
SS Pedersen1,2, CM Andersen1, DAMJ Theuns3

1 Department of Psychology, University of Southern Denmark, Odense, Denmark
2 Department of Cardiology, Odense University Hospital, Odense, Denmark
3 Department of Cardiology, Thoraxcenter, Erasmus Medical Center, Rotterdam, The Netherlands

PURPOSE

SDU.DK

Correspondance to: 
Professor Susanne S. Pedersen
Head of Department
Department of Psychology 
University of Southern Denmark
Campusvej 55, DK-5230 Odense M
Denmark 
Email: sspedersen@health.sdu.dk

Depression predicts mortality 7 years post implant in patients with an 
implantable cardioverter defibrillator (Data from the MIDAS study)

• There is evidence to suggest that anxiety and depression 
increase the risk of mortality and ventricular 
tachyarrhythmias in patients with an implantable 
cardioverter defibrillator (ICD) independent of traditional 
risk factors.

• A paucity of studies have examined the impact of 
depression on mortality in patients with an ICD, with results 
being mixed.

• No studies have examined the long-term impact.

• Hence, in the current prospective study, we examined the 
impact of depression at the time of implant on all-cause 
mortality at 7 years follow-up.

METHODS
• The sample comprised a consecutive cohort of 405 patients 

with and ICD (80% men; mean (SD) age=58 (12)). 

• Patients were recruited from the Erasmus Medical Center in 
Rotterdam, the Netherlands, between 2003 and 2010. 

• They were enrolled in the MIDAS study (Mood and 
personality as precipitants of arrhythmia in patients with an 
Implantable cardioverter Defibrillator: A prospective 
Study), if they fulfilled all inclusion criteria and none of the 
exclusion criteria:

o Inclusion criteria: Implantation with first-time ICD or 
ICD with cardiac resynchronization therapy (CRT-D) and 
≥18 years of age.

o Exclusion criteria: Life expectancy <1 year, on the 
waiting list for heart transplantation or left ventricular 
assist device, previous psychiatric illness other than 
affective/anxiety disorders, or inadequate knowledge of 
the Dutch language. 

• Patients completed the Hospital Anxiety and Depression 
Scale (HADS) one day prior to implantation (i.e., baseline). 

• Survival status was assessed 7 years post implant.

• Unadjusted and adjusted logistic regression analyses were 
performed using SPSS 24 for Windows (SPSS Inc., Chicago, 
IL). 

• The study protocol was approved by the medical ethics 
committee of the Erasmus Medical center [MEC 
231.491/2003/148].

RESULTS

• At the time of implant, 25% (103/405) of the patients had 
clinically relevant levels of depression (HADS score ≥ 8). 

• At 7 years follow-up, 34% (138/405) of the patients had 
died. 

• As shown in Table 1, patients with depression had a close to 
2-fold [HR: 1.87; 95% CI: 1.23-2.83] increased risk of 
mortality 7 years post implant, adjusting for relevant 
confounders including personality and shocks during follow-
up. 

• Patients with depression at the time of implant were more 
likely to have died at 7 years’ follow-up as compared to 
patients not suffering from depression, with the risk being 
almost 2-fold. 

• Screening patients with an ICD for depression in clinical 
practice is relevant and essential in order to identify this 
subset of high-risk patients and provide appropriate mental 
health treatment to enhance their survival. 

CONCLUSIONS
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Table 1. Impact of depression on 7-year mortality (unadjusted and adjusted analyses) 

___________________________________________________________________________ 

 Unadjusted p Adjusted p 

 HR [95% CI]  HR [95% CI] 

_______________________________________________________________________________________ 

Depression (HADS ≥ 8) 1.82 [1.28-2.58] .001 1.87 [1.23-2.83] .003 

Men 3.10 [1.72-5.61] <.0001 2.66 [1.43-4.92] .002 

Age (continuous) 1.07 [1.05-1.09] <.0001 1.06 [1.04-1.08] <.0001 

Low educational level1 1.32 [0.93-1.87] .120 1.06 [0.74-1.53] .739 

Type D personality  1.27 [0.87-1.85] .214 0.84 [0.54-1.33] .461 

Primary prevention indication 0.90 [0.64-1.28] .566 0.86 [0.57-1.30] .471 

Coronary artery disease 2.29 [1.56-3.37] <.0001 1.42 [0.94-2.14] .098 

Symptomatic heart failure2 2.17 [1.55-3.03] <.0001 2.30 [1.56-3.40] <.001 

Amiodarone 3.05 [2.13-4.38] <.0001 1.88 [1.28-2.77] .001 

Treatment psychological problems 0.60 [0.22-1.63] .316 1.36 [0.49-3.83] .556 

Appropriate shocks during follow-up 1.73 [1.22-2.47] .002 1.59 [1.10-2.32] .015 

_______________________________________________________________________________________ 

1 Primary education versus secondary education and higher 

2 New York Heart Association functional class III-IV  
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