresholds in the literature
A search of Medline using the terms Hospital Anxiety and Depression Scale or HADS and

cancer or neoplasm, was conducted for 2009 (January-December ]inclusive\). This search was

intended to provide a snap shot of how the HADS has recently been used in the cancer
literature rather than a comprehensive assessment. Any studies which assessed the
prevalence of psychological distress among cancer patients using the HADS were included.
The threshold score on the HADS which was used by the authors to determine caseness, as
well diagnostic outcomes considered (e.g. depression, any disorder etc.) was extracted for

each study.

Results

HADS validation studies

i
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A total of 11 validation studies were identified that compared the performance of the HADS
against the SCID. However, two of these studies used the same sample of cancer patients
for validation of the HADS and recommended the same optimal HADS cut point [32, 33]. The

results of these two studies are therefore only reported once in the analysis below.

The majority of the validation studies assessed patients for SCID diagnoses of adjustment
disorder and/or major depressive disorder. A number of studies, however, gave patients a
diagnosis of ‘any psychiatric disorder’, which in some samples included anxiety disorders,
alcohol dependence and psychosis. Five studies examined sensitivity and specificity
separately for more than one diagnostic category. Six studies examined major depression;
five adjustment disorder with or without depression; and four examined any psychiatric

disorder.

Methodological quality of studies validating HADS against the SCID

Due to the inclusion criteria of the review, all studies met criterion one, as all reported on
the validation of HADS in a cancer population. All studies also reported sensitivity and
specificity, however, only two of the 10 studies met criterion two by reporting precision
estimates (confidence intervals) for sensitivity and specificity [34, 35]. Four studies reported
that interviewers were blind to participants’ HADS scores (criterion three; [33, 35-37]), and
of these, only one also met the criterion related to precision estimates [35]. Only two
studies reported on the inter-rater reliability of the clinical interview (criterion four). Neither
of these two studies met the reliability criteria for all diagnoses assessed within the study
(an inter-rater agreement of 90% or kappa =0.80). Akechi et al. (2006) [35] met inter-rater

reliability criteria for major depression but not adjustment disorder; Keller et al. (2004) [38]
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met inter-rater reliability criteria for any psychiatric diagnosis, but not for specific diagnoses.
No studies reported on the clinical utility of HADS with respect to patient outcomes
(criterion five). Figure 1 displays the quality criteria in a hierarchy, showing the number of
studies meeting each successive criterion as well as all the preceding criteria. Details of each
validation study, including the recommended cut points and sensitivity and specificity are

presented in Table 1.

<INSERT FIGURE 1 HERE>

<INSERT TABLE 1 HERE>

Studies using the HADS to assess prevalence of psychological distress

The literature search for articles using a HADS threshold score to assess prevalence of
psychological distress in cancer populations identified 79 studies published in 2009. Of
these, 55 articles were excluded: 6 articles were not published in English, 10 were
duplicates, 5 reported on the use of HADS in non cancer samples, 3 were review articles, 3
were validation studies, 4 were not relevant, 21 were prevalence studies reporting mean
scores or correlations rather than using thresholds, and in 3 studies, the HADS threshold
scores used were not stated. This left 24 relevant prevalence studies which reported on the

use of HADS threshold scores.

These 24 prevalence studies used the HADS to determine variously cases of ‘psychological

or emotional distress’, ‘psychological morbidity’, ‘elevated levels of anxiety or depression’ or

11



‘cases of depression’ only. The HADS cut points used to identify distress or elevated
anxiety/depression are presented in Table 2 below. Three of the prevalence studies used
the HADS to determine cases of depression only, with these cut points shown in Table 3.
These cut points were compared to the threshold scores determined by the validation
studies above in order to maximise the sensitivity and specificity of the HADS as compared
to the gold standard measure the SCID. Table 2 shows cut points used to assess prevalence
compared to the optimal HADS threshold calculated for a SCID diagnosis of any psychiatric
disorder or adjustment disorder; while Table 3 shows prevalence cut points in comparison
with the optimal HADS threshold calculated for a SCID diagnosis of Major Depressive

Disorder.

<INSERT TABLE 2 HERE>

<INSERT TABLE 3 HERE>
As shown in Tables 23 and 34, there was a poor correspondence between the thresholds
used to assess prevalence of distress and those thresholds established in the validation
studies in order to maximise sensitivity and specificity of the HADS relative to clinical
interview. Thresholds to determine caseness vary substantially in the validation literature,
for example from a subscale score as low as 4 [39] to as high as 11 [40]. In contrast, the
most commonly used HADS threshold to determine prevalence was a subscale score of 8 or
above to identify a ‘case’ of anxiety, depression or distress, used in 13 of the 24 prevalence
studies. This score (28) was only recommended in one of the ten relevant validation studies
[40]. Several prevalence studies used thresholds which were not supported by any of the

cancer validation studies identified in this review.
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Discussion

Of the 10 studies identified in which the HADS was validated against the SCID in cancer
populations, none met all the methodological criteria required of screening and diagnostic
tests. A number of methodological problems are evident in the validation studies identified.
Confidence intervals associated with sensitivity and specificity calculations were poorly
reported. Without such information, it is difficult to determine where these true values lie
[28]. For the two studies which reported precision estimates, a lack of precision in the
reported sensitivity and specificity of the thresholds was notable. This most likely reflects
relatively small samples used in the validation studies and low prevalence of the disorders
being examined. Criteria related to blinding and inter-rater reliability for the clinical
interview were also poorly met across studies. The reliability of any interviewer-
administered instrument is a function of many factors, including interviewer training and
the characteristics of the subject sample [30]. Therefore, given the limited reporting of
blinding and inter-rater reliability, it is possible that these factors adversely affected the
accuracy of the sensitivity and specificity estimates reported. It is notable that no studies
reported on whether the use of the screening test led to better patient outcomes. This is an
important issue to consider when weighing up the cost effectiveness of screening of any
type [41, 42], and also raises ethical issues regarding whether the instrument should be
used as a screening tool in the absence of any evidence of benefit. A recent review of
randomised trials of the effect of screening for psychological distress on psychological
outcomes for cancer patients, for example, reported a limited effect of screening [22]. Only
three of seven randomised studies showed an effect of screening on psychological wellbeing

[22].
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What might account for variability in HADS thresholds reported in cancer validations
studies?

The variability in the thresholds recommended in the HADS validations studies was notable.
Apart from the methodological differences there are several other factors related to sample
composition which may account for the variation in the HADS cut-points recommended in

the cancer validation studies.

Variation in disease type and prognosis: Although the HADS was developed and validated
in a medical population [7], it was not specifically developed for use with patients with
cancer. Cancer is a heterogeneous disease, with different cancer types associated with
varied prognostic expectations. For example, overall 5 year survival rates are more than
85% for breast and prostate cancer, but less than 16% for pancreatic and lung cancers [43,
44]. Different disease types and stages are also associated with different symptomes,
treatment courses, and severity and endurance of treatment side effects [45-47]. Hence at
particular stages of the disease trajectory and under particular circumstances a degree of
worry or negative affect may be considered part of a normal, if unpleasant, adjustment to
the clinical course of the disease [48, 49]. These differences need to be taken into account
when interpreting the validity of recommended HADS thresholds across patients with

different disease and treatment regimens [50].

Possible cultural effects on the thresholds recommended by validation studies: Of the 10
cancer validation studies identified for the HADS using the SCID as a gold standard, only one

was conducted using the English language version of the HADS. Validation studies of

14



different language versions of the HADS have been associated with different factor
structures [51] and optimal thresholds for identifying caseness [10]. It has been suggested
that HADS thresholds may vary cross culturally as a result of variations in the symptomatic
presentation of anxiety and depression [11, 52, 53]. For example, it has been suggested
that culture may influence whether depression is expressed in emotional and psychological
terms or whether it is manifested as physical symptoms [54]. As different items within the
HADS focus either on physical or psychological symptoms, endorsement of different
combinations of items in a given population will alter the specificity and sensitivity of a given
threshold for defining caseness [55]. Therefore one might expect that the threshold for
defining caseness may vary between cultures depending on the way in which cultural norms

influence respondents’ answers.

How well do thresholds used in prevalence studies correspond to the recommendations
from validation studies?

While the present study presented only a ‘snap shot’ for the way in which the HADS

thresholds are used to assess prevalence of psychological morbidity in the research

literature, it nonetheless highlights important issues which warrant consideration. As shown

in Tables 3 and 4, on both the anxiety and depression subscales, the most commonly used
subscale threshold used in prevalence studies is a score of 8 or more. This threshold is
poorly supported by validation studies with cancer patients, but does correspond to the
recommendations of the original validation study by Zigmond & Snaith [7], conducted with a

sample of just 100 medical patients. As described previously, t-this-eriginal-study-the HADS

was originally validated against a 20 minute ‘psychiatric assessment’ rather than a

standardised interview tool. Sensitivity and specificity were not reported [7]. These

15



methodological limitations suggest the recommended thresholds from this original study

may not be optimal for use with cancer populations.

The continued reliance on the Zigmond & Snaith thresholds [7, 8] may reflect short comings
in the cancer validation literature. Validation studies conducted with HADS in cancer
populations offer little consistency with respect to the thresholds; this is possibly due to
variability within the cancer patient populations in terms of culture, disease stage,
treatment status, and type of disease across the studies. The validation of the performance
of the HADS against different SCID diagnoses may also have contributed to this variability.
Psychological ‘distress’ is poorly operationalised and it is not entirely clear how distress,
anxiety or depression correspond to the psychiatric diagnoses derived from the SCID. These
factors have significant implications for the way that HADS is used and interpreted in
psycho-oncology research with respect to estimating prevalence of psychological morbidity,

defining treatment effects and the deployment of resources for psychosocial care.

Implications of use of HADS thresholds which may not be appropriate for the target

cancer population

Potential error in prevalence estimations: The wide variation in the recommended
thresholds across studies has significant implications for interpretation of the prevalence of
psychological morbidity reported in the literature. Depending on the threshold used, this

may result in a significant under or over estimation of psychological morbidity.
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Implications for triage and access to psychosocial care: \While people with cancer may //{ Formatted: Font: Not Bold

require psychosocial services such as counselling for a variety of reasons [56] symptoms of //{ Formatted: Font: Not Bold

anxiety and depression may be common triggers for referral. This has resulted in increasing { Formatted: Font: Not Bold

emphasis on the use of HADS and similar measures as screening tools in clinical settings [13,

57].1f thresholds are set too low when the HADS is used as a screening instrument, then it is
likely that many patients who do not need specialist psychosocial care will be offered it. This
may have several implications for the service. First, resources may be expended
unnecessarily on patients who do not need specialist psychosocial care. Further, uptake of
referral and other psychosocial services are likely to be lower than expected if patients are
offered services which they do not feel that they need [1, 58]. This may lead to the
appearance of low demand for such services, potentially resulting in funding cuts.
Conversely, if thresholds are set too high, many patients who need psychosocial care may
not be identified and offered appropriate care [38]. Untreated anxiety and depression are
associated with detrimental outcomes such as poor quality of life, poor adherence to

treatment, reduced recall of medical information, and poorer overall adjustment [59-61].

Estimates of treatment effectiveness: HADS is often used as an outcome measure in
psychosocial intervention trials in cancer populations [4]. If the approach of examining
change in the proportion of people above the threshold for caseness is used, a threshold
which is set too low may fail to detect an intervention effect. Conversely if the threshold is
set too high, this may not capture change in those people with clinically significant distress
who fall below the threshold. This may result in underestimation of the treatment effect.

With continuing debate over which psychosocial interventions are effective and with which

17



populations [62, 63], potential inaccuracies with respect to outcome measures add further

complexity to interpreting this literature.

Conclusions

Examination of the current literature suggests that results of prevalence studies using the
HADS should be interpreted with caution. There is also an urgent need to develop
consistent evidence about how the HADS should be used in different oncology settings and
what thresholds may be appropriate for identifying the prevalence of clinically significant

psychological morbidity. This should be done through rigorous validation studies in defined

cancer populations. These studies should clearly articulate the sample, and methods,

including the type of disorder that the HADS is being used to identify. Clear and accurate

reporting of these issues will assist readers in making judgements about the appropriate use

of this measure in a given population.
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Table 1. Sensitivity and specificity of optimal thresholds (95% Cl) recommended by studies assessing the validity of the HADS against the SCID in cancer

populations

Reference Setting Sample HADS threshold recommended for HADS threshold recommended for
any psychological disorder or major depression only
adjustment disorder (with or without
major depression)

Akechi et al. Hospital Palliative Care N =209 T>13° T217

(2006)[35] Unit Mean age 61yrs Sensitivity=0.80 (0.66-0.89) Sensitivity=0.71 (0.42-0.86)

Japan 66% male Specificity=0.67 (0.59-0.74) Specificity=0.77 (0.71-0.82)

Terminally ill inpatients
Lung, colon, head and neck, liver cancers
No current cancer treatment

D27°
Sensitivity=0.78 (0.63-0.87)
Specificity=0.58 (0.50-0.65)

D29
Sensitivity=0.86 (0.56-0.94)
Specificity: 0.69 (0.62-0.75)

Costantini et al. | Two cancer treatment N=132 T210°
(1999)[32)/ centres Mean age 53yrs Sensitivity: 0.84 (NR)
Morasso et al. Italy 100% female Specificity: 0.79 (NR)
(2001)[33] Outpatients receiving chemotherapy

Breast cancer; cancer stage not specified

All patients had completed

chemotherapy within past 12 months
Keller et al. Department of Surgery N =189 T216°¢
(2004)[38] Germany Mean age 57.4yrs Sensitivity: 0.86 (NR)

60% male

Inpatients admitted to undergo surgery
Heterogeneous cancer types (e.g.
colorectal, gastric, liver) and stage
Prior to undergoing surgery for cancer

Specificity: 0.87 (NR)

Kugaya et al.
(1998)[39]

Cancer Centre Hospital
Japan

N=128

Mean age 61.1yrs

62% male

Majority (94%) inpatients
Heterogeneous cancer types (e.g.
advanced lung, head and neck,
digestive); cancer stage not specified

T>10°
Sensitivity: 0.92 (NR)
Specificity: 0.66 (NR)

A27"
Sensitivity: 0.75 (NR)
Specificity: 0.88 (NR)

T219
Sensitivity: 0.82 (NR)
Specificity: 0.96 (NR)

A7
Sensitivity: 0.94 (NR)
Specificity: 0.88 (NR)
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85% pre-treatment

D24° D210
Sensitivity: 0.92 (NR) Sensitivity: 0.82 (NR)
Specificity: 0.58 (NR) Specificity: 0.95 (NR)
Kugaya et al. Cancer Centre Hospital N =107 T215°
(2000)[64] Japan Mean age 61yrs Sensitivity: 0.72 (NR)
76% male Specificity: 0.81 (NR)
Inpatients
Head and neck cancers (oral cavity,
pharynx or larynx).
61% advanced cancer (stage IlI-1V)
All pre-treatment
Ozalp et al. Ankara Hospital N =204 T>10° T217
(2008)[36] Turkey Mean age 50.8yrs Sensitivity: 0.84 (NR) Sensitivity: 0.70 (NR)
100% female Specificity: 0.49 (NR) Specificity: 0.80 (NR)
Inpatients
Breast cancer A>5° A7
45% were pre-treatment; 34% had Sensitivity: 0.88 (NR) Sensitivity: 0.70 (NR)
undergone surgery, 4% chemotherapy, Specificity: 0.53 (NR) Specificity: 0.65 (NR)
14% combined treatment
D>6" D>5
Sensitivity: 0.72 (NR) Sensitivity: 0.88 (NR)
Specificity: 0.67 (NR) Specificity: 0.60 (NR)
Ravazi et al. Internal Medicine N =210 T213° T219
(1990)[40] Department Mean age 55.3yrs Sensitivity: 0.75 (NR) Sensitivity: 0.70 (NR)
Belgium 67% female Specificity: 0.75 (NR) Specificity: 0.75 (NR)
Inpatients
Heterogeneous cancer types and stage A>8" A211
Treatment stages not specified Sensitivity: 0.64 (NR) Sensitivity: 0.54 (NR)
Specificity: 0.72 (NR) Specificity: 0.75 (NR)
D27"° D29
Sensitivity: 0.59 (NR) Sensitivity: 0.71 (NR)
Specificity: 0.78 (NR) Specificity: 0.76 (NR)
Singer et al. Patient records from N =250 T>14° T217
(2008)[37] Leipzig tumour registry Median age 60-69yrs Sensitivity: 0.70 (NR) Sensitivity: 0.85 (NR)
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Germany 91% male Specificity: 0.80 (NR) Specificity: 0.86 (NR)
Outpatients
Laryngeal cancer A27°¢ A211
All had undergone total or partial Sensitivity: 0.72 (NR) Sensitivity: 0.70 (NR)
laryngectomy surgery in the past Specificity: 0.80 (NR) Specificity: 0.97 (NR)
D>7°¢ D>7
Sensitivity: 0.67 (NR) Sensitivity: 0.85 (NR)
Specificity: 0.76 (NR) Specificity: 0.73 (NR)
Singer et al. Hospital clinics of N =689 T>13°¢
(2009)[17] University of Leipzig, Median age 60-69 Sensitivity: 0.76 (NR)
Germany 59% male Specificity: 0.60 (NR)
Inpatients
Heterogeneous cancer type and stage A27¢
Heterogeneous treatment types Sensitivity: 0.75 (NR)
Specificity: 0.56 (NR)
D>5°¢
Sensitivity: 0.82 (NR)
Specificity: 0.49 (NR)
Walker et al. Outpatient clinics N=361 T2 15
(2007)[34] UK Mean age 61.7 yrs Sensitivity: 0.87 (0.70-0.95)
77% female Specificity: 0.85 (0.81-0.89)
Outpatients
Heterogeneous cancer types and stages A29
Treatment types not specified Sensitivity: 0.87 (0.70-0.95)
Specificity: 0.83 (0.78-0.86)
D27
Sensitivity: 0.90 (0.74-0.97)
Specificity: 0.88 (0.84-0.91)
NR Not Reported
a Adjustment disorder without major depression

Adjustment disorder with major depression
Any psychiatric disorder




Table 2. HADS thresholds for assessing ‘psychological distress’ used in the cancer prevalence
studies published in 2009 compared to the number of HADS cancer validation studies justifying

the threshold used .

HADS scale Threshold score used to Proportion of validation studies
determine prevalence recommending the use of the same
(proportion of prevalence threshold score for ‘any psychiatric
studies) [reference] disorder’ or adjustment disorder
Anxiety subscale A>7 (1/24)[65] 3/10
A28 (13/24)[59, 66-76] 1/10
A>11 (1/24)[77] n/a (none)
Depression subscale D>7 (1/24)[65] 3/10
D>8 (13/24)[59, 66-76] n/a (none)
D211 (1/24)[77) n/a (none)
Total score T210 (1/24)[78] 3/10
T>13 (3/24)[17, 68, 79] 3/10
T>14 (1/24)[66] n/a (none)
T215 (4/24)[80-83] 1/10

N.B. Not all prevalence studies used both anxiety/depression subscale scores and the total score,

therefore not all numbers add to 24.



Table 3. HADS thresholds for assessing depression used in the cancer prevalence studies published

in 2009 compared to the threshold recommendations of HADS cancer validation studies.

HADS scale

Thresholds scores used to
determine prevalence

(proportion of prevalence

Proportion of validation studies
recommending the use of the same

threshold score for Major Depressive

studies) [reference] Disorder
Depression subscale D>7 (2/24)[83, 84] 2/10
D>8 (1/24)[85] n/a (none)
D>10 (1/24)[86] 1/10
Total score T>19 (1/24)[68] 2/10
T>20 (1/24) [78] n/a (none)
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