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Abstract
Objective To validate the Hospital Anxiety and Depression Scale (HADS) and the Beck
Depression Inventory (BDI) for use in patients with end-stage renal disease (ESRD) and
to compare the outcome of both screening measures with each other.
Design The study had a cross-sectional and between-subjects design. The independent
variable was the diagnosis depression by the Mini International Neuropsychiatric Interview (MINI). The dependent variables were the HADS and BDI.
Methods All 130 patients with ESRD who were treated with haemodialysis (HD) or peritoneal dialyses (PD) in the Sint Lucas Andreas Hospital in Amsterdam were eligible for
this study, and were asked to ﬁll out both HADS and BDI. The outcomes of both rating
scales were compared with the diagnosis major depressive episode based on the MINI,
which was seen as the gold standard. Receiver operating characteristic curves were used
to choose optimal cut-off values.
Results Of 62 enrolled subjects, 21 (34%) were diagnosed with a depressive disorder.
Optimal cut-off values were ≥ 12 (HADS) and ≥ 13 (BDI). Sensitivity was 81.0% (HADS)
and 75.0% (BDI). Speciﬁcity was 90.2% for both.
Conclusions Both HADS and BDI are valid screening instruments for the diagnosis
depression in ESRD patients but there is no statistical difference found between both
rating scales.
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Introduction
Depression is underdiagnosed and undertreated in patients with end-stage renal disease (ESRD).1;2 It appears to be an independent risk factor for increased morbidity and
mortality in ESRD patients.3-5 The estimated prevalence of depression in ESRD patients is
20–30%6, but varies with the diagnostic tool employed.1;2;7
Complaints of uraemia may overlap with somatic complaints of depression, thereby
hampering screening for depression.8;9 Inclusion of such overlapping somatic symptoms
in screening methods for depression may therefore not be preferable.
Self-report rating scales are a simple way for screening of depression. Two well-known
self-report rating scales are Hospital Anxiety and Depression Scale (HADS)10 and Beck
Depression Inventory (BDI).11 HADS contains an anxiety subscale (anxiety subscale of
the Hospital Anxiety and Depression Scale (HADS-A), seven items with a score from 0 to
21) and depressions subscale (depression subscale of the Hospital Anxiety and Depression Scale (HADS-D), seven items with a score from 0 to 21). BDI contains 21 items with a
total score from 0 to 63. HADS and BDI take 2–5 min to complete. It will take a researcher
maximally 2 min per questionnaire to score. The questionnaires are widely available via
Internet and/or paper versions. As far as we are aware there are no costs involved for the
use of these questionnaires.
Both scales measure depression. An important difference between the two scales is that
BDI measures both cognitive and somatic symptoms of depression.11 HADS, on the other
hand, was specially developed for somatic ill patients and avoids inclusion of somatic
items of depression. HADS measures predominantly cognitive and anxiety symptoms
of depression.10
HADS has proven to be a valid instrument for use in somatic patients12-17 as well as in
the general population.18 It has been suggested that HADS may be a suitable instrument for the assessment of anxiety and depression in ESRD patients.19 However, there
have been questions on the use of HADS in patients with ESRD treated with peritoneal
dialyses (PD).20 Another study suggests that although HADS could be used for screening
of depression, more research is necessary to determine its validity.21 Also, a recent study
compared HADS with a gold standard for an anxiety disorder in ESRD patients but the
use of the HADS as a screening tool for anxiety in patients with ESRD is questionable.22
As yet, HADS has never been validated as a screening measure for detecting depression
in ESRD patients.
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BDI is validated in several patients groups12;17;23;24 and three studies validated BDI in ESRD
patients.25-27 The aim of this study is to validate HADS as a screening measure for detecting depression in ESRD and to compare the outcome with the validation data of BDI.

Method
Participants
All patients with ESRD who were treated with haemodialysis (HD) or PD in the Sint Lucas
Andreas Hospital in Amsterdam between February 2008 and June 2008 were eligible for
participation in this study. Patients who were unable to read or understand the Dutch
language were excluded from this study.

Design
To validate both self-report rating scales, a structured interview called the Mini International Neuropsychiatric Interview (MINI)28 was used. This interview is based on the
Diagnostic and Statistical Manual – Fourth Edition criteria, and was used as gold standard. The diagnosis major depressive episode based on the MINI was compared with
the outcome of both self-report rating scales. Major depressive episode was diagnosed
if participants fulﬁlled at least one core symptom (depressed mood or anhedonia) and
three additional criteria within the last 2 weeks.

Procedure
All patients were asked to ﬁll out both HADS and BDI self-report rating scales. HD patients did so while receiving hospital-based treatment. The PD patients were asked to
ﬁll out the rating scales while visiting the out-patient clinic of the dialysis department.
Between 1 and 7 days after completing the questionnaires, all patients returned to the
hospital for the diagnostic interview. These interviews were carried out by a medical
resident (W. L. L.) who was extensively trained in the MINI by a psychiatrist (A. H.). Both
the medical resident and the psychiatrist were blinded for the outcome of HADS and
BDI. All individual MINI interviews were reviewed by A. H. At random, in 1:7 patients,
MINI interviews were performed by both the medical resident (W. L. L.) and the psychiatrist (A. H.). Inter-rater reliability proved optimal (100%).
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This study was approved by the local ethical committee. All patients gave written informed consent before participation.

Statistical analysis
To determine the validity of HADS and BDI, an optimal cut-off score was detected using
a receiver operating characteristics (ROC) curve. This curve plots the sensitivity against
the ‘1-speciﬁcity’. The differentiating value of a diagnostic test is optimal when a cut-off
value is chosen at the point where the ROC curve is in the nearest left upper corner. We
choose that cut-off in order to minimize the total of false positive and false negative
misdiagnoses. Also the area under the curve (AUC) was determined to give a judgment
of diagnostic accuracy of HADS and BDI. In addition, positive predictive values (PPV),
negative predictive values (NPV), positive likelihood ratio (+LR), and negative likelihood
ratio (-LR) were measured for the optimal cut-off scores. Cronbach’s alphas were calculated as a measure of internal consistency. Differences between-groups were analysed
by using Mann–Whitney U tests. The p values < 0.05 were considered to be statistically
signiﬁcant. The results were analysed by means of the Statistical Package for Social Sciences release 15.0.

Results
Between February 2008 and June 2008, 130 patients were receiving treatment in the
dialyses department of the Sint Lucas Andreas Hospital. One hundred and two patients
were treated with HD and 28 with PD. Twenty-ﬁve of the HD and 11 of the PD patients
were not eligible for participation because they could not speak or understand the
Dutch language. Two HD patients died before they could be included and one patient
was not eligible for participation because of documented psychological retardation.
Two PD patients were to severely ill to participate.
Of the remaining 74 HD patients, 51 agreed to sign consent and of the remaining 15
PD patients, 11 agreed to sign consent. In total, 62 patients agreed to participate in this
study and 27 refused participation. Baseline characteristics of all patients are shown in
Table 1. Signiﬁcant differences between both treatment groups were found for albumin,
parathyroid hormone (PTH), and residual renal function. The other differences between
the patients groups were statistically not signiﬁcant.
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Table 1. Demographic, psychiatric and clinical characteristics of included ESRD patients (N = 62).
All patients
(± SD)
(N = 62)

Haemodialysis
(± SD)
(N = 51)

Peritoneal dialysis
(± SD)
(N =11)

Demographic characteristics
Age (years)

63.5 ± 14.9

63.2 ±15.7

64.8 ± 11.7

Male gender (%)

53.2

64.6

36.4

Dutch ethnicity (%)

64.5

57.1

81.8

Living alone (%)

48.4

66.3

63.6

Living together or married (%)

51.6

80.5

36.4

Employment (%)

12.9

18.5

9.1

Previous depression (%)

9.7

7.8

18.2

Use of anti-depressants (%)

3.2

2.0

9.1

Diabetes Mellitus

21.0

21.6

18.2

Hypertension

21.0

23.5

9.1

Other

59.7

56.9

72.7

Number of active somatic diagnosis

2.4 ± 1.8

2.4 ± 1.9

2.3 ± 1.1

Number of medications

9.7 ± 3.3

9.6 ± 3.3

10.3 ± 3.4

Haemoglobin (mmol/l)

7.4 ± 0.8

7.4 ± 0.9

7.5 ± 0.8

Albumin (mmol/l)

40.0 ± 5.5

40.9 ± 5.2*

35.9 ± 5.3*

Phosphate (mmol/l)

1.66 ± 0.49

1.68 ± 0.52

1.57 ± 0.25

PTH (pmol/l)

27.7 ± 28.9

30.7 ± 30.6*

14.2 ± 12.9*

Time on dialysis (months)

46 ± 65

51 ± 71

23 ± 17

Residual renal function (ml/min)

2.3 ± 3.3

1.7 ± 2.5*

5.0 ± 4.8*

Psychiatric characteristics

Causes of ESRD

Treatment characteristics

Biochemical parameters

Renal parameters

ESRD, End-Stage Renal Disease; SD, Standard Deviation; PTH, parathyroid hormone.
* Difference statistically significant -> p < 0.05.

All 62 patients completed HADS and 61 patients completed BDI. All patients who completed HADS or BDI were interviewed by means of the MINI. Twenty-one patients (34%)
met criteria for depression.
ROC curves show the optimum cut-off scores of HADS and BDI for detecting a depressive episode according to the MINI (Figure 1). For the HADS-A subscale, the optimum
cut-off score was 7/8 (sensitivity = 47.6%; specificity = 90.2%; PPV = 47.6%; NPV = 90.2%)
26

NPV ¼ 90:2%) and the AUC was 0.73. For the HADS-D subscale, the optimum cut-off
value was 6/7 (sensitivity ¼ 90:5%; specificity ¼ 75:6%; PPV ¼ 85:7%; NPV ¼ 75:6%)
and the AUC was 0.89. For the HADS total score, the optimum cut-off score was 12/13
(sensitivity ¼ 81:0%; specificity ¼ 90:2%; PPV ¼ 80:9%; NPV ¼ 90:2%) and the AUC was
0.90. For the BDI total score, the optimum cut-off score was 13/14 (sensitivity ¼ 75:0%;
specificity ¼ 90:2%; PPV ¼ 75:0%; NPV ¼ 90:2%) and the AUC was 0.90.
A þ LR and 2LR was also determined. The HADS-A had a þ LR of 4.86 and a 2LR
of 0.58. The HADS-D had a þ LR of 3.71 and a 2 LR of 0.13. The HADS total score had
a þ LR of 8.27 and a 2 LR of 0.21. The BDI had a þ LR of 7.65 and a 2 LR of 0.28.
Validity of the HADS and BDI
The results are shown in Table 2.
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Figure 1. ROC curve of the HADS-A, HADS-D, HADS total, and BDI. Note. AUC, area under the
curve; BDI, Beck Depression Inventory; HADS-A, anxiety subscale of the Hospital Anxiety and
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and the AUC was 0.73. For the HADS-D subscale, the optimum cut-off value was 6/7
(sensitivity = 90.5%; specificity = 75.6%; PPV = 85.7%; NPV = 75.6%) and the AUC was
0.89. For the HADS total score, the optimum cut-off score was 12/13 (sensitivity = 81.0%;
specificity = 90.2%; PPV = 80.9%; NPV = 90.2%) and the AUC was 0.90. For the BDI total
score, the optimum cut-off score was 13/14 (sensitivity = 75.0%; specificity = 90.2%;
PPV = 75.0%; NPV = 90.2%) and the AUC was 0.90.
A +LR and -LR was also determined. The HADS-A had a +LR of 4.86 and a -LR of 0.58. The
HADS-D had a +LR of 3.71 and a -LR of 0.13. The HADS total score had a +LR of 8.27 and
a -LR of 0.21. The BDI had a +LR of 7.65 and a -LR of 0.28. The results are shown in Table 2.
The average score on HADS-A was 6.2 (SD = 4.6, range 0–14) for depressed and 2.5
(SD = 2.5, range 0–8) for not depressed patients. The average score on HADS-D was 9.6
(SD = 3.8, range 4–19) for depressed and 3.6 (SD = 2.9, range 0–11) for not depressed
patients. The average score on HADS total score was 15.8 (SD = 5.9, range 6–29) for
depressed and 6.1 (SD = 4.7, range 0–19) for not depressed patients. The average score
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Table 2. Screening abilities at optimal cut-off values of the HADS-A subscale, HADS-D subscale, HADS total
score, and the BDI total score.
HADS-A

HADS-D

HADS total

BDI

(N = 62)

(N = 62)

(N = 62)

(N = 61)

Optimal cut-off point

≥7

≥6

≥ 12

≥ 13

Sensitivity

47.6

90.5

81.0

75.0

Specificity

90.2

75.6

90.2

90.2

+LR

4.86

3.71

8.27

7.65

-LR

0.58

0.13

0.21

0.28

PPV

47.6

85.7

80.9

75.0

NPV

90.2

75.6

90.2

90.2

AUC

0.73 0.59–0.88*

0.89 0.82–0.97*

0.90 0.83–0.98*

0.90 0.83–0.98*

AUC, area under the curve; BDI, Beck Depression Inventory; HADS total, total score of the
Hospital Anxiety and Depression Scale; HADS-A, anxiety subscale of the Hospital Anxiety and
Depression Scale; HADS-D, Depression subscale of the Hospital Anxiety and Depression Scale; LR,
likelihood ratio; NPV, negative predictive value; PPV, positive predictive value.
* Ninety-five per cent confidence interval.

on BDI was 17.9 (SD = 7.9, range 7–35) for depressed and 6.5 (SD = 4.3, range 0–16) for
not depressed.
All differences between depressed and not depressed patients using HADS and BDI
(sub) scores were statistically signiﬁcant ( p < 0.0001). The results of the self-report rating
scales are shown in Table 3. The internal consistency was high for all scales. Cronbach’s
alpha was 0.83 (HADS-D), 0.80 (HADS-A), 0.85 (HADS total score), and 0.85 (BDI).

Table 3. Result of the HADS-A subscale, HADS-D subscale, and HADS total score with and without a depressive disorder by diagnosis of the MINI.
Depressed (± SD) (N = 21)*

Not depressed (± SD) (N = 41)

HADS-A

6.2 ± 4.6

0.71 – 0.78

Range

0 - 14

0-8

HADS-D

9.6 ± 3.8

3.6 ± 2.9

Range

4 - 19

0 - 11

HADS total

15.8 ± 5.9

6.1 ± 4.7

Range

6 - 29

0 - 19

BDI

17.9 ± 7.9

6.5 ± 4.3

Range

7 - 35

0 - 16

BDI, Beck Depression Inventory; HADS total, total score of the Hospital Anxiety and Depression
Scale; HADS-A, anxiety subscale of the Hospital Anxiety and Depression Scale; HADS-D, depression
subscale of the Hospital Anxiety and Depression Scale; MINI, Mini International Neuropsychiatric
Interview; SD, standard deviation.
* BDI (N = 20).
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DISCUSSION
The aim of this study was to validate HADS and BDI self-report rating scales as screening
measures for the detection of depression in ESRD patients. HADS, which has not previously been validated in this patient group, was compared with BDI, which was validated
three times in ESRD patients.25-27 Both scales were compared to the diagnosis major
depressive episode based on the MINI.
Results show different cut-off values for the self-report scales. The optimal cut-off value
for HADS is ≥ 12 (sensitivity: 81.0; speciﬁcity: 90.2) and for BDI ≥ 13 (sensitivity: 75.0;
speciﬁcity: 90.2). The AUC for HADS is 0.90 and for BDI is 0.90. Any scale with the largest AUC is superior for distinguishing between depressed and non-depressed patients.
Conclusively, there is not a difference between HADS and BDI.
As opposed to BDI, HADS was originally developed for somatically ill patients.10 Although
the original author had not intended to combine the two subscales of HADS, the results
show that the combination of the two scales gives better results although the difference
was statistical not signiﬁcant. For daily clinical practice, it is important to be able to clarify
whether symptoms of anxiety are related to a current depressive episode. When using
previously reported cut-off values for HADS in our study group, results would not be
optimal. The generally used cut-off. Greater than or equal to 15 for HADS total score18, in
comparison with ≥ 12 found in our study, would result in a decreased sensitivity (52.4%)
and an increased speciﬁcity (95.1%). Therefore, we recommend using the cut-off values
found in our study.
BDI has been validated in this patient group several times. Cut-off scores found in these
studies vary from ≥ 13 (our study), ≥ 14, ≥ 15, and ≥ 16.25-27 All cut-off scores give adequate sensitivity, speciﬁcity, and AUC for use of the BDI in ESRD patients. Therefore, it is
difﬁcult to recommend which BDI cut-off value is the best to use.
A common reason to use a self-report scale is screening. For screening purposes, a high
sensitivity and NPV are more important than a high speciﬁcity and PPV. HADS total
score has a sensitivity of 81.0% and a NPV of 90.2%. BDI has a sensitivity of 75.0% and
NPV of 90.2%. When trying to optimize sensitivity and NPV by choosing lower cut-off
values (HADS total = 5/6; BDI = 6/7), speciﬁcity would decrease to low levels (HADS
total = 43.9%; BDI = 51.2%). We conclude that both HADS and BDI rating scales are
comparable for screening purposes in ESRD patients.
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Apart from screening purposes, self-report rating scales can also be used as a diagnostic
evidence tool. To this end, a high speciﬁcity and PPV are most important. The prevalence
of the disorder in the population is a factor to determine the PPV. Due to the relatively
high prevalence of depression, PPV of both HADS and BDI are comparable to NPV and
relatively high. Both self-report rating scales are therefore not adequate diagnostic tools.
In addition, when validating a test against a gold standard it is important to emphasize
the signiﬁcance of the likelihood ratios (LRs). The LRs, unlike the NPV and PPV, do not
depend on the prevalence of the disease. LRs express the odds that a given cut-off of
the test would be expected in a patient with depression as opposed to without a depression.29 By knowing the pre-test probability, the LRs predict the post-test probability of
depression in a patient based on their score of the test. HADS total score and BDI show
much higher +LR then HADS subscores, which makes HADS total sore and BDI acceptable screening tools.
Following the screening process, further diagnostic work up and if appropriate treatment
should be offered to those patients scoring above the cut-off. For this purpose, the patients
should be referred to a psychiatrist or clinical psychologist for diagnosis and treatment.
Preferred treatment can be either pharmacotherapy and/or cognitive therapy.30;31
Limitations of this study are the sample size and the combination of dialysis modalities
in a single centre study. However, most patient characteristics (Table 1) show that HD
patients and PD patients are comparable patient groups. Nevertheless, different dialyses
modalities may inﬂuence patient’s perception of daily life. Finally, it is difﬁcult to generalize our ﬁndings because this study does not include data regarding those patients
who did not give consent.
In sum, the HADS self-report rating scale, which does not have somatic items, has been
demonstrated to be a valid screening tool for detecting depression in ESRD patients and
performs equally well as the BDI, a self-report rating scale which includes somatic items.
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