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ABSTRACT 

Objective: Patients with an implantable cardioverter defibrillator (ICD) and co-morbid depression are 

at greater risk of poor quality of life and premature death. We examined if treatment expectations 

predict depressive symptoms 12 months post implant.  

Methods: First-time implant patients from the WEBCARE study (n=177; 83.1% men) completed the 

EXPECTations towards ICD therapy questionnaire and the Type D Scale at baseline, and the Patient 

Health Questionnaire at baseline and 12 months.  

Results: Using hierarchical linear regression with 3 models, we identified the following independent 

predictors of 12-months depressive symptoms: Model 1: Negative treatment expectations (β=.202; 

p=.020) and baseline depression (β=.376; p<.0001). Model 2: Baseline depression (β=.350; p<.0001) 

and Type D personality (β=.162; p=.042); negative treatment expectations was borderline significant 

(β=.169; p=.051). Model 3: Baseline depression (β=.353; p<.0001) and negative treatment 

expectations (β=.180; p=.043); Type D personality was not significant (β=.150; p=.067), adjusting for 

positive treatment expectations, heart failure, sex, and shocks during follow-up. The models 

accounted for 22.2%, 24.1%, and 23.3% of the variance in 12-months depressive symptoms, 

respectively. 

Conclusion: Further research is warranted to explore the role of treatment expectations at the time 

of implant and its overlap with personality as a determinant of depression in patients with an ICD. 

 

Keywords: Depressive symptoms; implantable cardioverter defibrillator; treatment expectations; 

Type D personality 

Word count (abstract): 200 
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INTRODUCTION 

The implantable cardioverter defibrillator (ICD) is a cardiovascular implantable electronic device that 

monitors the heart rhythm and provides therapy with up to 840 volts to abort potentially life-

threatening arrhythmias. ICD therapy is used as the first line of treatment to prevent sudden cardiac 

death both as primary prevention (i.e., in patients considered at high risk) and secondary prevention 

(i.e., in patients having experienced a previous cardiac arrest) due to its superior survival benefits as 

compared to anti-arrhythmic drugs alone (1). 

 Despite the unequivocal medical benefits, ICD therapy is associated with some risks, including 

procedural and device-related complications. In addition, 20% of patients with an ICD report 

depressive symptoms (2). Depressive symptoms cannot necessarily be attributed to the ICD and 

device-related issues only, as there is little or mixed support that ICD indication (3) and ICD shocks (4) 

are related to depressive symptoms. A recent review found a relationship between shocks and 

depressive symptoms in 10 out of 29 studies, but any further conclusions are hampered by the 

heterogeneity of the studies in terms of the methodology, study design, and measures used to assess 

depressive symptoms (4). Moreover, many of these studies were published prior to the adoption of 

enhanced programming strategies of the ICD, which has led to a dramatic decrease in the delivery of 

shocks (5). Other factors, including the patient’s pre-implant psychological functioning (6), 

symptomatic heart failure (7), Type D personality (7), (female) sex (8), use of psychotropic 

medication (7), and heart rate variability indices of reduced parasympathetic control (9) seem to play 

an equal or larger role than device-related issues in determining which patients are vulnerable for 

developing depression. Importantly, however, given that depressive symptoms affect not only 

patients’ quality of life (10) but also increase their risk of premature death despite state-of-the-art 

treatment with the ICD (11), it is paramount that we continue to bridge the knowledge gap with 

respect to factors that may help us to identify and provide timely intervention to this sub-set of high-

risk patients in clinical practice.  

 To our knowledge, little attention has been paid to the role of treatment expectations in 
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depressive symptoms in patients with an ICD, although patients’ expectations towards medical 

treatment may influence their health outcomes (12,13). For example, in patients undergoing 

coronary artery bypass surgery (CABG), their illness beliefs prior to surgery predicted disability, 

quality of life, and depression 3 months post surgery (14). As indicated in a recent review by Laferton 

and colleagues, similar results have been found in other patient groups, including patients with 

stroke and injuries, etc. (13). In the context of the WEBbased distress management program for 

implantable CARdioverter dEfibrillator patients (WEBCARE) study, we developed a self-report 

questionnaire that taps into patients’ treatment expectations towards ICD therapy (15). The scale 

was developed based on the literature, semi-structured interviews with ICD patients, and clinical 

impressions, and was validated in a subset of the WEBCARE cohort (15). In the current study, we 

examined whether patients’ treatment expectations towards ICD therapy predict depressive 

symptoms at 12 months’ post implant above and beyond variables known to influence depression 

outcomes in ICD patients. We chose to focus on depression as the singular endpoint, as evidence on 

depression as a risk factor for mortality is more solid than evidence on anxiety (16). 

 

METHODS 

Study design and population  

Patients were recruited for the WEBCARE study between April 2010 and February 2013 from 6 

hospitals in the Netherlands. Patients were eligible for inclusion if they received a first-time ICD 

implant and were between 18-75 years of age. Patients with significant cognitive impairments (e.g. 

dementia), history of psychiatric illness other than affective/anxiety disorders, life-threatening co-

morbidities (e.g. cancer), a life expectancy less than 1 year, on the waiting list for heart 

transplantation, lack of internet/computer skills, and insufficient knowledge of the Dutch language 

were excluded.  

 The WEBCARE study has been described in detail elsewhere (17). In brief, WEBCARE was a 

randomized controlled trial (RCT) offering patients in the treatment arm a 12-week fixed, six-lesson 
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behavioral online intervention that was based on the principles of cognitive behavioral therapy and 

also included a psycho-educational module on device therapy and general psychological reactions 

(17). It was designed as a primary prevention trial, such that increased symptoms of anxiety and 

depression were not eligibility criteria for entry into the trial. The trial was negative, as patients in 

the intervention arm did not report lower symptom levels of anxiety and depression as compared to 

patients in the usual care condition at 3 months (17) and at 12 months post implant (18). 

 The study was conducted according to the Helsinki Declaration. All patients received written 

and oral information about the project and signed an informed consent form. The medical ethics 

committees of the participating hospitals approved the study protocol. The trial was also registered 

on https://www.clinicaltrials.gov/ (NTC00895700). 

 

Study procedure  

An ICD nurse or technician approached patients either prior to or shortly after the ICD implantation 

at the center of implant. Patients were eligible for study inclusion if they fulfilled all of the inclusion 

criteria and none of the exclusion criteria. Patients received oral and written information about the 

study, and signed a written informed consent form if they wanted to participate. If enrolled into the 

study, patients were asked to complete a set of standardized and validated questionnaires within 10 

days of being implanted with the ICD and return them to Tilburg University in a pre-stamped 

envelope. For follow-up assessment, the questionnaires were sent by mail to patients, asking them 

to complete and return the questionnaires within 7 days. Patients would receive up to 3 reminder 

phone calls, if they had not returned the questionnaires within 2 weeks. 

 

Measures 

Information on patients’ demographic and clinical characteristics was captured from purpose-

designed questions in the questionnaire or from the patients’ electronic health records. Patients 
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were asked to complete a set of standardized and validated questionnaires at baseline (i.e., 2 weeks 

post implant) and at 12 months’ post implant. 

 

Treatment Expectations  

Patients’ expectations towards ICD treatment were measured with the 10-item EXPECTations 

towards ICD therapy (EXPECT-ICD) scale at baseline (15). The scale consists of 10 items, with 5 items 

tapping into negative treatment expectations (e.g. “the device will make me feel more anxious”) and 

5-items tapping into positive treatment expectations (e.g. “the device will make me feel more 

confident”). Items are answered on a 5-point Likert scale from 0 (not at all) to 4 (very much). The 

internal consistency of the scale is acceptable, as indicated by Cronbach’s alpha of 0.84 for the 

negative expectations subscale and 0.77 for the positive expectations subscale (15). 

 

Depressive symptoms 

We assessed depressive symptoms with the Patient Health Questionnaire-9 (PHQ-9), which patients 

completed at baseline and at 12 months’ follow-up. The PHQ-9 is the self-administered version of the 

PRIME-MD diagnostic instrument for common mental disorders and is based on the diagnostic 

criteria of the DSM IV (19). All PHQ-9 items are rated on a four-point Likert scale: 0 (not at all), 1 

(several days), 2 (more than half the days), and 3 (nearly every day). The PHQ-9 was recently 

validated in a large national cohort of patients with an ICD in Denmark. The study examined whether 

response to the PHQ-9 items were biased by variables such as age, educational level, severity of 

heart failure, and indication for ICD implantation (i.e., primary versus secondary) that have been 

shown to influence depressive symptoms, which was not the case (20). 

 

Type D personality 

Patients completed the 14-item Type D Scale (DS14) at baseline, which assesses the distressed (Type 

D) personality (21). The DS14 consists of two 7-item subscales that tap into negative affectivity (e.g., 
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“I often feel unhappy”) and social inhibition (e.g., “I am a closed kind of person”). A cut-off ≥10 on 

both subscales classifies individuals as having a Type D personality, while individuals with a score ≤9 

are classified as having a non-Type D personality. A study using Item Response Theory determined 

that the cut-off of 10 is the most optimal to classify patients into the two personality types. The DS14 

has been shown to predict mortality in patients with an ICD and other cardiovascular disease 

populations independent of traditional risk factors (11), although the concept has also been the 

subject of criticism due to the dichotomization of the two subscales and decreasing strengths of 

association with mortality in more recent studies as compared to earlier studies (22). 

 

Statistical analysis 

The Chi-square test (Fisher’s exact test if applicable) was used to compare differences between 

groups on nominal variables, while Student’s t-test for independent samples was used for between 

group comparisons on continuous variables. Pearson’s correlation coefficient was used to examine 

the strength of association between two continuous variables. We used hierarchical linear regression 

analysis to examine the association between treatment expectations and depressive symptoms at 12 

months’ post implant and the variance explained by treatment expectations as compared to 

variables that in the literature have been associated with depressive symptoms in patients with an 

ICD. Treatment expectations and the variables of interest were entered in three models: (1) Negative 

and positive treatment expectations and baseline depression, (2) Type D personality, and (3) sex, 

heart failure, shocks at 12 months follow-up. As the primary focus was on the association between 

treatment expectations and depressive symptoms at 12 months implant, both negative and positive 

expectations were entered first. Baseline depression was also entered already at the first step, as 

pre-implant level is an important predictor of subsequent depression (23). We chose to enter Type D 

personality at the second step to control for its potential confounding influence, as it may influence 

depression at 12 months but also be associated with expectations (24). Due to the overlap with 

depression, we wanted to examine if Type D personality on its own would add to the level of 
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prediction. At the third and final step, we added the demographic and disease variables, sex, heart 

failure and shocks at follow-up, to control for their potentially confounding effect, as indicated in 

previous studies (8,25,26). As WEBCARE was a negative trial, with no statistically significant 

differences between patients in the intervention arm as compared to patients in the usual care arm 

at 3 (17) and 2 months post implant (18), we did not adjust statistically for treatment condition. Data 

were analyzed with: IBM Corp. Released 2016. IBM SPSS Statistics for Windows, Version 24.0. 

Armonk, NY: IBM Corp. A p-value of <.05 was used to indicate statistical significance. 

 

RESULTS 

Of 177 patients completing the EXPECT-ICD scale at baseline, 24% (43/177) of patients had not 

completed the PHQ-9 at 12 months’ follow-up. Hence, all analyses are based on 134 patients. The 43 

patients who had not completed the PHQ-9 at 12 months did not differ systematically from the 134 

patients who did complete the PHQ-9 on demographic, clinical and psychological baseline 

characteristics, including positive and negative expectations and baseline depressive symptoms (all 

p-values > 0.05).  

 

Baseline characteristics 

Table 1 presents the baseline characteristics of the patient cohort. Patients were predominantly 

male (83%), 69% had ≥10 years of education, most had a partner (85%) and ischemic heart disease as 

underlying etiology (62%), while the number of patients with a primary (51%) or secondary 

prevention indication (49%) was approximately equal. Of all patients, 16% had a Type D personality 

and 17% had moderate levels of depressive symptoms (PHQ-9 score ≥ 10). 
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Table 1. Patients’ baseline characteristics (N = 134)* 

 

Characteristics % n  

 

Demographics 

Women 17 (23) 

Age (mean ± SD) 60 ± 10   

High educational level (≥10 years) 69  (92) 

Partner 85 (114) 

Clinical 

Secondary prevention indication 37 (49) 

Ischemic heart disease 62 (83) 

Heart failure 55 (74) 

Previous MI 53 (71) 

Previous PCI 28 (38) 

Previous CABG 18 (24) 

COPD 8 (11) 

Diabetes 15 (20) 

Hypercholesterolemia 21 (28) 

Hypertension 19 (26) 

Psychological 

Type D personality 16 (21) 

Depressive symptoms (PHQ-9 ≥10) 17 (23) 

Medication 

Beta-blockers 83 (111) 

ACE-inhibitors 64 (86) 

Calcium antagonists 5 (6) 

Spironolactone 22 (30) 

Aspirin 50 (67) 

Digoxine 4 (5) 

Diuretics 51 (68) 

Statins 68 (91) 

Nitrates 16 (22) 

Anti-depressants 2 (2) 

Anxiolytics 7 (9) 
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* Listed as % (n) unless otherwise indicated 

CABG=coronary artery bypass surgery; COPD=chronic obstructive pulmonary disease; MI=myocardial 

infarction; PCI=percutaneous coronary intervention; PHQ=Patient Health Questionnaire 

 

Follow-up depressive symptoms and ICD shocks 

At 12 months post implant, 16 (12%) patients reported significant depressive symptomatology (PHQ-

9 score ≥ 10). Of all patients, 9 (7%) experienced a shock during the 12 months’ follow-up period. 

 

Association between treatment expectations and depressive symptoms 12 months’ post implant 

Results of the hierarchical linear regression analysis entering the variables of interest in three models 

are presented in Table 2. Model 1 (baseline depression, negative and positive treatment 

expectations) accounted for 22.2% of the variance (adjusted R-squared) in depressive symptoms at 

12 months post implant. Patients’ negative expectations towards ICD treatment was a predictor of 

depression at 12 months’ post-implant in Model 1 (p = .020) even when adjusting for baseline 

depressive symptoms. Model 2 – with the addition of Type D personality to model 1 – accounted for 

24.1% of the variance, with the difference between the two models being statistically significant (p = 

.042). In model 2, negative treatment expectations fell just short of significance (p = .051), while Type 

D was an independent predictor of post implant depression (p = .042). In model 3, when adding sex, 

heart failure, and shocks at 12 months follow-up to the variables in model 2, there was no increase in 

the variance explained in depressive symptoms at 12 months, and no statistically significant change 

between models 2 and 3 (p = .652). Negative treatment expectations were significant in this final 

model (p = .043) together with baseline depression (p > .0001), while Type D personality fell short of 

significance (p = .067). As indicated by the standardized beta coefficients (β), the strengths of the 

effects of negative treatment expectations (model 2: β = .169; model 3: β = .180) and Type D 
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personality (model 2: β = .162; model 3: β a = .150) relation to the outcome variable depression at 12 

months post implant were fairly similar in models 2 and 3. 

 
Table 2. Association between treatment expectations and depressive symptoms at 12 months’ post 

implant (hierarchical linear regression analysis) 

 

  Unstandardized 

Coefficients 

Standardized 

Coefficients 

  

Model B Std. Error β t p 

1 (Constant) 

Negative expectations 

Positive expectations 

Baseline depression 

.934 

.188 

.020 

.345 

 

.913 

.079 

.088 

.076 

 

.202 

.018 

.376 

1.023 

2.365 

.222 

4.526 

.308 

.020* 

.824 

<.0001* 

2 (Constant) 

Negative expectations 

Positive expectations 

Baseline depression 

Type D personality 

.872 

.157 

.029 

.322 

1.802 

.903 

.080 

.087 

.076 

.879 

 

.169 

.027 

.350 

.162 

.966 

1.967 

.336 

4.228 

2.050 

.336 

.051 

.737 

<.0001* 

.042* 

3 (Constant) 

Negative expectations 

Positive expectations 

Baseline depression 

Type D personality 

Heart failure 

Sex 

.112 

.167 

.025 

.325 

1.670 

.062 

.524 

1.301 

.081 

.088 

.077 

.904 

.635 

.843 

 

.180 

.023 

.353 

.150 

.008 

.049 

0.86 

2.048 

.283 

4.207 

1.847 

.098 

.622 

.932 

.043* 

.778 

<.0001* 

.067 

.922 

.535 
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Shocks during 12 

months FU 

1.459 1.254 .090 1.163 .247 

 
* p < .05 

 

Association between treatment expectations at item level and depressive symptoms 12 months’ 

post implant 

In order to examine whether specific items of the negative treatment expectations contributed to a 

vulnerability for depressive symptoms 12 months’ post implant, we examined the correlation 

between each of the items and depressive symptoms as shown in Table 3. Similar results are 

presented for the items related to positive treatment expectations, although they were not 

associated with depressive symptoms. The expectations that the ICD would lead patients to “do less 

exercise” (item # 3), “reduce their sexual activity” (item # 4), and “make them feel more dependent 

on others” (item # 5) explained the most variance in depressive symptoms of all items. 

 

Table 3. Contribution of negative and positive expectations at item level to depressive symptoms at 

12 months’ post implant 

 

Item 

# 

Item text Pearson’s r Variance 

explained 

p-value 

 Negative expectations    

3 Make you do less exercise .179 3.2% .038* 

4 Reduce your sexual activity .213 4.5% .013* 

5 Make you feel more dependent on others .180 3.2% .037* 

8 Decrease your quality of life .114 1.3% .191 

9 Make you feel more anxious .101 1.0% .246 
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 Positive expectations    

1 Improve your physical functioning -.155 0.2% .074 

2 Make you feel more in control of life -.073 .001% .400 

6 Improve your heart condition -.105 .01% .226 

7 Make you feel protected against severe health 

problems 

-.055 .003% .524 

10 Make you feel more confident -.028 .0008% .750 

 

* p < .05 

 

DISCUSSION 

In the current study of a subset of the WEBCARE cohort, we examined whether expectations towards 

ICD treatment predict depressive symptoms at 12 months post implant and compared the influence 

of treatment expectations to other factors known to influence depression outcomes in the ICD 

population. Although negative treatment expectations were associated with depressive symptoms at 

12 months, when adding Type D personality to the model, negative treatment expectations were 

only marginally associated with depressive symptoms. When further adding factors previously shown 

to influence depressive symptoms in ICD patients, including heart failure (7), Type D personality (7), 

sex, and ICD shocks (4), negative treatment expectations were significantly associated with 

depressive symptoms while Type D personality fell short of significance. In general, the strengths of 

association between negative treatment expectations and depressive symptoms at 12 months on the 

one hand and between Type D personality and depressive symptoms at 12 months on the other 

hand, were similar across the last two models, as indicated by the standardized beta-coefficients. 

However, the last model did not explain significantly more variance in depressive symptoms as 

compared to the previous model. We found no statistically significant association between positive 

expectations and depressive symptoms at 12 months in any of the tested models.  

ACCEPTED MANUSCRIPT



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 15 

Our findings emphasize the importance of exploring the role of treatment expectations in the 

outcomes of patients with an ICD in future research, as our results are preliminary and show some 

overlap between treatment expectations and personality due to a common factor of negative 

affectivity in both constructs. We need to explore how treatment expectations are formed. Can they 

be attributed to personality and a more optimistic or pessimistic disposition, or to the actual 

information that patients receive at the time of implant, or their perception of that information that 

bias them in a positive or negative direction? If future studies are able to disentangle these 

potentially overlapping contributors to treatment expectations, asking patients in clinical practice 

about their treatment expectations already at the time of implant and possibly during the course of 

ICD treatment may be warranted. A dialogue between health care professionals and patients is low-

cost and provides a window of opportunity to reframe patients’ negative expectations and re-align 

expectations in order to prevent depression. In particular, expectations that the ICD will lead patients 

to “do less exercise”, “reduce sexual activity”, and “make them feel more dependent on others” could 

constitute red flags in such a dialogue, as we found these expectations to be associated with 

depressive symptoms at 12 months. A Scientific Statement by the American Heart Association in 

2012 also advocate such a dialogue with patients with heart failure, who are often treated with ICD 

therapy as stand-alone therapy or combined with cardiac resynchronization therapy: “Frequent 

reappraisal of the clinical trajectory helps calibrate expectations, guide communication, and inform 

rational decisions” (27).  

Optimization of patients’ treatment expectations may also be achieved through a brief 

psychological intervention, as in the recent PSY-HEART study in patients undergoing coronary artery 

bypass graft (CABG) surgery, which led to improvement in mental quality of life and reduced length 

of hospitalization post surgery (12). Although it may be more difficult to change treatment 

expectations if they are rooted in personality, a recent systematic review and meta-analysis show 

that it is possible to change personality through psychological interventions (e.g. cognitive behavioral 

therapy, supportive therapy, etc.) and that the effects persist over time (28). The most optimal 
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duration of the intervention seems to be between 4-8 weeks, with interventions longer than 8 weeks 

not conferring additional benefits (28). However, the “presenting problem” (e.g. whether it is 

anxiety, depression etc.) serves as a moderator of change, with larger effects found for anxiety as 

compared to depression (28). Results of the recent SPIRR-CAD trial also showed efficacy of 

psychotherapeutic treatment with respect to reductions of depressive symptoms in cardiac patients 

with a Type D personality, while no effect was found in non-Type D patients (29). 

We found no support for an association between positive treatment expectations and 

depressive symptoms. Likely, positive expectations serve as protection against depression and 

therefore are not associated with more negative outcomes, which we also found at 3 months’ post 

implant (15). Alternatively, items tapping into positive treatment expectations (e.g. “feeling in 

control”, “feeling more confident”, etc.) might seem more diffuse for patients than items tapping into 

negative treatment expectations.  

 The results of the current study should be interpreted with the following limitations in mind. 

We conducted secondary analyses of the WEBCARE cohort, with the EXPECT-ICD scale being 

developed after the trial was initiated. Hence, we only had information on patients’ treatment 

expectations in a subset of the cohort. The EXPECT-ICD scale was only administered at baseline, 

although patients’ treatment expectations might have changed over time. In addition, we had no 

information on the level of depressive symptoms at 12 months post implant in 24% of the patients, 

as they did not complete the PHQ-9 at follow-up. However, these patients did not differ 

systematically on any of the baseline characteristics as compared to patients who did complete the 

PHQ-9 at follow-up. Although we do not know if these patients were also more likely to be 

depressed, studies have indicated that study dropouts are more likely to suffer from anxiety and 

depression as compared to those who complete the study and follow-up assessments (30). Thus, 

their inclusion in the analyses would likely have produced a stronger rather than a weaker effect 

between expectations and depressive symptoms, with the presented results thus more likely to be 

conservative. Due to the relatively small sample size, we had to restrict the number of variables that 
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we could enter in the statistical analyses and favored those variables that have previously been 

shown to be associated with depressive symptoms in the ICD population. The relatively small sample 

size may also have led to the hierarchical regression models being unstable. Treatment expectations 

were not significantly associated with depression in model 2 and but again in model 3 despite 

adjustment for personality that was significant in model 2 but not in model 3. The study design does 

not allow for causal inferences between treatment expectations and depression, but only that there 

is an association.   

 This study also has several strengths. To our knowledge, it is the first study to examine the 

potential influence of treatment expectations on depressive symptoms in ICD patients 12 months’ 

post implant and to compare the magnitude of the association as compared to variables that in the 

arrhythmia literature have been shown to impact depression. We used the EXPECT-ICD scale that is a 

validated and internally consistent measure (15) and that is both specific and multi-dimensional and 

based on patients’ input. Others have advocated the importance of both tapping into negative as 

well as positive treatment expectations (13). 

 In conclusion, both negative expectations towards ICD treatment and personality may play a 

role in depression in ICD patients 12 months post implant, although further studies are warranted to 

explore the role of treatment expectations and the overlap with personality with respect to their 

respective influence on patient outcomes, and to elucidate how treatment expectations are formed. 
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