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The aim of this prospective study was to identify the psychiatric morbidity associated with the diag-
nosis and treatment of early breast cancer. At each of five time points, 269 women were interviewed
using a shortened version of the Present State Examination (PSE) and 266 completed self-assessment
questionnaires, the Hospital and Anxiety Depression Scale (HADS) and the Rotterdam Symptom
Checklist (RSCL). This paper compares the ability of the questionnaires to detect psychiatric mor-
bidity with that of the PSE. The majority of women who experienced anxiety and/or depression did so
within 3 months of their initial surgery. The clinical interview identified anxiety disorder in 132 of 266
women (49.6%) and depressive illness in 99/266 (37.2%) during the first 3 months. Using the recom-
mended threshold of > 11 for caseness, the sensitivities for both tests were very low at 24.2% (HADS
anxiety) and 14.1% (HADS depression) and 30.6% (RSCL psychological distress scale). Lowering the
threshold value to > 7 on the HADS improved the sensitivity to 72% for the anxiety subscale, but it
remained low at 37.4% for the depression subscale. A threshold of > 7 for the RSCL scale raised sen-
sitivity to 66.7%. Lowering the threshold values raised the sensitivity of both the instruments but
decreased their specificity: the lower the threshold, the greater the number of women who were iden-
tified as false positives which would increase the work load for clinic staff if used as a screening tool.
Given that the HADS was inadequate in discriminating for depressive illness, it was not surprising
that its use as a unitary scale with a threshold value as low as 12 resulted in a sensitivity of only 42.7%.
In the light of these findings, we question the use of both the HADS and the RSCL as suitable research
or screening instruments for detection of psychological morbidity in early breast cancer. © 1999
Elsevier Science Ltd. All rights reserved.
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INTRODUCTION depression [1,2]. Systematic studies show that between 20
EVERY YEAR in the U.K., around 24 000 women are diagnosed and 35% of women with breast cancer, irrespective of their
with breast cancer. There has been extensive research into the  stage of disease, have measurable psychiatric morbidity [3, 4].
psychosocial sequelae of the diagnosis and treatment of this In research settings, questionnaires are used frequently to
disease providing ample evidence that a significant minority  assess quality of life of patients entered into clinical trials, so
of women are at increased risk of developing anxiety and it is important to determine how reliably they detect differ-
ences between groups. In clinical practice, detection rates of
this morbidity have been shown to be low [5]. Patients may
tion, St Bartholomews and the Royal London School of Medicine be reluctant to disclose how they are feeling and doctors and

and Dentistry, Robin Brook Centre, West Smithfield, London, nurses may be unwilling to enquire or lack the appropriate
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to patients would enable doctors and specialist nurses to
concentrate their efforts on women who need their help and
thus use their time more efficiently. Two questionnaires are
widely used as screening instruments to measure psychological
morbidity for patients with cancer in both research and clinical
settings: the Hospital Anxiety and Depression Scale (HADS)
[6] and the Rotterdam Symptom Checklist (RSCL) [7].

The HADS is intended for use with physically ill patients
and unlike other psychiatric self-report questionnaires, does
not contain somatic symptoms which may be attributable to
disease and/or treatment. The 14-item instrument comprises
two 7-item subscales designed to discriminate between anxi-
ety and depression. All items refer to symptoms experienced
during the previous week. The authors [6] recommended
using a threshold of 11 to include all probable cases of anxiety
disorder and depressive illness and a threshold of 8-10 to
identify all possible cases of the two disorders.

The RSCL was developed primarily as an instrument to
measure symptoms reported by patients with cancer partici-
pating in clinical research. It is a multidimensional scale for
use in assessment of quality of life and contains two sub-
scales: one of these is an 8-item scale assessing psychological
distress during the previous three days. The recommended
threshold for this scale is 11, according to personal commu-
nication with one of the authors, cited by Hopwood and
associates [8].

The few studies that have now been published measuring
the performance of these questionnaires as screening tools in
different populations of patients with cancer, have reported
somewhat equivocal findings. Razavi and colleagues reported
that the French version of the HADS scale failed to dis-
criminate between anxiety and depression when measured
against a psychiatric interview [9]. They suggested summa-
tion of both scales to provide a unitary 14-item psychological
distress scale and tested its ability to screen for psychiatric
morbidity on a sample of in-patients with various cancer sites.
Application of receiver operating characteristic (ROC) analy-
sis [10] found that the optimal thresholds on the unitary scale
were 19 for major depressive disorder and 13 for depressive
illness plus adjustment disorder.

In a study of patients with a variety of cancers, using paired
combinations of questionnaires including the HADS and the
RSCL, Ibbotson and colleagues [11] concluded that both
instruments performed well. In this study, psychiatric
diagnosis was made following the administration of the
Psychiatric Assessment Schedule [12], using DSM III
criteria [13]. The HADS was used as a unitary scale with
14 identified as the optimal threshold value using ROC
analysis; the study did not test the performance of the
HADS subscales. However, when patients were classified as
disease-free, having stable disease or with progressive disease,
some differences in the performances of the instruments
emerged. The HADS performed well in patients who were
disease-free or whose disease was judged stable, but was not
sensitive or specific enough for patients with progressive dis-
ease. Only the RSCL performed well in those who had
progressive disease. In patients who were receiving active
treatment, both questionnaires were effective as screening
instruments.

Patients with advanced breast cancer, in a study by Hop-
wood and colleagues [8] completed the HADS and the
RSCL and were interviewed using the Clinical Interview
Schedule [14]. The HADS was able to discriminate between

anxiety and depression. Optimal sensitivity and specificity
were found to be in line with the recommended threshold of
11 for both the HADS anxiety and depression subscales and
11 on the RSCL psychological distress scale. However, the
misclassification rate for the HADS depression subscale was
25%, compared with 12% for the anxiety subscale and 21%
on the RSCL. When these thresholds were applied to a large
outpatient sample of women with advanced breast cancer
[15], the authors found that although both questionnaires
identified very similar percentages of cases, there was con-
siderable discrepancy in the makeup of the two groups: con-
cordance in identifying cases was only 43%.

A study conducted by Ramirez and colleagues [16] focused
specifically on women with early breast cancer. The primary
aim was to assess the ability of the pre-operative HADS score
to detect current mood disorder and to predict disorder at 3
and 12 months postoperatively, measured against a psychi-
atric interview. The HADS was used as a unitary 14-item
scale; no results were reported about the ability of the HADS
subscales to discriminate between anxiety and depression.
The application of ROC curve analysis demonstrated an
optimum threshold of 11 on the unitary scale to achieve a
sensitivity of 70% in identifying psychiatric disorder either
pre-operatively or at 3 and 12 months postoperatively. The
performance of the HADS in identifying concurrent mood
disorder at 3 and 12 months was poor. The authors con-
cluded that the performance of a single pre-operative HADS
score in identifying mood disorder in the year after diagnosis
was superior to using the HADS to detect concurrent mood
disorder at intervals throughout that year.

Thus, there appears to be uncertainty, not only about
which questionnaire most accurately identifies patients with
anxiety and depression, but also about what threshold values
should be used. In this paper we compare the performance of
the HADS and the RSCL in detecting anxiety and depression
with that found following a standardised clinical interview.

PATIENTS AND METHODS

Sample

Two hundred and sixty-nine women treated for early
breast cancer in the south of England were recruited to a
large Cancer Research Campaign funded study designed to
assess psychological outcomes of different treatment policies.
Detailed results from this study have been reported elsewhere
[4]. All the women were aged less than 75 years and had stage
I or stage II disease. Of the 115 women who were treated by
local excision, 107 (93%) received adjuvant radiotherapy.
Adjuvant chemotherapy was given to 20/269 (7%) of the
sample and 155/182 (85%) of postmenopausal women were
given tamoxifen.

Assessments

The women were interviewed in their own homes by
trained interviewers at five different time points: post-
operatively (within 3 weeks of surgery), at 3 months, and at 1,
2 and 3 years after initial diagnosis and treatment, using a
shortened version of the Present State Examination (PSE)
[17]. Self-assessment questionnaires including the HADS
and the RSCL were left with the women to complete and
return in a pre-paid envelope immediately following the
interview. Only results for the postoperative and 3 month
assessment are reported here. Results for the other assess-
ments have been previously published elsewhere [18].
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The PSE is a standardised semi-structured interview
designed to assess present mental state to which psychiatric
diagnostic criteria (DSM III) were applied. Depressive illness
was diagnosed if women had reported depressed mood for at
least the four preceding weeks accompanied by at least four of
the following symptoms: changes in weight or appetite; dis-
turbances of sleep pattern; energy retardation; loss of interest;
feelings of guilt or worthlessness; loss of libido; diminished
concentration; suicidal ideation. Anxiety state was diagnosed
if women had experienced generalised persistent anxiety for
at least 4 weeks accompanied by symptoms from the follow-
ing categories: motor tension, autonomic symptoms, appre-
hensive expectation and problems with concentration.

The interviewers were blind to the questionnaire scores
when PSE ratings were made. All interviews were tape
recorded in order to enable rate-rerate and interrater tests for
reliability. Checks of rate-rerate reliability were performed on
a random sample of 241 (30%) interviews. Any discrepancies
were checked by an independent rater. Ratings showed little
evidence of drift. Interrater reliability checks for each of the
three interviewers were also performed on a further 81 of 269
(30%) tapes and showed good overall concordance between
interviewers. All reliability coefficients were found to be
within satisfactory limits using a weighted Kappa statistic
[19].

Analysis

Sensinivity and specificity. The sensitiviry of a test refers to
its ability to identify the proportion of true cases of affective
disorder in a given population (number of true cases identi-
fied/number of true cases identified plus number of false
negatives). The higher the sensitivity, the lower the rate of
false negatives (those who are incorrectly identified as non-
cases). The specificity of a test refers to its ability to identify
the proportion of true non-cases (number of true non-cases
identified/number of true non-cases identified plus number of
false positives). The higher the specificity, the lower the rate
of false positives (those who are incorrectly identified as true
cases). Changing the threshold values for a test alters both
sensitivity and specificity. Lowering the threshold value
increases sensitivity but decreases specificity so that there
are fewer patients assessed as not distressed when in fact
they are (false negatives), but more who are assessed as dis-
tressed when they are not (false positives). Raising the value
has the reverse effect, decreasing sensitivity but increasing
specificity.

Misclassification rate. The misclassification rate (MR)
refers to the number of patients who are identified by the
questionnaire as either false negatives or false positives and is
calculated from the ratio false negatives + false positives/total
number in the sample.

Positive predictive wvalue. The positive predictive value
(PPV) [20] of a test refers to the probability of a score at or
above the chosen cut-off point being a true case. It is calcu-
lated from the ratio of correctly identified cases/total number
of patients who are identified as true cases. Thus, it takes into
account only true cases and false positives, not those patients
who are false negatives.

RESULTS
Sample
Results reported elsewhere [18] showed that, in the 3 year
duration of the study, the majority of the 269 women who

experienced anxiety and/or depression had done so within the
first 3 months following diagnosis and treatment. To max-
imise the number of available cases on which to test the per-
formance of the questionnaires, data were therefore
combined from the postoperative and 3 month assessments.
Postoperatively and/or at 3 months, 266 (99%) women com-
pleted the HADS and 267 (99%) completed the RSCL. The
data set includes all the women who were identified by the
PSE as cases of anxiety and/or depression and who completed
the questionnaires at one time point or the other, but not
both, so that all patients are represented once only.

The thresholds selected to apply to the data for the HADS
anxiety and depression subscales and for the RSCL were:
> 11, the recommended published score for caseness; > 8,
which is the value that takes into account borderline cases;
and > 7 which was the optimal value for the RSCL identified
by Ibbotson and colleagues [11]. The thresholds selected for
the HADS as a unitary scale were > 19, >14 and >11 to
enable comparison of results with the findings of other stud-
ies cited above.

Prevalence

One hundred and thirty-two of 266 (49.6%) women were
assessed as anxious and 99/266 (37.2%) as depressed by the
clinical interview (PSE), postoperatively or at the 3 month
interview.

Using a threshold value of 11 for the HADS, 36/266
(13.5%) of the sample were classified as anxious and 20/266
(7.5%) as depressed. Reducing the value to 8 increased cases
of anxiety to 105 (39.4%) and of depression to 44 (16.5%).
At a threshold of 7, 122 (45.8%) of the women were anxious
and 49 (18.4%) were depressed.

On the psychological distress subscale of the RSCL, 49/
267 (18.3%), 86/267 (32.2%) and 115/267 (43.1%) of
women were identified as distressed using thresholds of 11, 8
and 7, respectively.

Performance of questionnaires compared with clinical interview
(PSE)

(1) HADS anxiety and depression subscales. Using the
recommended threshold for caseness of 11, sensitivity for the
anxiety subscale was 24.2% and specificity was 97%
(Table 1). Thus, of the 132 women diagnosed as anxious by
the PSE, 32 were identified by the HADS but 100 were not
(false negatives). Of the 134 women identified as not anxious
by the PSE, 130 were similarly classified by the HADS. On
the depression subscale, sensitivity was 14.1% and specificity
98.2%. Fourteen women were identified as depressed by both
the PSE and the HADS but the latter failed to detect 85 who
were false negatives. Of the 167 women who were found not
to be depressed by the PSE, 161 were similarly identified by
the HADS.

Applying a threshold value of 8 raised sensitivity on the
anxiety subscale to 63.6%, so that 84 of 132 women were
rated anxious on both the HADS and the PSE but 48 were
false negatives according to the HADS. Specificity was
84.3%: 113 of 134 were identified as not anxious on the two
measures and 21 women were false positives. On the depres-
sion subscale, sensitivity was 33.3% and specificity 93.4%.
Thirty-three women were identified as depressed using both
tests but another 66 were false negatives using the HADS.
Both tests identified 156 women as non-depressed but the
HADS assessed 11 who were false positives.
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Table 1. Screening performance of HADS and RSCL measured against clinical interview (PSE)

Threshold n Sensitivity % non PSE  # false neg. Specificity % non PSE  n false pos.
HADS
>11 Anxiety 266 24.2 132 100 97.0 134 4
Depression 266 14.1 99 85 98.2 167 6
>8 Anxiety 266 63.6 132 48 84.3 134 21
Depression 266 33.3 99 66 93.4 167 11
>7 Anxiety 266 72.0 132 37 79.9 134 27
Depression 266 37.4 99 62 92.8 167 12
RSCL
Psychological distress
>11 267 30.6 144 100 95.9 123 5
>8 267 52.1 144 69 91.1 123 11
>7 267 66.7 144 48 84.6 123 19
HADS, Hospital and Anxiety Depression Scale; RSCL, Rotterdam Symptom Checklist; PSE, Present State Examination.
Table 2. Screening performance of HADS unitary scale measured against clinical interview (PSE)
HADS threshold n Sensitivity (%) n on PSE n false neg. Specificity % n on PSE n false pos.
>19 266 20.3 143 103 98.4 123 3
>14 266 40.6 143 74 94.3 123 8
>12 266 42.7 143 61 92.7 123 9

Abbreviations as in Table 1 footnote.

Lowering the threshold value to 7 improved sensitivity to
72% on the anxiety subscale: 95/132 were rated as anxious on
both measures and 37 were false negatives on the HADS.
Specificity was 79.9% so that the HADS and the PSE were
both identifying 107 women as non-anxious but 27 women
were false positives according to the HADS. Sensitivity on
the depression subscale remained low at 37.4% so that only
37 women were identified as depressed on both measures and
62 women were false negatives. Specificity remained high at
92.8%, so that the two measures both identified 155 women
as non-cases and 12 women were false positives according to
the HADS.

(i) HADS unitary scale. The application of a threshold of
19 resulted in a sensitivity of 20.3% (Table 2). Thus, of the
143 women identified as suffering from psychological distress
(anxiety and/or depression) by the PSE, 40 were identified by
the HADS but 103 were false negatives. Lowering the
threshold value to 14 raised sensitivity to 40.6%; 69 of 143
women were distressed according to both the HADS and the
PSE but the HADS did not identify 74 who were distressed
according to the PSE. Further reducing the threshold to 12
made little difference to the sensitivity of the HADS at
42.7%, with 61 of 143 women false negatives. The specificities
at all three thresholds were high at 98.4%, 94.3% and 92.7%,
respectively, so that the numbers of distressed women identified
by the HADS but not the PSE (false positives) were very low.

(i11) RSCL psychological distress scale. Using a threshold
value of 11 on the psychological distress scale, sensitivity for
the RSCL was 30.6% and specificity was 95.5% (Table 1).
Thus 44 women were deemed to be distressed on both the
RSCL and the PSE but an additional 100 patients were false
negatives assessed by the RSCL. Both the RSCL and the PSE
identified 118 of 123 women as non-distressed and 5 women
were false positives using the questionnaire. Lowering the
value to 8 resulted in a sensitivity of 52.1% and specificity of
91.1, with 75 women identified as cases by both PSE and
RSCL and 112 as non-cases. The number of women who

were false negatives was 69 and 11 were false positives.
Applying the threshold of 7 resulted in a sensitivity rate of
66.7% and a specificity of 84.6%. The RSCL and the PSE
both identified 96 women as distressed and 104 who were not
distressed, but 48 women were false negatives and 19 were
false positives.

Positive predictive values (PPYV) and misclassification rate

Table 3 shows that PPVs for both the HADS and the
RSCL were high for all three chosen thresholds: the highest
PPV was 90% for the RSCL applying a threshold of 11 and
the lowest was 75% on the HADS depression subscale using
a value of 8. Table 3 also shows that the misclassification
rates according to the HADS were 39.1% and 34.2% for
anxiety and depression, respectively, using the threshold of
11. At a threshold of 8, rates fell to 25.9% for anxiety and
28.9% for depression. Applying the threshold of 7, mis-
classification for anxiety was 24.1% but 45.9% for depres-
sion. The MR for the RSCL psychological distress scale using
the threshold value of 11 was a little lower at 29.9%. The MR
rose to 39.1% when the threshold of 8 was used and fell again
to 25.1% at a value of 7.

Table 3. Positive predictive values (PPV) and misclassification
rates (MR) for HADS and RSCL

HADS anxiety HADS depression RSCL

Threshold > 11

PPV (n) 89% (36) 82% (17) 90% (49)

MR 39.1% 34.2% 29.9%
Threshold > 8

PPV (n) 80% (105) 75% (44) 87% (86)

MR 25.9% 28.9% 39.1%
Threshold > 7

PPV (n) 78% (122) 76% (49) 83% (115)

MR 24.1% 45.9% 25.1%

Abbreviations as in Table 1 footnote.
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Table 4. Comparison of rates of morbidiry, using different
thresholds, between HADS (n=266) and RSCL (n=267)

>11 >8 >7

HADS

Total cases 40 (15%) 109 (41%) 125 (47%)

Anxiety 23 (9%) 65 (24%) 76 (29%)

Depression 4 (2%) 4 (2%) 3 (1%)

Both 13 (5%) 40 (15%) 46 (17%)
RSCL

Total cases 49 (18%) 85 (32%) 114 (43%)
Both HADS & RSCL 33 75 98
HADS only 7 10 16
RSCL only 16 34 27
Concordance 59% 52% 64%

Abbreviations as in Table 1 footnote.

Performance of HADS subscales against RSCL

Table 4 shows that at the postoperative or 3 month assess-
ment, there was no significant difference in the prevalence of
morbidity detected by the two questionnaires, using thresh-
old values of 11, 8 or 7. The threshold of 11 identified 15% of
the sample with the HADS and 18% with the RSCL but the
proportion of cases increased to 47% and 43% when the
threshold of 7 was applied. Using the thresholds of 11, 8 and
7, concordance between the two questionnaires in identifying
cases was 59%, 52% and 64%, respectively.

DISCUSSION

In a clinical trial setting, the misclassification rate of an
instrument must be low in order to detect reliably clinically
important differences in outcomes between trial arms. In a
clinical setting, the sensitivity of an instrument is of primary
importance, as it is important to keep rates of false negatives
as low as possible. Choosing the optimal threshold value for a
test entails a trade-off between sensitivity and specificity.
Raising the sensitivity threshold decreases specificity, which
means that an increasing number of patients will be false
positives, resulting in an additional burden for clinic staff. In
practice, in a clinical setting, threshold values may have to be
determined by the resources available to the staff. The PPV is
of significance clinically as it refers to the probability that a
detected case is a true case.

In this study, the prevalence of psychiatric disorder detec-
ted by both the HADS and the RSCL was so low at the
recommended value of 11 that it comes as no surprise that
sensitivities for the two instruments were unacceptably low at
this threshold. The rates of anxiety and depression identified
were no higher than one would expect to find in a general
population sample. What emerges from the analysis of data in
this study is that the HADS subscales, using threshold values
of 7, were reasonably accurate in screening for cases of anxi-
ety, but not of depression. Given this difference in identifying
different types of morbidity, it was not surprising that the use
of the HADS as a unitary scale had unacceptably low sensi-
tivity. In order to raise this sensitivity, the threshold would
have to be set so low that it would inevitably identify large
numbers of women who were false positives. These findings,
therefore, do not support those of either Razavi and col-
leagues [9] or Ibbotson and colleagues [11].

To some extent, our findings are in concordance with
those of Ramirez and colleagues [16], who also found that the

HADS performed poorly in identifying concurrent mood
disorder. To achieve sensitivities of 77% at 3 and 12 months
postoperatively, unitary scale thresholds had to be lowered to
5 and 6, respectively, which substantially reduced specificities
to 52% and 66%. Ramirez and colleagues also found that the
potential for the pre-operative HADS unitary score to predict
mood disorder in the year after diagnosis was influenced by
age. Among women aged <50 years (z=30), sensitivity was
high at 90%, using the threshold value of 11 but the false
positive rate was 40%. Among women aged >50 years
(n=61) who experienced mood disorder, the sensitivity of
the HADS fell to 57%, although the false positive rate was
low at 3%. In our study, no such difference was found in the
ability of the HADS to detect psychiatric morbidity between
women aged > 50 years and <50 years (data not shown).

It is worth noting, however, that the above studies may
have overestimated the performance of the screening instru-
ments because thresholds were chosen that optimised sensi-
tivity and specificity in the same data set that were used to
assess the tests’ performance. Thus, the ability of these
instruments to detect psychological distress may be poorer
than their results would suggest. Hopwood and colleagues
[8,15] used the more stringent procedure of determining
optimal threshold values on one patient population and then
applying these values to a second, different population.
Nonetheless, the results reported here do not replicate their
finding that 11 is the recommended threshold value for both
HADS subscales and the RSCL psychological distress scale.

There may have been differences between this study and
those cited above due to differences in the populations being
sampled. This study, like that of Ramirez and colleagues [16]
explored morbidity in a sample of women who were com-
paratively homogeneous in terms of disease, stage of disease
and treatment. All the women had early stage breast cancer
and had only recently been diagnosed and completed their
surgical treatment. Virtually all of them were receiving adju-
vant therapy. Similarly, the sample of Hopwood and col-
leagues [15] was homogeneous as all patients had advanced
cancer of the breast though not all were receiving active or
palliative treatments. The samples used in the Razavi and
colleagues [9,10] and Ibbotson and colleagues [11] studies
were more heterogeneous, as patients had cancers in a variety
of sites, were in different phases of the course of the disease
and were not all receiving treatment.

The RSCL was a more accurate screening instrument for
overall psychological distress than the unitary HADS scale
but none the less was associated with only a 67% sensitivity
using a threshold value of 7. Once again, raising sensitivity to
an acceptable 75-80% would greatly increase the number of
cases who were false positives. Ibbotson and colleagues [11]
had to lower the threshold value to 7 in order to achieve
acceptable sensitivity and specificity. This threshold of 7 is
considerably lower than the recommended value of 11. Con-
cordance between the RSCL and the HADS in identifying
the same cases was somewhat higher than the results reported
by Hopwood and colleagues [15]. Nonetheless, at a threshold
of 11, of the 56 cases identified by the HADS or the RSCL,
only 33 were detected by both questionnaires, giving a con-
cordance of 59%. At a threshold of 7, 98 of 141 cases were
detected by both questionnaires, a concordance of 64%.

The PPVs for both questionnaires at all thresholds ranged
from 75 to 90%, meaning that there was a high probability
that cases detected by either instrument were true cases. The
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misclassification rate for both instruments was rather high: at
a threshold value of 7, one in four women was either a false
positive or a false negative on the HADS anxiety subscale and
the RSCL psychological distress scale. Almost half of the
women were misclassified using the HADS depression subscale.

The discrepancy between identification of ‘caseness’
according to the HADS and that of the PSE requires expla-
nation. The anxiety subscale was composed of items taken
from the anxiety section of the PSE itself, so a reasonable
degree of concordance would be expected between the two
instruments in the identification of cases of anxiety. No
information is given on how the items on the depression
subscale were selected, other than that they were largely
based on the anhedonic state. Although the internal con-
sistency of the two subscales was high, no factor analysis was
conducted to establish which of a range of possible items
would best discriminate for anxiety and depression. Data
were collected to test the internal consistency of the scales on
only 50 patients and reliability tested on a further 50. These
were very small samples, yielding only totals of 12 out of 100
cases of depression and 16 out of 100 cases of anxiety.
Therefore it is possible that the depression items selected for
the depression subscale, in particular, are inappropriate for
screening in a cancer population. Only one study [8] has
reported that the HADS has the ability to discriminate
between the two types of morbidity.

One possible explanation for the findings could be that the
interviewers using the PSE identified too many cases. Psy-
chiatric morbidity from the whole sample of women in this
study has been reported in detail elsewhere [4]. Rates of
anxiety and depression were very similar to those found in
comparable studies of women with early breast cancer.
Among the women who completed both questionnaires after
the postoperative interview only, the PSE identified 102/253
(40.3%) of patients with an anxiety disorder and 68/253
(26.9%) with depressive illness. The interviewers were well
trained and experienced and both interrater and rate-rerate
reliabilities were satisfactory. Clinical interviews using sched-
ules such as the PSE to which DSM criteria are applied are
considered as a gold standard because they use rigorous cri-
teria for making a diagnosis of anxiety and depression. How-
ever, no interview schedule is completely reliable: Dean and
colleagues [12] reported only 61% concordance in cases of
psychiatric illness between the Psychiatric Assessment Sche-
dule and the Present State Examination.

The discrepancies we found between caseness as identified
by the interview schedule and the screening questionnaires
may in part be explained by the different time frames
employed. The PSE reviews how the patient has been feeling
in the past 4 weeks. The HADS refers to the past week and
the RSCL only to the previous 3 days. Therefore the PSE
may have been identifying quite large numbers of women
who experienced adjustment disorder but whose symptoms
had abated or started to resolve within the last few days, as
reflected in their questionnaire scores. Adjustment order, by
definition, would be resolved by the end of the first post-
operative year and indeed, cases of anxiety and depression
had fallen to 66 and 49, respectively, by this time [4]. How-
ever, the HADS anxiety and depression subscales achieved
sensitivities of only 61% and 45% respectively at a threshold
of 7, and sensitivity at 45% on the unitary scale at a threshold
value of 14 was little different to what was achieved during
the first 3 months. The RSCL sensitivity of 69% at a thresh-

Table 5. Number of patients needed for a rwo-arm clinical trial to
detect 30% difference in outcome, with 90% power and rwo-sided
5% significance level

Sensitivity (%)

40 60 80 90 95 100
70 10500 1270 460 310 260 220
80 2400 680 310 230 200 180
Specificity (%) 90 930 400 230 180 160 140
95 620 320 190 150 140 120
100 430 250 160 130 120 112

old of 7 at 1 year was nearly identical to that achieved at the
earlier time point. Therefore it seems unlikely that the per-
formance of the questionnaires was affected by the presence
of adjustment disorder, reflected in the application of differ-
ing time frames.

There are implications for sample size if instruments with
poor sensitivity and specificity are used in clinical trial set-
tings. This is illustrated by hypothetical examples in Table 5,
which show the numbers of patients needed for a two-arm
clinical trial, designed to detect a 30% difference in outcome
with 90% power and a two-sided 5% significance level. If
sensitivity and specificity were both 100%, then 112 patients
would be required to detect such a difference. If however, the
sensitivity of the instrument was only 60% and the specificity
was 90%, then 400 patients would be needed. If the levels of
sensitivity and specificity were similar to those reported in
this paper (40 and 95%, respectively), then 620 patients
would be needed to detect a 30% difference in outcome,
using the HADS unitary scale with a threshold of 14. This is
approximately six times as many patients as would be
required if a clinical interview was used. A corollary is that
instruments with poor sensitivity and specificity will fail to
detect clinically important differences in psychological out-
come in clinical trials.

In view of these findings, doubts must be raised about
whether these instruments are sufficiently accurate for
research and screening purposes. We are currently recom-
mending the GHQ-12 [21] which is a well validated self-
report questionnaire for the detection of psychological dis-
tress. The questionnaire does not include any somatic items,
which may be attributable to disease and/or treatment.
Patients are asked to evaluate their present psychological
state relative to their normal functioning. In a large cross-
cultural study, Goldberg and colleagues [22] found that
overall, the GHQ-12 achieved a sensitivity of 83.4% and
specificity of 76.3%. These values were raised to 84.65 and
89.3%, respectively, for the U.K. sample, with a threshold of
3/4 indicating a high probability of a clinical level of distress.
The questionnaire is easy to score and the questions them-
selves serve as useful probes in clinic settings for doctors and
nurses to ascertain with their patients whether some form of
psychosocial intervention may be appropriate.
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