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Which method, cardiac surgery or interventional catheter angiography,
causes parents’ anxiety levels to worsen?
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Abstract

Introduction: As the high levels of parental, especially maternal, anxiety
may result in some neurodevelopmental problems in their children, we aim
to assess the anxiety levels of parents during the preprocedural period for
different interventions.

Methods: The study included a total of 131 participants, 73 of whom un-
derwent catheter intervention while 58 of them underwent surgery. Sta-
te-Trait Anxiety Inventory-2 (STAI-2) and The Beck Anxiety Inventory
(BAI) were used. The participants were divided into 3 anxiety classes: mild,
moderate, and severe, according to their BAI scores.

Results: Although there were no significant differences between groups
regarding the mean STAI-2 score, the mean BAI score was statistically
significantly lower in the catheter interventional group than in the surgery
group (p=0.002). In the total population, we demonstrated that BAI scores
were significantly higher in parents with boys than in parents with girls
(p=0.030). In a separate analysis, the BAI scores of parents with girls were
not different in the surgery and catheter groups. However, the BAI scores
of parents with boys were almost significantly higher in the surgery group
than in the catheter group (p=0.064). As the distance between home and
hospital increased, the probability of moderate or severe anxiety according
to The BAI class increased only in the catheter group (p=0.017). However,
the same was not seen in the surgery group.

Conclusion: The fact that parents whose children had catheter intervention
had lower anxiety levels than those whose children had surgery, may guide
the physicians regarding which procedure to choose.
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Interventional or surgical methods can be used
in the treatment of congenital heart diseases. Where
both methods are applicable, determining whether to
use the surgical or angiographic approach depends
on the clinician’s experience and preference. Both
the catheter and the surgical approach increase the
level of depression and anxiety in families."> High
levels of maternal anxiety can cause neurodevelop-
mental problems in children.** According to a study,
the factors affecting the anxiety level of mothers be-
fore the invasive cardiac procedure were as follows:
the father’s anxiety level, the severity of heart disease
(RACHS-1 score), and the distance between home
and hospital.®> The RACHS-1 score is calculated by
taking into account the patient’s age, the severity of
the cardiac disease, and the intervention type.¢

In this study, we aim to measure the anxiety
levels of parents before the invasive cardiac procedu-
re and determine whether there is a difference betwe-
en surgery and catheter angiographic intervention. It
is thought that the result obtained will guide physi-
cians in the selection of the procedure best suited to
their patients.

Material and Methods
Study population

This is an analytical cross-sectional study
conducted in a single centre. Parents of patients under
5 years of age (n=126) who were to undergo invasive
cardiac intervention were included in the prospective
study. The participants were divided into 2 groups:
group 1 (n=68) parents of patients who underwent the
catheter interventional procedure and group 2 (n=58)
parents of patients who underwent surgical treatment.
Foreign parents who do not speak Turkish and parents
diagnosed with psychiatric disorders were excluded.

The medical records of the patients, including
age, gender, weight, height, and the age, gender, and
level of education of parents were obtained. Additio-
nally, the distance between the home and hospital and
the RACHS-1 score were recorded. RACHS-1 scores
were given on a scale of 1 to 6 according to a previ-
ously determined scoring system.®

The questionnaire

The participants were surveyed prospectively
before the invasive procedure using the State-Trait
Anxiety Inventory (STAI-2) and the Beck Anxiety In-
ventory (BAI). They were asked to fill out the questi-
onnaire forms given by the same researcher. Then, the
scales were measured without knowing which group
they belonged to.

STAI was developed by Spielberger in 1970
" and the validity and reliability of the Turkish versi-
on were confirmed by Le Compte and Oner in 1985.3
Since then, it has been used in different Turkish stu-
dies.”!® Anxiety is observed in two forms: state and
trait. State anxiety is a more transient response to
a negative situation, while trait anxiety is a perso-
nality characteristic that affects how we experience
events.!" Accordingly, there are 2 subscales within
this measure: the State-Anxiety and Trait-Anxiety
subscales. The STAI has 40 items, with 20 items allo-
cated to each subscale. First, the State Anxiety Scale
(S-Anxiety) measures the participants’ current state
of anxiety by asking them how they feel “right now.”
For this purpose, items measuring subjective feelin-
gs such as worry, tension, nervousness, anxiety, and
activation/arousal of the autonomic nervous system
are used. On the other hand, the Personality Anxiety
Scale (T-Anxiety) assesses the participants’ tendency
to experience anxiety despite their current circums-
tances. Participants rate statements on a 4-point scale:
never (1 point), sometimes (2 points), a lot of times (3
points), and always (4 points). STAI-2 scale includes
13 direct and 7 reverse questions. When the rever-
se questions are extracted from the direct questions
and the number 35 is added to the obtained value, the
STAI-2 value is found. As the anxiety level increases,
higher STAI-2 values are obtained.

The BAI was developed by Beck et al. in
1988.12 It includes 21 items which describe com-
mon symptoms of anxiety. Using a 4-point scale,
participants are asked to rate how bothered they have
been by each symptom over the past 7 days. Scores
may range from 0 to 63 and reflect different levels
of anxiety as follows: minimal (0-7), mild (8-15),
moderate (16-25), and severe (26—63). In the current
study, after completing BAI, the participants were di-
vided into three anxiety classes, instead of four, as
participants with minimal and mild levels of anxiety
were grouped together in what we simply referred to
as mild BAI anxiety class.

Statistical Analysis

All data were analysed by using the “SPSS
(Statistical Package for Social Sciences) for Win-
dows 25” program (IBM Corp., Armonk, N.Y., USA).
Normality analysis was performed using histogram,
coefficient of variation, Skewness and Kurtosis valu-
es and Kolmogorov-Smirnov test. Data that did not
follow a normal distribution was presented as median
(interquartile range) while data with normal distri-
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bution was shown as meantstandard deviation. Ac-
cording to normality analysis, parametric or non-pa-
rametric test selection was made. Consequently,
Independent-Samples T or Mann-Whitney U Test and
One-Way ANOVA test were used for the comparison
of numerical data. Chi-square or Fisher’s Exact Test
was used for the comparison of categorical data. The
partial correlation tests were used for the relationship
of numerical data. The logistic regression test was
used to determine the risk factors through these de-
pendent variables; patients’ age, gender, parents’ age,
education level and RACHS-1 scores. Patients in the
mild BAI class and patients in the moderate-to-severe
BAI class were used as the independent variables for
the logistic regression analysis . The statistical signi-
ficance limit was accepted as p <0.05.

The study was approved by the Bilkent City
Hospital Ethics Committee at the 23.11.2022 with the
number; E2-22-2871

Results

Of the total patient population, 46.8% (n=59)
were girls and the median age was 16 (1.5-60) mont-
hs. Detailed characteristics of the participants based
on groups are given in Table 1.

Table 1: The basic characteristics of the study popu-
lation

Data* Catheter Surgery p value
Total number (n=68) (n=58)
Patients’ gender; n (%)
Boys 26 (38.8%) 41 (61.2%)  0.001a
Girls 42 (71.2%) 17 (28.8%
The patients’ age; months 18.5 (2-60) 13 (1.5-60) 0.182b
The mean weight; kg 10 (3.4-23) 8.5(3.5-20)  0.169b
The mean height; cm 80 (50-120) 74 (51-121)  0.280b
The parents’ age; years, 29.5(18-44) 27.5(19-43)  0.260b
Parents’ gender; n (%)
Men 2 (22.2%) 7 (77.8%) 0.079a
Women 66 (56.4%) 51 (43.6%)
Parents’ education level; n (%)
Primary or Middle school 31 (50.8%) 30 (49.2%)
High school 21 (55.3%) 17(44.7%) 0.751a
Post Secondary (including University) 16 (59.3%) 11 (40.7%)

*Data were presented as n (%) for categorical vari-
ables and median (minimum-maximum) or mean=s-
tandard deviation for continuous variables.

a= Chi-square test; b= Mann-Whitney U Test

N= number; Kg= kilogram; SD= Standard deviation;
Cm= Centimetre; Min= minimum; Max= Maximum

There were no statistically significant differen-
ces in the groups regarding the parents’ gender, age,
education level, and the patients’ age, weight and hei-
ght. However, the number of girls was statistically sig-
nificantly higher in the catheter group (p=0.001)

At first, we compared the groups’ STAI-2
and BAI scores. We found a poor positive correlation
between the two scales (r=0.346, p= 0.001) as shown
in Figure 1. A separate analysis of the groups based on
gender revealed that there were no significant differen-
ces in terms of the mean STAI-2 scores between sur-
gery and catheter group. Similarly, no difference was
observed between the groups in terms of BAI score in
girls (p=0.712). However, the BAI score was signifi-
cantly lower in the catheter group for boys (p=0.029).
Table 2 shows anxiety scores by groups.

60 *

50

a0 °

STAI-2

.
30 ° o e o
o .

20

0 10 20 30 40 50 60

Figure 1: The correlation analysis between Beck
anxiety inventory (BAI) and State-Trait Anxiety
Inventory-2 (STAI-2).

Table 2: Anxiety scores according to groups

Catheter (n=73) Surgery (n=58) p pl
Boys Girls Boys Girls
(n=41) (n=26)
STAI-2 score 42.46+7.31 | 45.21£7.04 | 43.80+£7.73 | 43.59 £13.14 | 0.482a | 0.540°
(mean+SD)
BAI score 5(0-53) 6(1-39) 14 (0-54) 8(0-27) 0.029b | 0.712°
(median, min-max)

Significant difference (p < 0.05)

p=p value for boys; p1=p value for girls

a= Independent-Samples T test; b= Mann-Whitney
U test

STAI-2= The State-Trait Anxiety Inventory; BAI=-
Beck anxiety inventory; SD= Standard deviation

The catheter interventional and surgery groups
were compared according to their BAI score classes
for each gender. Since few participants belonged to
the severe BAI anxiety class, we compared the mild
anxiety class with moderate-to-severe anxiety class.
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Accordingly, no difference was found between the sur-
gery and catheter groups in terms of BAI class in eit-
her boys or girls (p=0.226, and p=0.384, respectively)

When looking at the factors affecting the
anxiety level of all the parents, we found that the mean
of both STAI-2 and BAI scores for different educati-
on levels and parents’ genders were not significantly
different. Also, the partial correlation analysis done
for the total population when controlling for patients’
age, showed that there was no significant relations-
hip between RACHS score, parents’ age, the distance
between home and hospital, and either STAI-2 or BAI
scores.

We also performed univariate logistic regres-
sion analysis after separating the groups to uncover
the factors associated with moderate to severe BAI
scores. In the surgery group, patients’ age, gender,
parents’ age, education level, RACHS scores and the
presence of comorbidities were not significant predi-
ctors of membership in the moderate to severe BAI
class. However, interestingly, in the catheter group, the
home-hospital distance among these variables was a
significant predictor of belonging in the moderate to
severe BAI class. As the distance between home and
hospital increased, the probability of moderate or se-
vere anxiety levels significantly increased (OR=1.005,
p=0.017). Moreover, in the total population, as the
RACHS score increased from 1 to 3, the BAI score
also increased, although this was not statistically sig-
nificant. A decrease in BAI score was observed in tho-
se participants with a RACHS score of 4.

Discussion

In the current study, we used two different
anxiety scales: STAI-2 and BAI. STAI-1, though
we did not use it in this study, indicates situational
anxiety. STAI-2 shows trait anxiety. A study compa-
ring STAI and BAI showed that, while STAI-1 and
Beck’s scale had a moderate positive correlation,
STAI-2 and Beck’s scale had a poor positive corre-
lation in preoperative patients."* Although we found
a poor positive correlation between STAI-2 and BAI,
concurring with Peker K.’s study, a significant diffe-
rence between the catheter and surgery groups was
demonstrated only in the BAI score values. Accor-
ding to the literature, the STAI is also highly correla-
ted with depression. Because it has not been able to
distinguish anxious patients from depressed ones, it
has a poor discriminant validity for individuals with
and without anxiety disorders, especially in the elder-

ly.!*1> On the other hand, the BAI is used in efforts
to obtain a purer measure of anxiety that is relatively
independent of depression. Therefore, the significant
difference found in BAI scores in this study is valuab-
le because it is more accurate in indicating anxiety.

We investigated the anxiety of parents with
kids under the age of 5 because addressing parental
anxiety and depression is crucial in preventing early
mental health disorders for this age group.'” In some
cases, there is still no consensus on whether surgery
or catheter should be performed in the treatment of
children with congenital heart defects.'®!” While the-
re was no difference in RACHS scores between the
groups, the higher BAI scores observed in the surgi-
cal group among parents of boys may be attributed to
the type of procedure. Before the procedure, parents
should be assessed for anxiety and informed about the
potential risks and benefits of the procedure.

The BAI score was lower only in parents of
boys who had catheters than surgical intervention, but
there was no difference in parents of girls. We attri-
buted this notable difference to sociocultural chara-
cteristics. Some factors such as living in rural areas,
being born to mothers with little education, and co-
ming from poor families may lead parents to favor
sons.”” Therefore, having boys undergo surgery may
cause more anxiety in families than girls because the
possible loss of boys raises anxiety.

Unlike Werner O et al. ‘s study,” we did not
find significantly higher anxiety scores in parents
whose children have comorbidity, higher RACHS-1
scores, and higher distance between home and hos-
pital. Only one-quarter of parents had a secondary
degree. Low education levels may explain difficul-
ties in perceiving the seriousness of the disease and
in having awareness of comorbidities. However, our
results may be more reliable due to our larger study
population. Furthermore, we found in a separate
analysis of the catheter group that the distance betwe-
en home and hospital was a significant predictor of
membership in the moderate to severe BAI class. The
patients’ parents may think that surgery permanent-
ly solves the problems, unlike catheter angiography.
Therefore, living far from the hospital may not have
been seen as an issue.

Study limitations

We did not use the STAI-1 scale. The STAI-
1 scale would give more information to compare the
state and trait anxiety of the parents along BAI. Ano-
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ther limitation is that in our country, mothers are the
primary caregivers, so we could not compare fathers’
anxiety with that of mothers. Also, this is a sing-
le-centre study so the available data is limited.

Conclusion

To our knowledge, there are no studies dis-
cussing this issue. The fact that the parents’ BAI sco-
res were lower in the catheterization group than in the
surgery group, may guide the clinician in choosing
the procedure for some patients. Future studies with
a larger number of patients using the STAI-1 scale
along with the STAI-2 would be beneficial.
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