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Background: The psychological impact of implantable cardioverter defibrillators (ICDs) in adults with congenital
heart disease (ACHD) has not been established.
Objective: To compare device acceptance, quality of life, anxiety and depression between ACHD patients with
ICDs (ICD-Congenital), with pacemakers (PPM-Congenital), with no devices (No Device-Congenital) and non-
ACHD patients with ICDs (ICD-Non-Congenital).
Methods: A total of 147 ACHD and 46 non-ACHD patients (age 45.0 ± 14.7 years, 56.5% males) completed the
Florida Patient Acceptance Survey (FPAS), the 36-item Short Form Health Survey (SF-36) and Hospital Anxiety
& Depression Scale (HADS).
Results: ICD-Congenital patients (n = 59) showed lower device acceptance compared to PPM-Congenital pa-
tients (n = 41), p = 0.04, and reported worse quality of life (p = 0.001) and higher prevalence of depression
(p = 0.009) when compared to No Device-Congenital (n = 47) patients. ICD-Congenital and ICD-Non-Congen-
ital patients (n = 46) showed similar mental and physical health, device acceptance, anxiety and depression.

Within ICD-Congenital, patients with poorest device acceptance (FPAS b67, “Non-Acceptors”) showed signifi-
cantly lower mental health scores (p = 0.008), and higher levels of anxiety (p = 0.02) and depression (p =
0.01) compared to “Acceptors” (FPAS ≥67). “Non-Acceptors” were younger at survey (p = 0.006), younger at
ICD implantation (p = 0.01) and were less likely to have received appropriate shocks (p = 0.03).
Conclusion:Younger age and lack of appropriate ICD shocks are risk factors for poor ICD acceptance. Device accep-
tance is lower in adults with congenital heart disease who receive an ICD than those who receive pacemakers.
Appropriate screening for anxiety and depression may be warranted for ACHD patients considered for ICD
implantation or already living with ICDs.
© 2014 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

The adult congenital heart disease (ACHD) population is growing
both in number and disease complexity [1]. A significant proportion of
these patients are at a heightened risk of sudden cardiac death [2],
and implantable cardioverter defibrillators (ICDs) are being increasingly
considered for primary or secondary prevention of sudden cardiac
death in them [3,4]. Studies in patients with acquired heart disease
have shown that livingwith an ICDmay have a negative impact on psy-
chological wellbeing, whichmay be associatedwith a higher prevalence
of anxiety and depression [5] and with poor device acceptance [6,7].
Furthermore, quality of life in ICD recipients can be adversely affected
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by multiple factors that are clinical, social or device specific [8–13].
The same predisposing factors for poor psychological wellbeing cannot
be assumed in ACHD patients [14,15]. Patients living with congenital
heart disease and an ICD may additionally become newly aware of
their reduced life expectancy, may be younger at the time of device im-
plantation, and have increased device-related morbidity and need for
recurrent hospitalisation and interventions [16,17].

We, therefore, aimed to examine and compare device acceptance,
quality of life, anxiety and depression in ACHD patients with an ICD,
ACHD patients with a permanent pacemaker, ACHD patient with no de-
vice and non-congenital heart disease patients with an ICD.

2. Methods

2.1. Patient population and study design

From October 2011 to October 2012, congenital and non-congenital heart disease pa-
tients, 18 years or older, attending either thedevice follow-up clinic or the adult congenital
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heart disease clinics were invited to participate in a questionnaire study. Consecutive
patients with congenital heart disease were included, whilst younger patients with
non-congenital heart disease and ICDs were selected for recruitment from every pac-
ing clinic. Patients who had a device-related procedure within three months, who
were admitted to hospital within one month or were awaiting a device-related pro-
cedure, were excluded. Patients with learning difficulties or limited knowledge of
English were not included if it was felt that they would not be able to complete the
questionnaires. Eligible patients were given a study pack that included: a patient in-
formation sheet, consent form, study questionnaire and an addressed envelope for
completion and postal return. Patients were contacted once by telephone if they
did not already return the questionnaire.

The study was approved by the National Research Ethics Service and written,
informed consent was obtained from all participants. Patients were divided into the
following groups at screening to allow recruitment into each for comparison:

• ICD-Congenital: patientswith congenital heart disease and an ICD. This included any pa-
tient with a defibrillator function in their device, including cardiac resynchronisation
therapy (CRT-D).

• PPM-Congenital: patients with congenital heart disease and permanent pacemakers.
This included patients with a permanent pacemaker for bradyarrhythmia, cardiac
resynchronisation (CRT-P) or for control of atrial arrhythmia.

• No Device-Congenital: patients with congenital heart disease and no implantable
device. No patientswith simple defects such as uncomplicated atrial septal or small ven-
tricular septal defect were included.

• ICD-Non-Congenital: patientswith non-congenital heart disease and ICDswho received
their ICD follow-up at our centre.

The cardiac diagnosis, comorbidities and details of previousprocedureswere obtained
from patient records. Data relating to the device implant, device follow-up and device
related complications were obtained from device follow-up records. Congenital heart
disease was classified into mild, moderate and high complexity using the Bethesda classi-
fication [18].

2.2. Device acceptance: Florida Patient Acceptance Survey (FPAS)

Device acceptance was assessed using the FPAS questionnaire, which is disease-
specific to patients with implanted devices [19]. It consists of 18 items rated on a five-
point scale from 0 to 5. Total and subscale scores for Return to Life, Body Image Concerns,
Positive Appraisal and Device Related Distress are calculated on a scale of 0–100. There is
no validated cut-off for categorising device acceptance into poor and good, with previous
studies using individual study cohorts to determine cut-offs based on the lower tertile of
patients [20]. We used a cut-off score of 67, representing the lowest tertile of all FPAS
scores in the three device groups, to categorise patients into “Non-Acceptors” and
“Acceptors”.

2.3. Anxiety and depression: Hospital Anxiety and Depression Scale (HADS)

Symptoms of anxiety and depression were assessed using the Hospital Anxiety and
Depression Scale, which is validated for a number of chronic conditions, including cardiac
diseases [21]. HADS is a 14-item scale consisting of a seven-item anxiety subscale and a
seven-item depression subscale. Each item is scored on a four-point scale (0–3) giving
maximum subscale scores of 21 for depression and anxiety. A cut-off score of ≥8 for
both subscales indicates clinically relevant anxiety or depression [22,23].

2.4. Quality of life: Short Form 36 (SF-36)

The SF-36 questionnaire is a non-disease-specific questionnaire consisting of 36
questions [24,25] designed to measure eight dimensions of health: physical functioning,
role limitation-physical, bodily pain, general health, vitality, social functioning, role
limitation-emotional and mental health. The eight health dimension scores are each
scaled from 0 to 100. The subscales are computed into two composite summary scores:
Mental Component Summary Score (MCS) and Physical Component Summary Score
(PCS).

2.5. Statistical analysis

Continuous variables are reported as mean, standard deviation or median, inter-
quartile range as appropriate. Differences in continuous variables between groups
were assessed using Wilcoxon rank sum test or Kruskall Wallis test, for non-
normally distributed variables and the independent sample t-test for normally dis-
tributed variables. The chi-squared contingency table tests or Fisher's exact test
were used for categorical variables, as appropriate. All analyses were done using
SPSS version 19 and R version 2.15.2.

3. Results

Questionnaires were given to a total of 319 patients: 83 to ICD-
Congenital, 69 to PPM-Congenital, 85 to No Device-Congenital, and 82
to ICD-Non-Congenital patients. In total 193 patients (61% response
rate) completed the questionnaires. No significant difference in re-
sponse rate was seen between groups (chi-square test p = 0.14): ICD-
Congenital −71%; PPM-Congenital −59%; No Device-Congenital
−55% and ICD-Non-Congenital−56%. Study participants were slightly
older (45.0 ± 14.7 years) than non-participants (41.6 ± 13.7 years),
p = 0.04, but there were no significant differences in gender (57%
versus 63% male, p = 0.27), disease complexity (33% versus 33% com-
plex disease) or systemic ventricular function (25% versus 25% severe
dysfunction) between participants and non-participants.

3.1. Demographic and clinical characteristics of the study population

The demographic and clinical details of patients in the four groups
are summarised in Table 1. ACHD participants represented a wide
spectrum of congenital heart disease diagnoses, with high complexity
disease being equally prevalent in the three congenital heart disease
subgroups. Co-morbidities included stroke, brain abscess, multiple scle-
rosis, rheumatoid arthritis, Crohn's disease, bowel cancer, sarcoidosis
and severe scoliosis. The diagnoses in the non-congenital heart disease
groupwere cardiomyopathy (n=25), channelopathy (n=13), ischae-
mic heart disease (n = 6) and valvar heart disease (n = 2).

3.2. Device-related data

Device-related data are summarised in Table 2. Compared to ICD-
Congenital patients, PPM-Congenital patients had devices implanted
at a younger age. Whilst total, appropriate and multiple shock rates
were similar in ICD-Congenital and ICD-Non-Congenital, a significantly
higher rate of inappropriate shocks was seen in the ICD-Congenital
group (31% versus 6.5%). Of the 18 ICD-Congenital patients who re-
ceived inappropriate shocks, 10 additionally received appropriate
shocks and 8 had only inappropriate shocks. At the time of survey, one
patient in ICD-Congenital and one patient in ICD-Non-Congenital had
ICD therapies switched off.

3.3. Device acceptance

Device acceptance was significantly lower in ICD-Congenital com-
pared to PPM-Congenital (FPAS 73 versus 83). ICD-Congenital had
worse Return to Living scores compared to PPM-Congenital as well as
a trend towards higher Device-Related Distress. There were no differ-
ences in total or subscale FPAS scores between ICD-Congenital and
ICD-Non-Congenital. Positive Appraisal of the device was high across
all three device-groups (median N80) and no differences in Body-
Image Concerns were observed. These findings are summarised in
Table 3.

Within ICD-Congenital, “Non-Acceptors” (FPAS score b67, n = 22)
were on average a decade younger at survey and younger when they
received their ICD compared to “Acceptors” (FPAS ≥67, n = 37), but
otherwise shared similar clinical characteristics (Table 4). “Acceptors”
in the ICD-Non-Congenital group were of similar age at survey (48.9
SD 13.7 versus 51.3 SD 14.5 years, p = 0.56) and ICD implant (43.8 SD
15.8 versus 46.9 SD 16.3 years, p = 0.55) as “Non-Acceptors”.

With regard to ICD shocks and device acceptance, in ICD-Congenital,
appropriate ICD shocks were significantly lower in the “Non-Acceptors”
(9.1%) compared to “Acceptors” (35.1%) (Fig. 1). Of the 22 “Non-Accep-
tors”, 6 had received ICD shocks: 1 had received only appropriate
shocks, 4 had received only inappropriate shocks, and 1 had received
both appropriate and inappropriate shocks. In ICD-Non-Congenital
group, “Non-Acceptors” (FPAS b67, n=20) showed significantly higher
rates of any shock (including multiple, appropriate and inappropriate
ICD shocks) compared to “Acceptors” (FPAS ≥67, n = 26). Of the 20
“Non-Acceptors”, 11 had received shocks: 8 had received only appropri-
ate shocks, 2 had received only inappropriate shocks and 1 had received
both appropriate and inappropriate shocks. In ICD-Congenital, the



Table 1
Demographic and clinical characteristics.

Overall ICD-Congenital PPM-Congenital No Device-Congenital ICD-Non-Congenital

pa pa pa

n 193 59 41 47 46
Age, y 45.0 SD 14.7 45.5 SD 13.5 42.5 SD 16.2 0.36 41.1 SD 14.1 0.12 50.4 SD 14.1 0.07
Males, n (%) 109 (57%) 35 (60%) 17 (42%) 0.08 23 (49%) 0.2 34 (74%) 0.08
Living with partner, n (%) 124 (64%) 33 (56%) 27 (66%) 0.3 29 (62%) 0.5 35 (76%) 0.03
Living alone, n (%) 23 (12%) 9 (15%) 1 (2%) 0.04 8 (17%) 0.8 5 (11%) 0.5
Living with parents, n (%) 29 (15%) 11 (12%) 6 (15%) 0.6 10 (21%) 0.7 2 (4%) 0.03
Working, n (%) 112 (59%) 31 (54%) 22 (54%) 0.9 37 (79%) 0.01 22 (45%) 0.5
NYHA I, n (%) 106 (55%) 29 (49%) 25 (61%) 0.24 31 (66%) 0.08 21 (46%) 0.72
NYHA II, n (%) 60 (31%) 18 (31%) 13 (32%) 0.90 12 (26%) 0.57 17 (37%) 0.49
NYHA III, n (%) 27 (14%) 12 (20%) 3 (7%) 0.07 4 (9%) 0.09 8 (17%) 0.70
Moderate or severe systemic ventricular dysfunction, n (%) 48 (25%) 19 (32%) 8 (20%) 0.16 2 (4%) 0.000 19 (41%) 0.34
Co-morbidity, n (%) 23 (12%) 6 (10.2%) 4 (10%) 0.946 10 (21%) 0.113 3 (6.5%) 0.51
Clinical atrial arrhythmia, n (%) 60 (31%) 26 (44%) 14 (34%) 0.32 12 (26%) 0.048 8 (17%) 0.004
Previous ablation, n (%) 39 (20%) 22 (37%) 8 (20%) 0.06 4 (9%) 0.001 5 (11%) 0.002
Previous cardiac surgery, n (%) 138 (71%) 55 (93%) 36 (88%) 0.352 40 (85%) 0.174 7 (15%) b0.001
Operations, n 1.85 SD 1.2 2.2 SD 1.2 1.6 SD 1.0 0.02 1.6 SD 1.2 0.02 0 –

Age at last cardiac surgery, y 25.3 SD 17.0 28.7 SD 16.4 21.7 SD 17.5 0.06 23.8 SD 17.1 0.17 39.0 SD 14.5 –

Time since surgery, y b 17.3 SD 14.0 16.1 SD 12.4 18.6 SD 13.7 0.38 17.9 SD 16.4 0.55 10.7 SD 7.7 –

Mild complexity, n (%) 25 (17%) 6 (10%) 8 (20%) 0.185 11 (24%) 0.065 – –

Moderate complexity, n (%) 73 (50%) 31 (53%) 19 (46%) 0.542 23 (49%) 0.7 – –

High complexity, n (%) 49 (33%) 22 (37%) 14 (34%) 0.748 13 (28%) 0.29 – –

Tetralogy of Fallot spectrum n (%) 57 (39%) 31 (53%) 10 (24%) 0.005 16 (34%) 0.03 – –

Cavo-pulmonary connection, n (%) 8 (5%) 1 (2%) 4 (10%) 0.089 3 (6%) 0.228 – –

Atrial switch, n (%) 9 (6%) 4 (7%) 4 (10%) 0.589 1 (2%) 0.260 – –

Systemic right ventricle, n (%) 23 (16%) 13 (22%) 6 (15%) 0.354 4 (9%) 0.051 – –

Native disease, n (%) 11 (7%) 4 (7%) 4 (10%) 0.589 3 (6%) 0.93 – –

Cyanosis, n (%) 9 (6%) 3 (5%) 2 (5%) 0.483 4 (9%) 0.480 – –

ICD; implantable cardioverter defibrillator. NYHA; New York Heart Association functional class. PPM; permanent pacemaker.
Significant differences are highlighted in bold print.

a p values are reported for comparisons to ICD-Congenital.
b Time since last cardiac surgery.
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absence of appropriate shocks was associated with poor acceptance.
The reverse was seen in ICD-Non-Congenital, where ICD shocks
(both appropriate and inappropriate) were clearly associated with
poor acceptance. “Non-Acceptors” in ICD-Congenital showed signif-
icantly higher levels of anxiety, depression and worse overall mental
health.
Table 2
Device related data and complications.

ICD-Congenital PPM-Cong

Age at device implant, y 39.8 SD 14.2 31.7 SD 1
Years with device, y 5.7 SD 6.1 10.9 SD 9
Device-related procedures, n 2.02 SD 1.61 2.18 SD 1
Infection/erosion, n (%) 1 (1.7%) 2 (4.9%)
Lead fracture, n (%) 2 (3.4%) 0
Remote monitoring, n (%) 27 (45.8%) –

Advisory lead, n (%) 10 (17%) –

Lead displacement, n (%)a 3 (5%) 1 (2.4%)
Box and lead position

Pectoral/endocardial, n (%) 57 (97%) 33 (81%)
Femoral/endocardial, n (%) 1 (1.7%) 3 (7.3%)
Abdominal/epicardial, n (%) – 5 (12.2%)
Subcutaneous lead ICD, n (%) 1 (1.7%) –

ICD for primary prevention, n (%) 33 (56%) –

ICD upgrade from PPM, n (%) 10 (17%) –

Age at ICD implant, y 41.5 SD 13.7 –

Number of years with ICD 4.0 SD 3.0 –

CRT-D, n (%) 16 (27%) –

ICD therapy off, n (%) 1 (1.7%) –

Shock, n (%) 23 (39%) –

Multiple shocks, n (%) 17 (29%) –

Appropriate shock, n (%) 15 (25%) –

Inappropriate shock, n (%) 18 (31%)
Only inappropriate shock, n (%) 8 (14%) –

CRT-D; cardiac resynchronisation therapy-defibrillator. ICD; implantable cardioverter defibrilla
Significant differences compared to ICD-Congenital are highlighted in bold.

a Experienced consultant/staff operators only are permitted to perform device implantation
3.4. Quality of life scores: SF 36

In the three groups with implanted devices (ICD-Congenital, PPM-
Congenital and ICD-Non-Congenital), there were no statistical differ-
ences in the subscale and composite scores for physical and mental
health as assessed by the SF-36 questionnaire (Table 3). Compared to
enital p ICD-Non-Congenital p

8.7 0.02 44.7 SD 15.9 0.1
.1 0.001 5.1 SD 4.8 0.7
.62 0.629 1.74 SD 0.82 0.308

0.56 1 (2.1%) 0.65
– 3 (6.5%) 0.370
– 15 (32.6%) 0.172
– 5 (11%) 0.522
0.542 7 (15%) 0.048

– 45 (98%)
– –

– –

1 (2%)
– 22 (48%) 0.4
– 4 (7%) 0.2
– 45.5 SD 16.0 0.17
– 4.2 SD 4.3 0.7
– 12 (26%) 0.9
– 1 (2%) –

– 15 (33%) 0.3
– 8 (17%) 0.3
– 13 (28%) 0.7

3 (6.7%) 0.003
– 2 (4%) 0.180

tor. PPM; permanent pacemaker.

s in ACHD patients which may have resulted in lower rates of lead displacement.



Table 3
Device acceptance (FPAS), quality of life (SF36), anxiety (HADS-A) and depression (HADS-D) median scores in the four study groups.

ICD-Congenital PPM-Congenital pa No Device-Congenital pa ICD-Non-Congenital pa

FPAS
Return to Living (RL) 69 (48, 88) 88 (58, 89) 0.02 – – 63 (31, 80) 0.2
Device-Related Distress (DRD) 20 (9, 45) 10 (0, 30) 0.06 – – 30 (6, 54) 0.6
Positive Appraisal (PA) 84 (69, 100) 88 (75, 100) 0.2 – – 88 (81, 100) 0.1
Body Image Concerns (BIC) 25 (0, 50) 25 (0, 50) 0.6 – – 0 (0, 25) 0.2
Total FPAS score 73 (57, 90) 83 (67, 83) 0.04 69 (59, 88) 0.9

SF-36
Physical functioning (PF) 48 (32, 53) 51 (37, 55) 0.101 51 (44, 55) 0.017 42 (29, 55) 0.876
Role limitation-physical (RP) 47 (30, 57) 54 (36, 55) 0.141 54 (45, 57) 0.024 37 (28, 56) 0.173
Bodily pain (BP) 50 (37, 62) 51 (42, 62) 0.254 55 (46, 62) 0.007 49 (37, 62) 0.790
General health (GH) 36 (28, 51) 43 (33, 53) 0.073 48 (36, 55) 0.002 36 (26, 53) 0.846
Vitality (VT) 46 (33, 55) 52 (46, 58) 0.056 52 (46, 58) 0.012 40 (33, 52) 0.416
Social functioning (SF) 49 (41, 57) 51 (41, 57) 0.886 57 (46, 57) 0.034 46 (35, 57) 0.243
Role limitation-emotional (RE) 56 (33, 56) 56 (33, 56) 0.798 56 (44, 56) 0.225 44 (33, 56) 0.175
Mental health (MH) 47 (36, 56) 50 (40, 59) 0.273 52 (44, 56) 0.123 44 (36, 56) 0.776
Physical Component Summary (PCS) 45 (32, 53) 50 (37, 56) 0.056 52 (43, 57) 0.001 43 (30, 53) 0.936
Mental Component Summary (MCS) 50 (37, 58) 51 (41, 58) 0.493 54 (43, 57) 0.408 44 (36, 55) 0.284

HADS
HADS-anxiety 6 (3, 10) 6.5 (4, 10) 0.878 6 (4, 8) 0.368 6 (3, 11) 0.838
HADS-depression 4 (1, 8) 2 (1, 6) 0.163 2 (1, 3) 0.005 4 (1, 8) 0.514
Anxiety, n (%) 25 (42%) 17 (42%) 0.990 18 (42%) 0.671 20 (44%) 0.910
Depression, n (%) 15 (25%) 6 (15%) 0.213 3 (6%) 0.009 15 (33%) 0.419

FPAS; Florida Patient Acceptance Survey. HADS; Hospital Anxiety and Depression Scale. ICD; implantable cardioverter defibrillator. PPM; permanent pacemaker. SF-36; Short Form Ques-
tionnaire. Values reported as median (interquartile range).

a p reported for differences between ICD-Congenital and other subgroups. Significant differences are highlighted in bold.
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the No Device-Congenital group, ICD-Congenital patients showed sig-
nificantly worse physical functioning, role limitation-physical, bodily
pain, general health and Physical Component Summary Score (PCS). Ad-
ditionally, two subscales ofmental healthwere lower in ICD-Congenital,
with significantly lower vitality and social functioning compared to No
Device-Congenital. The overall mental health reflected in the Mental
Component Summary Score (MCS), however was not statistically
different.
Table 4
Characteristics of the “Non-Acceptors” versus the “Acceptors” of ICDs in ICD-Congenital group.

No
(FP

n 22
Age, y 39.
Males, n (%) 13
Living alone, n (%) 1 (
Working, n (%) 9 (
NYHA class 1.7
High anatomical complexity, n (%) 10
TOF-spectrum 11
CRT-D, n (%) 5 (
Indication—primary prevention, n (%) 12
Age at last cardiac surgery, y 19.
Age at first ICD implant, y 35.
Years with ICD 3.6
Moderate or severe systemic ventricular dysfunction, n (%) 4 (
ICD shock, n (%) 6 (
Multiple ICD shocks, n (%) 6 (
Appropriate ICD shocks, n (%) 2 (
Inappropriate ICD shocks, n (%) 5 (
SF-36—Physical Component Summary 40.
SF36—Mental Component Summary 40.
HADS-A 8.9
HADS-D 7.0
Anxiety, n (%) 13
Depression, n (%) 11

CRT-D; cardiac resynchronisation therapy-defibrillator. FPAS; Florida PatientAcceptance Scale. H
and Depression Scale-Depression subscale. ICD; implantable cardioverter defibrillator. NYHA; N
are highlighted in bold.
3.5. Anxiety and depression: HADS

Participants in all four groups had high anxiety scores (medianHADS-
A 6), with a 40% overall prevalence of clinically relevant anxiety (i.e.
HADS-A ≥8). Compared to No Device-Congenital, ICD-Congenital pa-
tients had significantly higher depression scores and higher prevalence
of depression (25% versus 6.5%). There were no significant differences
in the rate of depression observed in the three device-groups (Table 3).
n-Acceptors
AS b67)

Acceptors
(FPAS ≥67)

p

37
3 SD 13.0 49.2 SD 12.7 0.006
(59.1%) 22 (59.5%) 0.978
4.5%) 8 (21.6%) 0.077
42.9%) 22 (61%) 0.182
SD 0.8 1.7 SD 0.8 0.909
(45.5%) 12 (32.4%) 0.317
(50%) 20 (54%) 0.763
22.7%) 11 (29.7%) 0.559
(54.5%) 21 (58.3%) 0.777
6 SD 12.7 34.5 SD 16.0 0.001
7 SD 13.0 44.9 SD 13.0 0.011
SD 2.8 4.22 SD 3.15 0.438
18%) 15 (41%) 0.08
27.3%) 17 (45.9%) 0.155
27.3%) 11 (29.7%) 0.840
9.1%) 13 (35.1%) 0.033
22.7%) 13 (35.1%) 0.317
9 SD 10.7 42.5 SD 12.6 0.62
5 SD 11.8 49.7 SD 12.6 0.008
1 SD 4.5 5.9 SD 4.6 0.018
SD 4.8 3.8 SD 4.2 0.01
(59.1%) 12 (32.4%) 0.045
(50%) 4 (10.8%) 0.001

ADS-AHospital Anxiety andDepression Scale-Anxiety subscale. HADS-D;Hospital Anxiety
ew York Heart Association functional class. TOF; tetralogy of Fallot. Significant differences



Fig. 1. Bar charts showing the prevalence of ICD shocks in Acceptors (FPAS N=67) and Poor Acceptors (FPAS b 67) of the ICD-Congenital and ICD-Non-Congenital groups. ICD: Implantable
Cardiovertor Defibrillator. FPAS: Florida Patient Acceptance Survey.
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4. Discussion

Younger adult age and lack of appropriate shocks are associatedwith
poor ICD acceptance in congenital heart disease patients, which in turn,
is associated with high levels of anxiety and depression. Patients with
congenital heart disease and ICDs appear to have a worse quality of
life and are more likely to be depressed compared to patients without
ICDs, whilst the psychological wellbeing of patients with congenital or
non-congenital heart disease and ICDs is similar.

Although ICDs can save lives, the need for heightened awareness of
the potential negative effects from implantable defibrillators and the
need for further studies relating to different patient populations receiv-
ing ICDs have been previously emphasized [26]. To our knowledge, this
is thefirst study assessing ICD acceptance in ACHDpatients in depth and
given that 147 ACHD patients participated, one of the largest studies
examining the psychological wellbeing of ACHD patients living with
an ICD.

4.1. Risk factors for poor acceptance of ICDs by ACHD patients

Although device acceptance in the ICD-Congenital patients was
comparable to the non-congenital ICD cohorts, it was significantly
lower than in our PPM-Congenital group, with ICD-Congenital patients
additionally showing lower ‘Return to Living’ scores. The poorer accep-
tance in congenital patients with ICDs compared to that with pace-
makers might be related to a number of factors.

Pacemakerswere implanted in symptomatic ACHDpatients. ICD im-
plantation was for primary prevention in half of the ACHD patients that
will have understood a potential rather than actual need for an ICD. As
the majority of these primary prevention ICD ACHD patients have not
been symptomatic from an arrhythmia perspective, acceptance of the
device may be more difficult. For patients, a heightened awareness of
the risk of dying suddenly, the potential for appropriate but also inap-
propriate shocks and uncertainties about their individual requirement
for ICD protection could also lead to lower acceptance levels and, thus,
make ‘Return to Living’ arduous.
We did not find any differences in device acceptance or psychologi-
cal well-being between congenital and non-congenital heart disease
ICD recipients. Our findings contrast with those of Opic et al., who
found that tetralogy of Fallot patients showed more anxiety and less
satisfaction with life when compared to an older group of patients
with acquired heart disease and ICDs [14]. Ourfindingswere in a similar
number of tetralogy of Fallot patients (n= 31) but we included awider
spectrumof ACHDpatients of which one third had complex disease. Our
non-congenital ICD groupwas also different than in theOpic et al. study.
We included predominantly similarly younger aged patients with car-
diomyopathy and channelopathy, with a minority having ischaemic
heart disease. Psychological well-being may also be negatively affected
in cardiomyopathy and channelopathy patients related to the familial
nature of these conditions [6].

By comparing our “Non-Acceptors” to the remaining congenital-ICD
recipients, we identified risk factors for poor device acceptance. This
group of “Non-Acceptors” showed very high levels of anxiety, depres-
sion and worse mental health. Age emerged as a risk factor, with youn-
ger adult patients showing worse acceptance. Multiple studies in
acquired heart disease patients also suggest that younger age is associ-
ated with worse psychological functioning with ICDs [5,27]. This is an
important finding as, not only does it identify a ‘target group’ for height-
ened awareness and possible intervention, but also concerns a group of
patients who are likely to be living with ICDs for longer.

A recent prospective study showed that adultswith congenital heart
disease had more shock-related anxiety than that reported for ICD
recipients in the general population [15]. Fewer appropriate shocks
also emerged as a risk factor for poor device acceptance in ACHD
patients. We postulate that receiving an appropriate shock may be per-
ceived by ACHD patients as confirmation of the need for ICD implanta-
tion and that is will work if required to prevent sudden cardiac death.
Furthermore, a higher ratio of inappropriate to appropriate shocks
was associated with poor acceptance, as perhaps expected. Inappropri-
ate shock is of concern given the relationship between receiving shock
therapy and anxiety. The strikingly higher rate of inappropriate shock
in the ICD-Congenital group (31%) is consistent with previous
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descriptions, and in particular the significant proportion (14%) of
patients receiving only inappropriate shocks. This may be related to
multiple factors including ECG discrimination and atrial arrhythmia—
sufficient detailed previous device interrogation data are unavailable
for defining the relative contribution of each.

We did notfinda relationship between ICD duration and acceptance,
but with the lifetime risk of shocks increasing with time, and the
complex relationship between shocks and psychological health, we ap-
preciate that our assessment of psychological state at a single point in
time has obvious limitations. Awareness for the potential for both im-
provement and decline in psychological health with time is paramount.

4.2. Impaired quality of life in ACHD patients with ICDs

Our data suggest that ACHD patientswith ICDs haveworse quality of
life than their ACHD counterparts without any device.We cannot estab-
lish a causative effect of ICDs on the worse perceived health status and,
as recipients of ICDs may be at more advanced stages in their disease
process, the observed differences in subscales of physical healthmay re-
flect this. It is clear though, that patients with an ICD report lower qual-
ity of life, on a physical and emotional level. This further translates into a
limitation in their ability to function socially and take on their ‘roles’ at
an emotional and physical level. These multiple factors are highlighted
in the SF-36 subscale score and are reflected in the smaller proportion
of ICD-Congenital patients working compared to the No-Device group.

Within the congenital heart disease subgroups, those with an ICD
showed high levels of depression, with 25% reporting clinical depres-
sion, significantly higher than in patients without any devices. A preva-
lence of 8%–50% for mood and anxiety disorders in patients with
congenital heart disease has been previously reported [17,28]. This
strong relationship between the presence of the ICD and depression un-
derpins the importance of taking the adverse psychological effects of
ICD implantation into consideration when prescribing such therapy
and identifies ACHD patients as potential subjects for routine psycho-
logical screening.

4.3. Clinical implications

Whilst the majority of patients with congenital heart disease with
ICDs cope well, the findings from this study indicate that a significant
proportion of these patients have anxiety and depression. A number of
psychological and educational interventions can be instituted at
counselling, pre-implant and during follow-up stages of ICD therapy
[26]. Our findings suggest that further research in ACHDpatients to bet-
ter define factors leading to poor psychological adjustment is warrant-
ed. Meanwhile, cardiologists caring for patients with congenital heart
disease may benefit from the regular use of simple screening proce-
dures to identify those with psychological needs, including younger
patients thatmay be particularly affected, to enable referral to appropri-
ate psychological support services, where clinically indicated. Given
that inappropriate shocks are associated with problems with anxiety
and depression, our data justifies studies of interventions such as opti-
mized ICD programming and more aggressive management of atrial
arrhythmia to investigate whether inappropriate shock rates and psy-
chological well-being can be improved. Risk stratification to identify
patients who warrant sudden cardiac death primary prevention with
ICD implantation amongst ACHD patients remains challenging, but as
it continues to evolve, the inclusion of findings from our study into
resource provision and the counselling process should be considered.

4.4. Limitations

Due to its cross-sectional design, our study cannot establish cause
and effect relationships in ACHD patients with ICDs and limitations in
psychological functioning. To obviate for this, comparison groups of pa-
tients with and without congenital heart disease and ICDs were used.
Also related to the study's cross-sectional nature is the absence of serial
data for the individual patient, which could strengthen the findings if
shown to be reproducible over time. This has been described in patients
with permanent pacemakers [29] and may warrant a further follow-up
study in our cohort. The differences in SF-36 thatwe report between the
groups may not be clinically relevant if used for longitudinal studies to
assess changes for the same patient. For longitudinal studies, published
clinically important differences for SF-36 should be referred to [30]. Our
cut-off for device acceptance of 67 also needs further validation in larger
studies. Our response rate to the questionnaires was 61%. This is not un-
expected in a study of this nature [31], particularly given the limitation
of re-contacting patients only once, as advised by the ethics committee.
We submit that potential biases such as relatively increased participa-
tion of patients at both ends of the spectrum of psychological function-
ing, may be evenly distributed across the four groups and not only
confined to the ICD-Congenital group. Heterogeneity in the spectrum
of congenital heart disease, even within individual diagnoses, makes
delineation of the precise effects of ICDs versus other clinical factors as-
sociated with impaired quality of life, challenging.

Nevertheless, to our knowledge, this is one of the largest studies
looking specifically at ICD recipients in an ACHD population and there
were clear findings that patients with ICDs and ACHD may have
unmet psychological needs.

5. Conclusion

Whilst most patients with congenital heart disease cope well with
implantable cardiac devices, recipients of ICDs have lower device accep-
tance compared to ACHD counterparts with permanent pacing. Physi-
cians should be aware that a number of ACHD patients receiving ICD
therapy will have difficulties adjusting to and living with their device.
This is more likely in younger patients who receive inappropriate
shocks, particularly in the absence of appropriate shocks. Appropriate
counselling for ACHD patients subjected to or referred for ICD therapy
may be necessary and the potential of intervention to improve accep-
tance and psychological well-being warrants study.
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