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Screening of depression in cardiac patients: Is the HADS an
effective tool?
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Depression can have a significant and negative impact on the course, mortality and quality of life in patients
with cardiovascular disease (CVD) [1] and [2]. Literature reports a 20% prevalence of Major Depressive
Disorders (MDD) in patients with myocardial infarction [3] and a prevalence ranging from 35% to 70% in
hospitalized patients with heart failure [4]. Despite the fact that it has been suggested that the presence of
depression is strongly linked with adverse cardiovascular disease (CVD) outcomes and has a two-fold
increase in the risk of new cardiac events in coronary heart disease (CHD) [1] and [2], the presence of
depression is still under-diagnosed, especially in the cardiology hospital setting. Conducting diagnostic
interviews to all patients would be costly for the healthcare system in terms of both time and money. It is
therefore crucial that an early assessment with a self-report scale promotes an easy but accurate first-step
screening. A useful questionnaire widely used in CVD patients is the “Hospital Anxiety and Depression
Scale” (HADS) [5]. The HADS is an easy and rapid self-report instrument specifically constructed for
physically ill patients [5]. Unlike anyone else, in fact, it does not include somatic symptoms (i.e. sleep
disorders, loss of appetite), which can be related not only to depression, but also to the medical iliness
itself and that could unjustifiably increase the score, leading to an overestimation of depression. To date,
no definitive conclusions have been drawn regarding the best cut-off value for the depressive subscales of
the HADS (HADS-D) [6], [7] and [8]. Recently, Bunevicius and colleagues suggested that “5” was the best
cut-off for screening for Major Depressive Episodes (MDE) in Coronary Artery Disease (CAD) patients who
are undergoing cardiac rehabilitation [6]. In the same study, the fact that was emphasised was that this cut-



off value could not be generalized to other cardiac pathologies, such as ACS, given the different clinical
features.

On these bases, we aimed to investigate the best cut-off value for depression screening in chronic CAD and
also in Acute Coronary Syndrome (ACS) inpatients, another relevant cardiac disease.

Receiver Operating Characteristics (ROC) curves were plotted, using, as criterion, one of the gold-standard
clinician-rated diagnostic tools: the Montgomery—Asberg Depression Rating Scale (MADRS) [9].

Included in the analyses were 106 patients with chronic CAD and 244 patients with ACS, from a pool of 616
consecutive inpatients evaluated in the Cardiology Unit of the “Citta della Salute e della Scienza” Hospital of
Turin. Within 3 days of admission, all patients that gave their written informed consent completed the
HADS and then had an interview with an expert psychologist who filled in the MADRS.

The MADRS is a semi-structured clinical interview rated by an expert clinical psychologist/psychiatrist.
Following the recommendations, the cut-off value of 11 was used to tally a patient as depressed (= 11) or
not (< 11). The HADS is a self-rating instrument divided into two subscales assessing anxiety (HADS-A) and
depressive (HADS-D) symptoms. For the purpose of our study, only the depression subscale score (HADS-D)
was analysed. The demographic characteristics of the final sample are presented in Table 1.

Table 1
Demographic and clinical characteristics of patients with Acute Coronary Syndrome ( ACS)
and chronic Coronary Artery Disease (CAD).

Variable CAD (N = 106) ACS (N = 244)
Age Mean (SD) 7013 (9.87) 67.61(12.07)
Sex N (%)

Male 72(679) 186 (76.2)

Female 34(321) 58(23.8)
Educational level Mean (SD) 9.10(4.19) 9.33(4.28)
Marital status N (%)

Single 9(8.5) 19(7.8)

Married /cohabiting 81(764) 177(722)

Divorced 11(104) 15(6.1)

Widowed 5(4.7) 33(13.5)
Employment status N (%)

Employed 21(216) 61(28)

Unemployed homemaker 9(9.3) 15(7)

Retired 67 (69.1) 142 (65.1)

Patients with chronic CAD reported a mean (SD) MADRS and HADS-D raw score of 6.73 (5.31) and 4.13
(3.60), respectively, while ACS patients reported a mean (SD) score of 5.37 (4.64) and 3.89 (3.60),
respectively. According to the MADRS, 17.9% of CAD and 12.7% of ACS patients were found to be
depressed. As far as ROC curves were concerned, area Under the Curve (AUC) was .794 for CAD and .882
for ACS group, confirming that the accuracy of the test was good. Sensitivity, specificity, positive (PPV) and
negative (NPV) predicted values for each possible cut-off values are presented in Table 2. Provided that
screening instruments are primarily expected to be highly sensitive, data showed that the best compromise
between high sensitivity and high specificity was the cut-off of 5 for CAD and the cut-off of 6 for ACS
patients. In both cases, the PPVs were low (35% in CAD and 37% in ACS), but this result is not surprising
given the relatively low prevalence of depression in these samples.



Table 2
Psychometric properties at each cut-off values of the Hospital Anxiety and Depression Scale — depression subscale (HADS-D) for the screening of clinically relevant depressive symptoms
in Coronary Artery Disease (CAD) and Acute Coronary Syndrome (ACS) patients.

N (%) Sensitivity Specificity PPV NPV Accuracy  AUC
% (95%Cl) % (95%Cl) ®(95%Cl % (95%Cl) % (95%C1)
Coronary Artery Disease (CAD) =4 54 (509)  B842(595-938) 563 (453-668)  296(184-438) 942 (83.1-985) 625 194
=5 40(377)  737(486-899) 70.1(592-792) 35(21.1-517)  924(825-972) 721 (.67-92)
=6 29(273)  684(435-865) 81.6(716-888)  448(27-64) 922(832-968) 808
=7 19(179)  579(34-789) 90.8 (82.2-95.7) 579(34-789) 90.8 (822-95.7) 86.5
=8 16 (15) 42.1(21.1-66) 90.8 (822-95.7) 50 (25.5-745) 878 (788-934) 837
=9 14(132)  368(172-614) 91.9 (83.6-964) 50 (24-76) 87(779-928) 8717
Acute Coronary Syndrome (ACS) =4 105(43) 90.3(73.1-975) 63.8 (57-702) 26.7(18.7-363) 978 (933-994) 672 882
=5 86(352)  B839(655-939)  T7180(65.2-776)  302(21-412) 968 (924-988) 734 (.81-95)
=6 68 (27.9) 806 (61.9-919) 798 (737-849)  368(256-494)  966(924-986) 799
=7 50 (205)  742(55-87.5) 87.3(819-913) 46 (32-605) 95.9(91.7-98) 85.7

=8 37(152)  67.7(485-827) 925(879-955)  56.8(39.6-725) 95.2 (91-97.5) 893
=9 24 (98) 548(363-722) 96.7 (93.1-986)  708(48.8-866) 936 (893-963) 914k

PPV, positive predictive value; NPV: negative predictive value; AUC: area under the receiver operating curve. Optimal cut-off values in bold.

Given the negative effects of depression on cardiac patients, several clinical guidelines have recommended
early screening and evaluation for treatment of depression [10]. In order to efficiently carry out the two-
step procedure recommended by the clinical guidelines [10], the choice of a rapid, but accurate, first-step
screening tool is crucial.

Results of our study suggest that 5 is the best cut-off value for the screening of depression in chronic CAD
patients during the hospitalization period, confirming the results found by Bunevicius and colleagues in CAD
patients [6]. However, as the authors suggested in their study [6], it seems that this cut-off value cannot be
generalized to other CVDs. Going further with previous studies, our data showed that the cut-off with the
best psychometric properties for ACS inpatients is 6.

As well as a high sensitivity, both these optimal cut-off values showed a high specificity in addition to high
NPVs. In both the pathologies, in fact, more than 9 out of 10 negative cases according to the HADS were
really non-depressed patients according to the MADRS (NPV = 92% in CAD and 96% in ACS). Clinically, the
high sensibility and specificity of these cut-off values allow the healthcare provider to reduce the number of
the clinical interviews necessary to complete the assessment of depression, reducing considerably the
burden in terms of both time and money.

In conclusion, our study suggests that the HADS may be considered a good first-step self-rating screening
tool in the attempt to detect cardiac inpatients with clinically relevant depressive symptoms who would
benefit from a more accurate second-step assessment. Besides, in order to perform a more accurate
screening procedure, a specific cut-off value should be used according to the different cardiovascular
pathologies. Specifically, we recommend a cut-off of 5 for CAD patients and a cut-off of 6 for ACS patients.
This result confirms once again that CVDs cannot be considered as a unique monolithic clinical pathology,
not only from a cardiological standpoint, but also from a psychological one.
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