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catheterisation

Daisuke Kobayashi, Daniel R. Turner, Thomas J. Forbes, Sanjeev Aggarwal

Division of Cardiology, Children’s Hospital of Michigan, Carman and Ann Adams Department of Pediatrics, Wayne
State University School of Medicine, Detroit, Michigan, United States of America

Abstract Background: Parents may experience anxiety and stress when their children undergo cardiac catheter-
isation. The goal of this study was to assess the level of anxiety in parents of children undergoing cardiac
catheterisation and to identify factors that were associated with level of anxiety.Methods: This was a cross-sectional
survey of parents of children who underwent cardiac catheterisation. Anxiety levels were measured using a
validated self-report questionnaire – State-Trait Anxiety Inventory, which generates state anxiety scores on the
current state of anxiety and trait anxiety scores on the stable aspects of anxiety proneness. One sample t-test was
used to compare the data with normative data. Multiple linear regression was used to assess the factors associated
with the state score. Results: A total of 113 parents completed the survey. The mean age of parents was 34.0± 7.7
years and the mean age of children undergoing catheterisation was 6.7± 5.7 years. Compared with normative
data, mean state score was significantly higher in our cohort (p< 0.05) despite no difference in the trait score.
Final multivariate model showed that the state score was significantly associated with child age group (<1 year
[coefficient β 7.2] and 10–18 years [6.3], compared to 1 to <10 years of age [reference]) and history of previous
catheterisation (−5.2) (p< 0.05). Conclusions: Concurrent state anxiety level was high among parents of children
undergoing cardiac catheterisation, whereas trait anxiety level was not. Higher anxiety was experienced by
parents of infants and adolescents without a history of previous catheterisation.
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PARENTS OF CHILDREN WITH CHD EXPERIENCE

high psychological distress and coping difficul-
ties.1 Parental coping ability is important for

psychological adaptation and adjustment related to
stress, especially during the surgical or other
interventions.2,3 Importantly, it has been reported
that parents of children with CHD have lower quality
of life associated with distress and hopelessness.4

These parents often experience parenting stress,
characterised by difficulty with discipline of children
with CHD.5 Cardiac catheterisation is an important

diagnostic and therapeutic procedure for children
with CHD and acquired heart disease. Cardiac
catheterisation is an invasive procedure, however,
and often requires anaesthesia in children. Due to its
invasive nature and the implications of its findings,
caregivers many times have heightened psychological
stress when their children undergo cardiac catheter-
isation. There is a paucity of data on the anxiety level
in the caregivers of children who are undergoing
cardiac catheterisation and associated factors. These
data are important for family-centred care and further
clinical improvement programmes to reduce anxiety
level in the caregivers during high-stakes procedures.
Understanding factors associated with level of
anxiety in the caregivers is a critical initial step in
this process. We performed this cross-sectional survey
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with the aim to evaluate the level of and factors
associated with anxiety in the parents of children
who underwent cardiac catheterisation in a tertiary
care hospital.

Materials and methods

This was a cross-sectional study using a survey ques-
tionnaire in the Children’s Hospital of Michigan.
Inclusion criteria were parents of paediatric patients
(<18 years of age) who had undergone cardiac
catheterisation in our centre between January, 2015
and June, 2016. The survey was written in English.
Therefore, parents who could not read English were
excluded from the study. The survey consisted of two
parts: questions about socio-demographic status and
clinical history of child and stress level questionnaires –
State-Trait Anxiety Inventory. Before catheterisation,
parents were asked to fill in the survey questionnaire.
Questions for parents included education level
(high – college and graduate school versus low – high
school or less), marital status (single, married or
domestic partnership, and divorced), status of smoking
and alcohol consumption, presence of other family
members on the day of catheterisation, and multiple
children.
The State-Trait Anxiety Inventory is a 40-item

self-administered questionnaire validated to measure
state and trait anxiety in adults. State anxiety is a
temporary condition related to an acute event (cardiac
catheterisation in this study), whereas trait anxiety is
the overall tendency of an individual to be anxious.
Each item has a four-point Likert scale. The state and
trait anxiety scores are derived from 20 items of state
anxiety and 20 items of trait anxiety. Higher scores
indicate greater anxiety with scores ranging from 20
to 80. In our samples, Cronbach’s α value was 0.941
for state anxiety score, whereas the value was 0.895
for trait anxiety score. Significant anxiety was defined
as scores ⩾2 standard deviation of the norm reference
(score ⩾57 for state anxiety and score ⩾54 for trait
anxiety).6 Borderline anxiety was defined as score
between 1 and <2 standard deviation (score 46–56
for state anxiety and score 44–53 for trait anxiety).
No anxiety was defined as score <1 standard devia-
tion (score⩽45 for state anxiety and score⩽43 for
trait anxiety).
Data were expressed as mean± standard deviation

and frequency (%) based on the variable types. A
sample t-test was used to compare the date with
normative data derived from 1838 working adults,
who were employees of the Federal Aviation
Administration6. Pearson correlation coefficient was
measured between state and trait anxiety scores. For
univariate analysis, independent t-test or analysis of
variance or the χ2 test was used to compare the data

between groups. Multiple linear regression with
backward selection model technique was used to
assess the factors associated with state and trait
anxiety. Significant coefficient β, its confidence
interval, and standardised coefficient β were shown.
Effect size estimates were expressed as R2 or Cohen’s f2.
The statistical analysis was performed using SPSS ver-
sion 24 (IBM, Armonk, New York, United States of
America).

Results

Demographics
A total of 113 parents (87 mothers and 26 fathers)
completed the survey (Table 1). The mean± standard
deviation age of parents was 34.0± 7.7 years. There
were 47 (42%) African American and 52 (46%)
Caucasian parents. Parents reported a high level of
education in 51%, married or domestic partnership
in 58%, smoking in 27%, and alcohol use in 36%.
Most parents (83%) came to the catheterisation with
other family members. There were other children at
home for 76% of parents. Among children under-
going catheterisation, there was a female pre-
ponderance (66%). The mean age of children
undergoing cardiac catheterisation was 6.7± 5.7
years. There were 59 children who had a history of
cardiac surgery, including 10 children with a history
of heart transplant. About half the children (47%)
had a history of previous catheterisation.

Level of anxiety
Based on state anxiety score, 45 parents (40%) had a
current state of anxiety reported as significant
(n= 15) or borderline anxiety (n= 30). Based on trait
anxiety score, 21 parents (19%) had proneness to
anxiety (significant in 6 and borderline anxiety in 15).
Compared with the normative reference data, the
mean state anxiety score was significantly higher in
the parents despite no difference in trait anxiety scores
(Table 2). There was no difference of state or trait
anxiety scores between fathers and mothers. There was
a significant positive correlation between state and
trait anxiety scores (correlation coefficient= 0.708,
p<0.001) (Fig 1).

Factors associated with level of anxiety
Univariate analysis (Table 3) showed that factors
associated with state anxiety score was race/ethnicity,
presence of other family member at the catheterisa-
tion, history of heart transplant, indications for
catheterisation, and history of previous catheterisa-
tion. African American parents had lower state
anxiety scores than did Caucasian and other parents.
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Those who had other family member present had
higher state anxiety scores than those who did not
have other family member present. Parents
having children aged <1 years or 10–18 years had
higher state anxiety scores than those having children
aged 1 to <10 years. Parents who had transplant
recipients had lower state anxiety score than those
who did not have transplant recipients. Parents
having children with history of previous catheter-
isation had lower state anxiety scores than those
having children without history of previous catheter-
isation. Final multivariable model (Table 4a) using
multiple linear regression consisted of 4 variables
(R2= 0.220, p< 0.001) and child age group and

history of previous catheterisation remained statisti-
cally significant, adjusted by race/ethnicity and
presence of other family member.
Univariate analysis showed (Table 3) that factors

associated with trait anxiety score were race/ethnicity,
level of education, smoking, history of heart trans-
plant, and indication for catheterisation. African
American and Caucasian parents had a higher trait
anxiety score than did those of other race/ethnicity,
but there was no difference between African American
and Caucasian parents. Parents with low education
level had a higher trait anxiety score than did those
with high education level. Parents who had trans-
plant recipients had a lower trait anxiety score than
did those who did not have transplant recipients.
Final multivariable model (Table 4b) consisted of
two variables (R2=0.133, p<0.001) and smoking
and history of heart transplant remained statistically
significant.

Discussion

Parents of children who underwent cardiac catheter-
isation had a higher level of concurrent anxiety
compared with the normative reference adult cohort.
Parents may have coping difficulty with psychologi-
cal distress because the cardiac catheterisation proce-
dures were perceived as stressful and tense.7 Many of
these parents did not have a high level of intrinsic
proneness to anxiety, indicating that our cohort had
similar baseline psychological status to that of the
normative reference population. These findings were
consistent with previous reports.5,7–9 In our cohort,
trait anxiety score positively correlated with state
anxiety score, indicating parents with higher prone-
ness to anxiety felt more acutely anxious about the
cardiac catheterisation. Multiple factors were asso-
ciated with higher anxiety scores in the univariate
analysis. The final multivariate model indicated that
parents felt more anxious when their child was an
infant or adolescent and if their child had not had a
previous catheterisation. Utens et al have reported the
effect of child age on parental anxiety.1 In the study of
parents of 75 children aged 3 months to 6 years with
CHD, mothers of younger children awaiting surgery
showed higher levels of psychological distress.1 Our
result is consistent with this report by Utens et al.
High level of concurrent anxiety in parents of ado-
lescents has not been described well previously. We
suspect that there would be different parental reac-
tions to an illness treated/identified in infancy, young
children, and adolescents. Further studies are needed
to evaluate the possible reason for higher parental
anxiety in the adolescent group. Lower level of
parental anxiety with a history of previous catheter-
isations suggests that presence of knowledge and

Table 1. Demographic and socio-economic data of the study
cohort.

Variables
Frequency
(%)

Parents (n= 113) Parents
Father 26 (23%)
Mother 87 (77%)

Race/ethnicity
African American 47 (42%)
Caucasian 52 (46%)
Others* 14 (12%)

Age group
18–29 years 20 (18%)
30–39 years 55 (49%)
40–50 years 38 (34%)

Education
High (college/graduate
school)

58 (51%)

Low (high school or less) 55 (49%)
Marital status
Single 39 (35%)
Married or domestic
partnership

65 (58%)

Divorced 9 (8%)
Smoking 30 (27%)
Alcohol 41 (36%)
Presence of other family
member

94 (83%)

Multiple children 86 (76%)
Children (n= 113) Gender

Male 38 (34%)
Female 75 (66%)

Age group
<1 year 20 (18%)
1–10 years 55 (49%)
10–18 years 38 (34%)

History of heart transplant 10 (9%)
Indication for catheterisation
CHD 97 (86%)
Post-heart transplant 10 (9%)
Electrophysiology 6 (5%)

History of past cardiac surgery 59 (52%)
History of previous
catheterisation

53 (47%)

*Others included Hispanic (6), Arabic (4), Moorish (1), no race/ethnicity (1)
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expectation for cardiac catheterisation may alleviate
the psychological distress among parents.
Parents of children with CHD have high psycho-

social morbidity.10 In a study of 632 parents of
children having CHD, many parents reported anxiety
(16–18%).10 Mothers reported more severe symp-
toms of anxiety. Psychosocial morbidity was asso-
ciated with parental caregiving burden,
dissatisfaction with care, social isolation, and finan-
cial instability. However, interestingly, the child’s
clinical severity had less effect on the psychosocial
morbidity. Other studies have also shown that
objective measures of child disease severity are poor
predictors of coping/adjustment and that child/parent
perceptions of severity are more important.11,12 Parents
have a higher psychological distress and anxiety when
their children are awaiting invasive procedures such as
cardiac surgery and catheterisation. Utens et al
assessed psychological distress using the General Health
Questionnaire in 75 parents of children awaiting
cardiac surgery and 17 parents of children awaiting
cardiac catheterisation.1 Both surgery and catheterisa-
tion groups showed a higher psychological distress

with anxiety, sleeplessness and social dys-functioning
than the normal reference group consisting of random
samples. Another study was conducted in Turkey to
evaluate anxiety in 73 parents of children undergoing
cardiac catheterisation.13 This study used a different
measure of anxiety, Beck Anxiety Inventory, which
showed 11% had severe, 14% had moderate, 16%
had mild anxiety in the cohort. The 41% of anxiety
level was similar to our data of 40% state anxiety.
However, they reported that one of the important
factors associated with a higher anxiety score was
disease severity – cyanotic versus acyanotic condition
of children.
The State-Trait Anxiety Inventory is a widely-used

measure of trait and state anxiety and has been used in
the studies of parents having children with CHD.
Fischer et al in the United States evaluated the level
of anxiety in 59 parents of neonates with CHD, just
prior to initial hospital discharge.9 Their cohort
showed a high mean state anxiety score for 54 and
trait anxiety score for 48. There was a positive corre-
lation between state/trait anxiety score and education
level. Vrijmoet-Wiersma et al reported State-Trait
Anxiety Inventory scores in 114 mothers and 82
fathers of 131 children who underwent open-heart
surgery in the Netherlands.8 Mothers had much
higher mean state anxiety scores compared with
fathers (score 53.9 versus 44.0). There was no differ-
ence in the mean trait anxiety score between mother
(score 46.6) and father (score 44.1). Factors associated
with anxiety were the number of surgical procedures,
the time since the last surgery, and ethnicity. In
contrast, our cohort showed lower scores in both state
and trait anxiety scores, probably because we studied
catheterisation rather than open-heart surgery, and
no differences between mothers and fathers in the
state anxiety score. We demonstrated the same trend
that parents had higher anxiety in the concurrent
state but not in the proneness to anxiety.
In the univariate analysis, several variables were

associated with trait anxiety score. Lower education
level had a higher trait anxiety score. Our finding
of an association between trait anxiety score and

Table 2. Comparison of (A) state anxiety score and (B) trait anxiety scores between the study cohort and normative data.

Study cohort Normative data mean p Value
Mean difference
(95% confidence interval)

(A) State anxiety score
Father (n= 26) 42.9± 14.3 35.7 (±10.4) 0.017 7.2 (1.4–12.9)
Mother (n= 87) 42.0± 13.8 35.2 (±10.6) <0.001 6.8 (3.9–9.7)

(B) Trait anxiety score
Father (n= 26) 36.0± 10.5 34.9 (±9.2) 0.582 1.2 (−3.0 to 5.4)
Mother (n= 87) 34.8± 9.9 34.8 (±9.2) 0.972 0.1 (−2.1 to 2.2)

Figure 1.
Level of anxiety of 113 parents based on state (S-anxiety) and
trait anxiety (T-anxiety).
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smoking and a history of transplant are intriguing
but plausible. Previous studies have shown that
people with high anxiety are more likely to smoke,14

and smoking is associated with the increased risk for
developing anxiety.15 In our cohort, parents of heart
transplant recipients experienced less anxiety. We
speculate that those parents had less anxiety because

of better understanding and expectations of the pro-
cedure. All the heart transplant recipients underwent
annual surveillance cardiac catheterisation at least
2 years after their transplantation procedure. In con-
trast, most children with CHD and electrophysiology
issue required cardiac catheterisation for their con-
current cardiac intervention. Utens et al reported the

Table 3. Univariate analysis of factors associated with state and trait anxiety scores

State anxiety score Trait anxiety score

Score p Value R2 Score p Value R2

Parents 0.773 0.001 0.604 0.003
Father 42.9± 14.3 36.0± 10.5
Mother 42.0± 13.8 34.8± 9.9

Race/ethnicity 0.007 0.087 0.048 0.054
African American 37.9± 14.4 33.6± 10.4
Caucasian 44.1± 12.4 34.8± 9.2
Others 49.7± 13.1 41.1± 10.1

Age group 0.742 0.005 0.232 0.007
18–29 years 41.3± 15.1 36.9± 10.2
30–39 years 43.2± 13.4 33.5± 9.9
40–50 years 41.1± 13.7 36.6± 9.9

Education 0.230 0.013 0.017 0.050
High (college/graduate school) 40.67± 13.7 32.9± 9.2
Low (high school or less) 43.8± 13.8 37.4± 10.4

Marital status 0.428 0.015 0.079 0.045
Single 42.5± 13.3 38.0± 10.3
Married 42.8± 14.3 33.7± 9.2
Divorced 36.4± 13.0 32.8± 12.6

Smoking 0.068 0.030 0.004 0.071
Yes 46.1± 12.4 39.5± 9.2
No 40.8± 14.1 33.5± 9.8

Alcohol 0.966 <0.001 0.081 0.022
Yes 42.3± 13.6 33.2± 7.4
No 42.2± 14.0 36.2± 11.1

Presence of other family member 0.016 0.051 0.764 0.001
Yes 43.6± 14.1 35.2± 10.0
No 35.3± 10.3 34.5± 10.4

Multiple children 0.631 0.002 0.790 0.001
Yes 42.6± 13.5 35.0± 10.0
No 41.1± 15.0 35.6± 10.1

Child gender 0.504 0.004 0.843 <0.001
Male 43.4± 14.9 34.8± 9.3
Female 41.6± 13.3 35.2± 10.4

Child age group 0.015 0.074 0.232 0.026
<1 year 46.3± 12.5 36.9± 10.2
1 to <10 year 38.4± 14.2 33.5± 9.9
10–18 year 45.6± 12.7 36.6± 9.9

History of heart transplant 0.004 0.073 0.018 0.049
Yes 30.3± 11.3 28.0± 8.1
No 43.4± 13.5 35.8± 9.9

Indication for catheterisation 0.014 0.075 0.046 0.054
CHD 43.5± 13.8 36.0± 10.1
Post-heart transplant 30.3± 11.3 28.0± 8.1
Electrophysiology 40.7± 8.6 32.8± 7.2

History of past cardiac surgery 0.374 0.007 0.376 0.007
Yes 41.1± 14.1 34.3± 9.5
No 43.4± 13.5 36.0± 10.6

History of previous catheterisation 0.013 0.054 0.071 0.029
Yes 38.8± 13.7 33.3± 9.1
No 45.2± 13.3 36.7± 10.6
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study assessing psychological distress in parents
before and after their children underwent cardiac
intervention.7 The level of anxiety was higher before
the intervention but significantly lower 18.7 months
after the intervention compared with normative
reference groups.7 Two possible explanations of
this favourable change were proposed by Utens et al.
The first is “denial”, and the other is that parents may
feel very relieved after they go through the stressful
period of the cardiac procedure. Parents may feel
stronger from the experience and improve their
coping techniques including palliative reaction and
passive reaction pattern. We suspect that parents
with heart recipients felt stronger and less anxious
with adjustment after going through a difficult peri-
transplantation period. Our data showed parents with
other family member present had more concurrent
anxiety. Possible explanation for this is that parents
with high anxiety may seek psychological support from
others family members, thereby the presence of other
family member reflecting high anxiety of parents.
How to alleviate parental anxiety before catheter-

isation has not been studied well. Most previous
studies focused on patients themselves, not the care-
givers. Uzark et al performed a randomised control
study of a videotape that explained about the proce-
dure in 54 children undergoing catheterisation.16

The videotape group showed a better knowledge and
sensation than controls, indicating that this pre-
procedural videotape helped children to cope with
the stress. There have been studies to show the
effectiveness of non-pharmacological interventions to
reduce anxiety levels in adult patients. Ferreira Nda

et al in a review identified several strategies: music
therapy, educational videos, nursing education,
therapeutic massage, and palm therapy.17 Other
strategies such as cognitive-behavioural therapy,18

desensitisation,19 and relaxation therapy20 have been
shown to be effective in the treatment of anxiety,
coping difficulties, and procedure-related psycholo-
gical distress in general. These may be particularly
helpful for individuals who have poor response to the
educational interventions. McCusker et al reported
the effective psychosocial intervention on parental
coping/adjustment in families having children with
CHD.21,22 We think that some of these strategies can
be applied to the caregivers of children undergoing
catheterisation. Most importantly, we speculate that
the primary driver of parental anxiety may be stress/
fear related to lack of knowledge and expectation for
cardiac catheterisation, especially when their children
never have experienced catheterisation. In our cohort,
when children had a history of previous catheterisa-
tions, parental anxiety level was significantly lower.
As a future quality improvement project, we plan to
create our introductory and explanatory videos of
cardiac catheterisation and major interventional pro-
cedures. With the use of portable device such as iPad
(Apple, Cupertino, California, United States of
America), these videos will be shown to the caregivers
before catheterisations. The impact of this strategy
will be assessed by the State-Trait Anxiety Inventory.
This was a cross-sectional study with its inherent

limitations. The sample size was not large. As the
survey was written only in English, parents who did not
read English were excluded from the study. This could

Table 4. Multiple linear regression to assess the factors that associated with (A) state anxiety score and (B) trait anxiety score

Variable Coefficient β
Standard
error

Standardised
coefficients β

95% confidence
interval for β p Value Cohen’s f2

(A) State anxiety score
Intercept 32.4 3.4
Race/ethnicity
Caucasian 4.7 2.7 0.172 −0.5 to 10.0 0.077 0.030
Others* 9.9 3.9 0.237 2.2–17.6 0.012 0.062
African American Reference

Child age group
<1 year 7.2 3.3 0.199 0.7–13.7 0.031 0.045
1 to <10 years Reference
10–18 years 6.3 2.7 0.217 0.9–11.7 0.023 0.050

Presence of other family member 6.6 3.4 0.178 −0.1 to 13.2 0.054 0.036
History of previous
catheterisation

−5.2 2.4 −0.189 −10.0 to −0.4 0.033 0.044

(B) Trait anxiety score
Intercept 33.2 1.1
Smoking 6.7 2.0 0.291 2.8–10.6 0.001 0.097
History of heart transplant −7.9 3.1 −0.250 −14.0 to −1.8 0.012 0.072

*Others included Hispanic, Arabic, Moorish, and no race/ethnicity
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have been a selection bias on race/ethnicity. To assess
the State-Trait Anxiety Inventory scores in our study
cohort, the normative data derived from working adults
were used for comparison.6 This working adults sample
consisted of 1387 males and 451 females with hetero-
geneous educational levels and age groups. Further-
more, their parental status or presence of acute stressful
event is unknown. Therefore, the differences in these
two samples could introduce bias.
In conclusion, concurrent state anxiety level was

high among parents of children undergoing cardiac
catheterisation, whereas trait anxiety level (proneness
to anxiety) was not. When children never had
previous catheterisations and were infants or adoles-
cents, parents felt more anxious about cardiac cathe-
terisation. Familiarity with catheterisation in parents
may possibly alleviate the level of anxiety. Further
studies should be pursued to test the effectiveness
of simple strategies to reduce parental anxiety level
before catheterisation.
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