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Abstract
Purpose Studies have shown a high prevalence of post-traumatic stress disorders (PTSD) among parents of children with 
life-threatening diseases. However, it is yet unknown whether parents of children with cardiac rhythm device develop post-
traumatic stress symptoms or even PTSD.
Methods This cross-sectional investigation is part of a comprehensive single-center study of long-term medical and psy-
chosocial outcomes in pediatric patients with pacemaker (PM) and implantable cardioverter defibrillator (ICD). 69 patients 
(78%) were included in the study, with the participation of 69 mothers and 57 fathers. Parents completed the Posttraumatic 
Diagnostic Scale and Medical Outcomes Study Short Form-36 item questionnaire. Child’s medical data was collected ret-
rospectively from patients’ hospital records.
Results At assessment, the patients (39% females) were on average 11.2 years old. The predominant device type was PM in 
56 cases (81%). The mean time since device implantation was 6.3 years (SD = 4.3). Full heart-disease related PTSD was diag-
nosed in one mother and no father, while partial heart-disease-related PTSD was diagnosed in 3 mothers (4%) and 2 fathers 
(4%). Parental HRQoL—especially regarding the mental health dimension—was affected in both parents. In both parents, 
total PTSD symptom severity scores were a significant predictor for mental health summary scores after controlling for child 
age at implantation, presence of other non-cardiac disease in the child, parental age, and presence of own chronic disease.
Conclusions Special attention should be given to parental PTSD symptoms in the clinical follow-up of PM and ICD patients 
as some parents might probably benefit from psychological support.
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Introduction

Studies have shown a high prevalence of post-traumatic 
stress disorders (PTSD) among parents of children with 
life-threatening diseases [1–3]. PTSD is characterized by 

psychological reactions assigned to three symptom clusters 
(intrusion, avoidance, and hyperarousal) following exposure 
to a traumatic event. The presence of PTSD symptoms has 
been shown in parents of children with chronic heart disease 
[4–7]. Another study showed that 25% of the mothers and 
26% of the fathers met the criteria for surgery-related PTSD 
after their child’s open heart surgery [8]. However, only one 
study focused on parents of children with cardiac rhythm 
devices [9]. This study indicated no increased parental dis-
tress measured by the Brief Symptom Inventory [10], while 
PTSD was not considered. Thus, it is yet unknown whether 
parents of children with cardiac rhythm device develop post-
traumatic stress symptoms or even PTSD based on the diag-
nostic criteria of the Diagnostic and Statistical Manual of 
Mental Disorders, 4th Edition (DSM-IV) [11].

Parents of children living with a pacemaker (PM) or 
implantable cardioverter defibrillator (ICD) face a variety 
of stressors related to their child’s arrhythmia and medical 
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treatment. These devices protect their children from life-
threatening consequences of arrhythmia such as post-surgi-
cal atrioventricular block and sinus bradycardia, ventricular 
tachycardia, or fibrillation [12–14]. However, a large per-
centage of these parents has previously experienced fear of 
losing a child, or seen their child undergoing open heart 
surgery or other invasive treatments before cardiac rhythm 
device implantation. Health-related quality of life (HRQoL), 
a multidimensional concept integrating subjective perception 
of an individual’s physical, psychological, and social health 
[15], has become an important and widely used outcome 
measure. Previous studies with parents of children with vari-
ous congenital heart diseases (CHD) have indicated impaired 
parental HRQoL [8, 16–18]. To the best of our knowledge, 
no study has previously described HRQoL among parents of 
children with cardiac rhythm devices. Given that PTSD and 
affected HRQoL [15] might keep parents from supportive 
interactions with their child, it is important to know whether 
and how the parents are affected. Identifying affected par-
ents allows to provide specific care, which may support the 
child’s adjustment process to the disease.

The present study aims (1) to assess the prevalence of 
PTSD in the parents of children with PM or ICD. Further-
more, the study aims (2) to describe HRQoL in the patients’ 
parents as compared to parents of sex- and age-matched 
healthy controls and to analyze maternal and paternal dif-
ferences. Finally, we thought (3) to examine associations 
between parental HRQoL and child medical characteris-
tics as well as associations between parental HRQoL and 
post-traumatic stress symptoms, while controlling for child 
medical characteristics (i.e., age at implantation, presence 
of other non-cardiac chronic disease) and parental socio-
demographic characteristics (i.e., age, presence of own 
chronic disease).

Methods

Recruitment and inclusion criteria

We recruited parents whose children were treated between 
September 2015 and September 2016 at the cardiology 
outpatient clinic of the University Children’s Hospital 
Zurich. Inclusion criteria were (1) child diagnosis of car-
diac arrhythmia, (2) PM or ICD implantation > 3 months 
prior to study inclusion, (3) absence of Down syndrome 
or severe mental retardation in the child, (4) child age 
between 3 and 18 years during the recruiting period, and 
(5) fluency in German language of the caregiver. Exclusion 
criteria were permanent residency outside of Switzerland, 
refusal to sign the informed consent and device implan-
tation within the last 3 months in order to minimize the 
influence of acute medical effects. Healthy controls were 

recruited via advertisements at the university and com-
munity day care centers (60%) and via best friends of the 
patients (40%) and were matched in child age and sex. 
Interviews and standardized questionnaires ensured that 
children of the control group had no chronic disease or 
cognitive impairments.

In total, 89 patients with PM and ICD were eligible for 
study participation. Twenty patients were excluded from 
the study for the following reasons: lack of time or interest 
(n = 15), lost to follow-up (n = 4), one family having two 
affected children (n = 1), which would differentiate them 
from all other families, especially with respect to the stress 
level. All remaining 69 patients (78%) were included in the 
study, with the participation of 69 mothers and 57 fathers.

This cross-sectional investigation is part of a compre-
hensive single-center study of long-term medical and psy-
chosocial outcomes in pediatric patients with PM and ICD. 
The study was approved by the ethical review board of the 
Canton Zurich, Switzerland, and was performed in full 
accordance with the Declaration of Helsinki. All parents 
provided written informed consent after detailed explana-
tion of study procedures and aims.

Measurements

Parents were asked to complete the questionnaires 
described below which were mailed to them. Child’s 
medical data was collected retrospectively from patients’ 
hospital records.

Child medical data

The time since initial device implantation (years) was calcu-
lated by the difference between the child’s age at assessment 
and the age at initial device implantation. ICD patients were 
grouped according to whether they had previously experi-
enced an aborted cardiac arrest or life threatening arrhyth-
mia (secondary prevention) or not (primary prevention). 
Patients with structural CHD were categorized according to 
the complexity of the surgical repair into univentricular (i.e., 
Fontan type) and biventricular physiology. Previous open 
heart surgery and reanimation was indicated by yes vs. no. 
The number of device-related post-initial-implant surgeries 
was categorized into none, one, or more than one. Length 
of individual hospital stays related to cardiac disease was 
summed into the total length (days) of cardiac hospitaliza-
tion. Current cardiac medication was assessed by the intake 
of heart failure and/or antiarrhythmic medication, dichoto-
mized into yes or no. In addition, we indicated the presence 
of other non-cardiac chronic disease (e.g., neurological dis-
eases with recurrent seizures).
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Parental post‑traumatic stress symptoms

PTSD was assessed by the validated German version of 
the Posttraumatic Diagnostic Scale (PDS) [19–21] which 
diagnoses PTSD according to DSM-IV [11] and rates PTSD 
symptom severity. The PDS includes four parts: (1) the type 
of traumatic event and, if there were multiple events, the 
most stressful one; (2) the time, circumstances, and emotions 
in the context of the trauma; (3) the frequency of 17 symp-
toms belonging to the three symptom clusters (intrusion, 
avoidance and hyperarousal) during the last month before 
assessment with a 4-point Likert scale (0–3). The 17 items 
are summarized by a total symptom severity score (0–51; 
score ≤ 10, mild severity; score ≥ 36, severe severity); and 
(4) impairments in different aspects of life. Full PTSD was 
diagnosed if parents reported at least one intrusion symp-
tom, three avoidance symptoms, two hyperarousal symptoms 
with a duration of at least one month and impaired function 
in at least one life aspect [11]. For diagnosis of partial PTSD, 
parents had to report at least one symptom in each category, 
while the criteria with respect to the duration of the symp-
toms and impaired function were the same [21]. Internal 
consistency of the PTSD symptom severity score was good 
(for the mothers: Cronbach’s α = .94; for the fathers Cron-
bach’s α = .91).

Parental health‑related quality of life

Self-reported HRQoL was assessed with the authorized Ger-
man version of the Medical Outcomes Study Short Form-
36 item questionnaire (SF-36) covering the 4 weeks before 
assessment [22, 23]. The SF-36 includes the following 
eight subscales: ‘physical functions’ (e.g., problems going 
upstairs), ‘role physical’ (e.g., problems at work due to phys-
ical problems), ‘bodily pain’ (e.g., how pain would restrict 
everyday activities), ‘general health’ (e.g., how general 
health would be rated compared to the last year), ‘vitality’ 
(e.g., low energy), ‘social functions’ (e.g., whether physi-
cal or emotional problems would influence the contact with 
friends), ‘role emotional’ (e.g., whether there are problems 
at work due to mental health problems) and ‘mental health’ 
(e.g., being unhappy). Each subscale ranges from 0 to 100 
with higher scores indicating better HRQoL. The eight sub-
scales can be summarized by two T-standardized component 
summary scores with a mean of 50 (SD = 10), i.e., a physical 
component summary (PCS) and a mental component sum-
mary (MCS) score. Internal consistency of all subscales was 
satisfactory to excellent (Table 3).

Life events within the family

The occurrence of major life events in the family during 
the 12 months prior to assessment was assessed by parental 

report using a list of the following 12 events [24]: birth of a 
child, divorce, marriage, person moving into the household, 
significant change in family income, indebtedness, removal, 
job change of either parent, unemployment of either parent, 
serious illness or accident of a family member, death of fam-
ily member or a close friend, and a child’s change of school. 
A life event score was computed by summing the number of 
life events (range 0–12).

Socio‑economic status

Socio-economic status (SES) was assessed with a demographic 
questionnaire and estimated based on maternal education and 
paternal occupation ranging from 2 to 12, with 2 being the 
lowest and 12 the highest SES score. Three SES classes were 
assigned: lower (2–5), middle (6–9) and upper class (10–12). 
This measure has proven to be a valid indicator of SES in 
previous studies of the Swiss population [25]. Parental edu-
cational level was measured using a scale ranging from 1 to 6 
points, with higher scores indicating higher level. Single parent 
was indicated by yes versus no.

Statistical analyses

Data were analyzed using SPSS 22.0 for Windows (SPSS, 
Inc., Chicago, IL, USA). All statistical tests were two-sided 
with a predefined significance level of p < .05. Cronbach’s 
alpha was calculated for testing internal consistency of scale 
scores. Wilcoxon tests were performed to examine whether 
HRQoL scores of mothers and fathers differed significantly 
from the control group and to compare patient mothers’ and 
fathers’ scores from each other. For all comparisons, effect 
sizes by Cohen’s d were computed (.20, small effect; .50, 
medium effect; > .80, large effect) [26]. Bivariate associa-
tions of parental HRQoL scores and studied variables were 
examined by means of Spearman and Kendall correlations 
due to non-normal distribution of many of the variables. Lin-
ear multiple regression models were used to predict HRQoL 
with, for both parents, the MCS as dependent variable. Nor-
mal plots of the residuals indicated certain deviations from 
normality. Because several standard transformations for the 
dependent variable did not substantially improve the distri-
bution of the residuals we consider, from a distributional 
point of view, and also because of the moderate sample 
size, the linear regression as adequate. Because parental 
PCS was not decreased compared to the controls, no regres-
sion analysis was performed for this outcome variable. For 
both parents, five predictors were entered into the regression 
analyses: child age (years) at initial implantation, presence 
of other non-cardiac chronic disease in the child, parental 
age (years), presence of own chronic disease, and total PTSD 
symptom severity (score range 0–51). Selection of predictors 
was based on a priori hypotheses and bivariate correlations 
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with the dependent variable. The assumption of multicol-
linearity was tested by checking the correlation matrix (coef-
ficients > .80) and the variance inflation factor (VIF).

Results

Child socio‑demographic and medical 
characteristics

Table 1 shows the socio-demographic and medical charac-
teristics of the children. At assessment, the patients (39% 
females) were on average 11.2 years old and belonged mostly 
to the middle or upper SES class (96%). The predominant 

device type was PM in 56 cases (81%), while 13 cases (19%) 
had an ICD. The mean time since device implantation was 
6.3 years (SD = 4.3, range .4–17.9), with 6 children (9%) 
who received their device within the last 12 months. The 
majority of patients (65%) received their device before 
6 years of age. Thirty of the 56 PM patients (54%) and 8 of 
the 13 ICD patients (62%) had a structural CHD and 31 of 
these 38 CHD patients (82%) had undergone open heart sur-
gery. Twelve of the 69 patients (17%) suffered from an addi-
tional non-cardiac chronic disease: attention deficit hyper-
activity disorder (n = 2), hearing disorder (n = 1), congenital 
hand or arm malformation (n = 2), diabetes mellitus (n = 1), 
neurological disease (n = 5), and diseases of the endocrine 
system (n = 1).

Table 1  Patient socio-
demographic and medical 
characteristics (n = 69)

Age (years) at assessment
 M (SD), range 11.2 (4.6), 3.2–18.0

Female gender 27 (39%)
Socio-economic status
 High 17 (25%)
 Middle 49 (71%)
 Low 2 (3%)
 Unknown 1 (1%)

Device type
 Pacemaker 56 (81%)
 Implantable cardioverter defibrillator 13 (19%)

Age (years) at initial device implant
 Mean (SD), range 4.9 (4.4), 0–15.3
 Newborn (age ≤ 28 days) 6 (9%)
 Infant/toddler (29 days to 3 years) 21 (30%)
 Preschool (3–6 years) 18 (26%)
 School-age (6–13 years) 21 (30%)
 Adolescent (age > 13 years) 3 (4%)

Electrophysiological disease
 Congenital heart block 24 (35%)
 Postoperative heart block 19 (28%)
 Sinoatrial node disease 13 (19%)
 Ventricular tachycardia or fibrillation 13 (18%)

Implantable cardioverter defibrillator indication
 Primary prevention 7 (54%)
 Secondary prevention 6 (46%)

Structural congenital heart disease 38 (55%)
Previous reanimation 9 (13%)
Number of device-related post-initial-implant surgeries
 Mean (SD), range .7 (.8), 0–3
 None 38 (55%)
 One 19 (28%)
 More than one 12 (17%)

Total length (days) of cardiac hospitalization, mean (SD), range 51.4 (58.0), 2–266
Current cardiac medication 20 (29%)
Other non-cardiac chronic disease 12 (17%)
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Parental socio‑demographic characteristics

The mean age of the mothers was 41.7  years (SD = 5.9, 
median = 42.0, range 28–60) and of the fathers 44.3 years 
(SD = 7.54, median = 44.0, range 28–68). In 66 cases (96%), 
the parents were biological parents while in three cases, the 
child was in care of adoptive parents which was in one case the 
grandmother only. Six mothers (9%) and 5 fathers (7%) were 
single parents. Eight mothers (12%) and 12 fathers (17%) had 
a university diploma. Five mothers (7%) and four fathers (6%) 
indicated to be affected by an own chronic physical disease 
(mothers: systemic lupus erythematosus, heart disease, asthma, 
diabetes, cancer; fathers: colitis ulcerosa, hereditary multiple 
exostoses, heart disease, diabetes), with one mother and one 
father also affected by a chronic heart disease (the mother also 
had an ICD). In addition, three fathers (5%) reported to be 
affected by an affective disorder. The majority of parents (80%) 
reported the occurrence of at least one major life event during 
the 12 months preceding the assessment. The death of a family 
member or a close friend (38%), serious illness/accident of a 
family member (28%), and a job change of either parent (33%) 
were the most frequently reported life events.

Parental post‑traumatic stress disorders

Prevalence of post-traumatic stress symptoms and PTSD in 
the parents are shown in Table 2. Six mothers (13%) and 4 
fathers (10%) met the criteria for full PTSD (due to any trau-
matic event). The child’s heart disease was stated as a sin-
gle and/or the most troubling traumatic event by 8 mothers 
(12%) and 4 fathers (6%). Of these, one mother (1%) met the 
criteria for full PTSD and 3 mothers (4%) for partial PTSD. 
None of the fathers met the criteria for full PTSD diagnosis 
due to their child’s heart disease, while two fathers (4%) met 
the criteria for partial PTSD.

Parental health‑related quality of life

HRQoL mean values of the mothers and fathers and statis-
tics for comparison with mothers, respectively, fathers of 
the control group as well as between mothers and fathers 
of the patient sample are presented in Table 3. With excep-
tion of the subscale ‘role emotional’, all maternal-reported 
HRQoL subscale scores were significantly lower than the 
control group. For the patient’s fathers, only the subscale 
‘mental health’ showed a decrease compared to the con-
trol group. For both parents, the largest effect between the 
patient and control group was found for ‘mental health’. 
The MCS also differed between the patient and control 
group with medium effect size in both parents, while 
no significant differences were found for PCS. Patient 

parents had lower mental health than the control parents. 
In the patient group, no significant differences were found 
between maternal- and paternal-reported subscales or 
summary scores.

Associations between parental HRQoL and child 
socio‑demographic and medical characteristics

Parental MCS scores were not significantly associated with 
child age at assessment, gender, and SES (Table 4). With 
exception of two variables, maternal- and paternal-reported 
MCS scores were not significantly associated with child 
medical characteristics, i.e., time since initial device implan-
tation, device type, structural CHD, number of device-
related post-initial-implant surgeries, previous reanimation, 
total length of cardiac hospitalization, and need for cardiac 
medication. Among the mothers, lower mental health was 

Table 2  Prevalence of post-traumatic stress symptoms and post-trau-
matic stress disorder (PTSD) according to DSM-IV in parents of chil-
dren with cardiac rhythm devices

PTSD post-traumatic stress disorders, DSM-IV Diagnostic and Statis-
tical Manual of Mental Disorders, 4th Edition

PDS items Mothers
(n = 69)

Fathers
(n = 57)

Trauma exposure (any traumatic event)
 No trauma 20 (29%) 16 (28%)
 One prior trauma 19 (28%) 22 (39%)
 More than one prior trauma 29 (42%) 19 (33%)
 Missings 1 (1%) 0

All 3 symptom clusters
 DSM-IV criterion for full PTSD 

met
6 (13%) 4 (10%)

 DSM-IV criterion for partial 
PTSD met

10 (21%) 8 (21%)

 Total symptom severity 4.5 (7.5), 0–33 3.5 (5.6), 0–25
Parents stating their child’s heart 

disease as a traumatic event
8 (12%) 4 (6%)

Intrusion
 DSM-IV criterion met 5 (7%) 4 (7%)
 Number of symptoms 2.9 (2.5), 0–6 3.0 (1.4), 1–4

Avoidance
 DSM-IV criterion met 1 (1%) 0
 Number of symptoms 2.3 (3.2), 0–8 1.0 (.8), 0–2

Hyperarousal
 DSM-IV criterion met 4 (5%) 1 (2%)
 Number of symptoms 2.1 (1.8), 0–5 .3 (.5), 0–1

All 3 symptom clusters
 DSM-IV criterion for full PTSD 

met
1 (1%) 0

 DSM-IV criterion for partial 
PTSD met

3 (4%) 2 (4%)

 Total symptom severity 4.5 (7.5), 0–33 5.3 (3.0), 2–9
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associated with a younger child age at implantation. Among 
the fathers, MCS scores improved with the presence of other 
non-cardiac chronic diseases in the child.

Associations between parental HRQoL and parental 
socio‑demographic characteristics

In both parents, better mental health measured by the MCS 
was significantly associated with lower PTSD symptom 
severity. In addition, an older age of the mothers was sig-
nificantly associated with better maternal-reported MCS 
scores; paternal-reported MCS scores were significantly cor-
related with the presence of an own chronic disease. Table 5 
summarizes the statistics for two separate linear multiple 
regression models with parental MCS scores as dependent 
variable. Each overall multivariate model was significant and 
accounted for 23% in the mothers, respectively, 49% in the 
fathers of the total variance. In both parents, the MCS was 
significantly associated with posttraumatic stress symptoms, 
while maternal-reported MCS scores were also predicted 
by child age at initial implantation and paternal-reported 
MCS scores were also predicted by the presence of an own 
chronic disease.

Discussion

This cross-sectional study provides a comprehensive insight 
into self-reported PTSD and HRQoL in parents of children 
with PM or ICD. Our results show that full heart-disease-
related PTSD based on the Diagnostic and Statistical Manual 
of Mental disorder, 4th edition (DSM-IV), was diagnosed in 
one mother and no father, while partial heart-disease-related 
PTSD was diagnosed in 3 mothers and 2 fathers. Parental 
HRQoL—especially regarding the mental health dimension 
of HRQoL—is affected in both parents.

The prevalence of heart-disease related PTSD in the 
parents of this sample is considerable lower compared to 
other studies describing PTSD or acute stress disorders 
in parents of children with various heart diseases [4–7] 
(83%, Cantwell-Bartl 2013; 18–34%, Franich-Ray 2013). 
Since parental post-traumatic stress depends on the time 
since cardiac surgery [27, 28], it is possible that the period 
of 6.3  years since child’s device implantation offered 
sufficient time to accommodate. The families were also 
mainly from middle or upper SES class which might have 
influenced the PTSD prevalence. A higher SES normally 
implies more financial and social resources, which can 
serve as protective factors in stressful situations [29]. But 
still, a small proportion of parents experienced post-trau-
matic stress symptoms due to their child’s heart disease 
in the long-term. However, no significant group difference 

Table 3  HRQoL of mothers and fathers with children with pacemaker and implantable cardioverter defibrillator: comparison with control group 
and between mothers and fathers

PCS physical component summary score, MCS mental component summary score
Higher scores indicate better HRQoL
a Wilcoxon-Test was performed
b d = effect size according to Cohen (.20, small effect; .50 medium effect; > .80, large effect) [1]
c Cronbach’s alpha for the mothers
d Cronbach’s alpha for the fathers

SF-36 scales Mothers of the 
patient group

Mothers of the 
control group

Fathers of the 
patient group

Fathers of the 
control group

Comparison: 
patient–con-
trol group 
(mothers)

Comparison: 
patient–con-
trol group 
(fathers)

Compari-
son: moth-
ers–fathers 
(patient 
group)

n M (SD) n M (SD) n M (SD) n M (SD) pa db pa db pa db

Physical functions (.92c/.95d) 69 93.6 (14.0) 67 98.2 (4.0) 57 92.1 (18.3) 51 96.7 (5.5) .006 − .45 .90 − .34 .39 .09
Role physical (.88c/.93d) 69 92.8 (22.3) 67 98.9 (5.2) 57 88.6 (29.2) 51 94.6 (18.2) .031 − .38 .35 − .25 .30 .16
Bodily pain (.77c/.86d) 69 83.8 (21.0) 67 90.2 (14.8) 57 83.3 (22.6) 51 89.6 (16.3) .041 − .35 .44 − .32 .60 .02
General health (.76c/.75d) 69 78.9 (15.5) 67 85.7 (12.4) 57 77.5 (17.7) 51 78.9 (16.4) .012 − .48 .65 − .08 .76 .08
Vitality (.83c/.78d) 69 61.5 (16.3) 67 67.5 (14.4) 57 61.5 (15.3) 51 67.1 (16.1) .026 − .39 .09 − .36 .63 .00
Social functions (.82c/.73d) 69 85.9 (18.3) 67 93.5 (13.3) 57 90.4 (14.9) 51 94.4 (16.4) .010 − .48 .18 − .26 .15 − .27
Role emotional (.65c/.85d) 68 90.2 (22.3) 67 92.0 (21.0) 57 90.6 (25.8) 51 94.8 (20.4) .732 − .08 .72 − .18 .75 − .02
Mental health (.75c/.76d) 69 71.4 (11.2) 67 80.4 (11.9) 57 70.4 (11.7) 51 81.4 (12.5) <.001 − .78 <.001 − .91 .80 .09
PCS 68 54.7 (7.2) 67 56.8 (3.7) 57 53.9 (8.4) 51 54.8 (3.9) .078 − .37 .67 − .14 .50 .10
MCS 68 48.7 (7.5) 67 52.1 (6.8) 57 49.5 (6.9) 51 53.2 (7.4) .009 − .47 .005 − .52 .19 − .11
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between parents of children with PM vs. ICD regarding 
the PTSD prevalence was found in our study (data not 
shown). The PTSD prevalence due to any traumatic event 
was 13% in the mothers and 10% in the fathers which is 
higher than in the general European population ranging 
from .6 to 6.7% [30]. Thus, it might be that parents of 

children with PM or ICD might have the tendency to cope 
in a more traumatic way with stressful events than parents 
of healthy children.

Based on a HRQoL study with parents of children after 
open heart surgery [8], on studies with parents of children 
with various heart diseases [16–18] and studies showing 

Table 4  Correlations of parental 
HRQoL scores with child socio-
demographic characteristics, 
child medical characteristics 
and parental characteristics

SES socio-economic status, MCS mental component summary score
*p ≤ .05, **p ≤ .01, ***p ≤ .001
a Spearman correlation coefficients are presented; b Kendall correlation coefficients are presented
c Defined by the presence of a physical or psychological disease

Mothers (n = 64–68)
MCS

Fathers 
(n = 54–57)
MCS

Child socio-demographic characteristics
 Age (years) at  assessmenta .17 .07
 Female  genderb − .06 − .27
 SESa − .02 − .16

Child medical characteristics
 Age (years) at initial device  implantationa .27* .11
 Time (years) since initial device  implantationa − .07 − .03
 Device  typeb − .12 − .07
 Structural congenital heart  diseaseb − .09 − .05
 Number of device-related post-initial-implant  surgeriesa − .14 − .07
 Previous  reanimationb − .09 .08
 Total length (days) of cardiac  hospitalizationa − .15 − .06
 Current cardiac  medicationb .05 − .02
 Other non-cardiac chronic  diseaseb .17 .28*

Parental characteristics
 Age (years)a .18* .02
 Educational  levela − .04 − .12
 Single  parentb .09 .02
 Presence of own chronic  diseasec .22 − .39**
 Number of previous life  eventsa − .08 − .08
 Total PTSD symptom  severitya − .29** − .30**

Table 5  Summary of multiple 
regression analysis with 
parental MCS scores as 
dependent variables

MCS mental component summary score, PTSD post-traumatic stress disorders, B regression coefficient, SE 
B standard error of the regression coefficient, β standardized regression coefficient
a Defined by the presence of a physical or psychological disease

Predictors Mothers (n = 64) Fathers (n = 54)

MCS MCS

B SE B β p B SE B β p

Child age (years) at initial implantation .41 .19 .24 .04 .12 .15 .09 .43
Other non-cardiac chronic disease 3.59 2.38 .18 .14 3.52 1.81 .21 .06
Parental age (years) .03 .15 .02 .85 .02 .09 .02 .87
Presence of own chronic  diseasea 3.56 3.27 .13 .28 − 6.76 2.59 − .29 .01
Total PTSD symptom severity − .49 .13 − .43 <.001 − .62 .13 − .50 <.001

F (5) = 5.47, p < .001
R2 = .23, R2

adj.
 = .26

F (5) = 9.32, p < .001
R2 = .49, R2

adj.
 = .44
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decreased HRQoL in the patients themselves [9, 31–37], 
lower HRQoL was expected in the parents of PM or ICD 
patients. In line with our hypothesis, parental HRQoL—
especially regarding the mental health dimension of 
HRQoL—is affected in both parents. This is in contrast to 
the single study including parents of children with cardiac 
rhythm devices evaluating their distress measured by the 
Brief Symptom Inventory [9]. However, the children in our 
study had a younger age at implantation and thus includ-
ing more challenges [9] which might have contributed to 
this difference. Furthermore, we analyzed the extent to 
which child socio-demographic and medical characteristics 
are associated with parental HRQoL. While child socio-
demographic characteristic did not correlate, better men-
tal health as measured by the MCS was associated with an 
older child age at implantation among the mothers and with 
the presence of other non-cardiac chronic diseases in the 
child among the fathers. After multivariate analysis, only 
the child’s age at initial implantation (among the child medi-
cal characteristics) turned out to be a significant predictor 
for maternal MCS scores. Thus, we were not able to show 
a significant association between parental HRQoL and the 
presence of a structural CHD or previous open heart surgery 
in the child in our study. Also no significant HRQoL differ-
ence between the mothers and fathers of children with PM or 
ICD was found. This might be explained by the same reasons 
as mentioned above.

In our study, we also attempted to identify other factors 
that are related to parental HRQoL. In both parents, PTSD 
symptom severity scores (due to any traumatic event) were 
significant predictors for parental HRQoL (mental health 
dimension) after controlling for other study variables such as 
child age at initial implantation, presence of other non-car-
diac chronic disease in the child, parental age, and presence 
of own chronic disease. Better mental health was associated 
with fewer PTSD symptoms, while in the fathers the pres-
ence of own chronic disease was also significant predictor. 
This might be related to the fact that 3 fathers reported to 
be affected by an affective disorder. Thus, special attention 
should be given to parental PTSD symptoms in the clinical 
follow-up of PM and ICD patients as some parents might 
probably benefit from psychological support.

The strengths of our study include the use of standard-
ized multidimensional questionnaires and the comparison 
of our HRQoL results with control data. Furthermore, a 
high proportion of fathers (83% of participating families) 
participated in our study, allowing comparisons between 
maternal and paternal PTSD and HRQoL data. Our data 
originates from the cardiology outpatient clinic of the Uni-
versity Children’s Hospital Zurich which is responsible 
for about 45% of the whole Swiss population. The device 
therapy of cardiac arrhythmia patients relies on published 
guidelines [12–14]. Thus, the results of our study cannot 

be transferred to patients treated in other centers that are 
not in line with these guidelines, but can be transmitted 
with caution to all patients in Switzerland and to patients 
living in another Central European country with similar 
social and economic structure. In terms of a post hoc power 
analysis (α = .05, two-tailed) using the G*power software 
[38], our sample size provided adequate power to detect 
moderate effect sizes within the multiple regression analy-
sis. Nevertheless, our study has several limitations. First, 
only a rather small number of pediatric patients with cardiac 
rhythm devices, especially patients with ICD, was included, 
making it difficult to compare parental post-traumatic stress 
symptoms or HRQoL with respect to the device type. Sec-
ondly, the majority of families belonged to the middle or 
upper SES class. Thus, our results are not representative 
for the whole population. Most probably, the following 
two reasons might have caused this bias: a) Non-German 
speaking parents were excluded from the study participa-
tion, and b) among eligible families, those from lower SES 
classes might have declined participation because of fewer 
resources to cope with the child’s disease. Thus, we cannot 
rule out that our findings may be biased in an overly posi-
tive direction. Also we cannot rule out the possibility that 
parents who participated in our study differed with respect 
to parents’ age, educational level or other variables like 
for example HRQoL from those who did not. However, a 
dropout-analysis with child medical data (data not shown) 
revealed no significant differences between the participants 
and non-participants regarding child sex, child age at study 
beginning, child age at initial device implantation, device 
type, the presence of structural congenital heart disease and 
Swiss nationality. Third, the cross-sectional design of our 
study does not allow for any causal relationships. There-
fore, we do not know whether low HRQoL contributes to 
the development of PTSD or PTSD leads to low HRQoL 
in the parents. Fourth, the fact that our multivariate model 
explained 23% in the mothers, respectively, 49% in the 
fathers of the variance in MCS scores indicates that the 
MCS of both parents is not predicted by the same variables. 
Future studies might address this gender difference in more 
detail. Also other variables, not assessed in this study as for 
example social support or parents’ personality traits, which 
might also influence parental HRQoL, might be included 
in a future study. Fifth, the SF-36 measures HRQoL by two 
standardized component summary scores: physical health 
and mental health. In our study, talking about mental health, 
we always meant the HRQoL component ‘meant health’ 
(MCS) assessed by the SF-36 and not mental health in 
the whole spectrum as a clinical interview would capture. 
Sixth, we were not able to provide PTSD prevalence rates 
according to DSM-V because no updated and validated Ger-
man version of the PDS was available at the time of data 
collection.
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An important issue for future research is to perform 
multi-center and prospective cohort studies with parents of 
children with PM or ICD. A recent systematic review has 
shown that this population is marginally studied [39]. With 
regard to clinical practice, our results suggest that addressing 
post-traumatic stress symptoms and HRQoL in the parents 
might be beneficial. Even though a relatively small number 
of parents showed child heart-disease-related PTSD in the 
long term, the PTSD prevalence due to any traumatic event 
was as high as 13% in mothers and 10% in the fathers. This 
significantly influences parental HRQoL and might keep 
parents from supportive interactions with their child which, 
in turn, place the child at increased risk of psychological 
adjustment problems [40, 41]. A recent review about psy-
chological interventions designed to change parent cogni-
tion, behavior, or both for parents of children with chronic 
illnesses have shown that psychological interventions led to 
improved adaptive parenting behavior and improved parental 
mental health [42]. Thus, providing more integrated care at 
the hospital might be very helpful for the affected families 
[16, 43, 44].

In conclusion, the results of our study showed that paren-
tal HRQoL is reduced compared to controls. Furthermore, a 
few parents suffered from full or partial PTSD even though 
that the PTSD prevalence due to their child’s heart disease 
was small. Thus, special attention should be given to paren-
tal PTSD symptoms in the clinical follow-up of PM and ICD 
patients as some parents might benefit from psychological 
support.
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