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Original Article

SIGNIFICANT ADVANCES IN MEDICAL TECHNOLOGY

have resulted in a dramatic decrease in mortality
rates for children with congenital cardiac malfor-

mations, with a resultant increase in the number of
such children being cared for at home. Whilst caring
for a child with a chronic illness has been identified
as one of the most stressful experiences for any family,1

parents of children with congenital heart disease report
greater levels of stress than do parents of children
diagnosed with other chronic illnesses.2

Congenital heart disease can create difficulties in
adjustment out of proportion to the severity of the
lesion due to the emotional and psychological signifi-
cance attached to the heart,3 with families of children
with congenital cardiac malformations experiencing
more difficulties and stress than those with other
congenital problems,4 attributed in part to the hidden
nature of the cardiac lesions. Studies of parents of
children with congenital heart disease of all ages have
highlighted the particular vulnerability of these 
parents in the development of “normal” relationships
with their children.5–8 Elevated levels of psychological
distress have been reported for parents of children
awaiting elective cardiac surgery, with mothers demon-
strating higher levels of distress, and greater problems
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with coping, than fathers.9 Maternal adjustment has
been found to be associated with high levels of daily
stress, and with the use of palliative strategies for
coping.10

Studies of children with congenital cardiac malfor-
mations, and other chronic illnesses, have consistently
shown that psychological adjustment is associated
with adaptational processes rather than the severity
of the disease.10–13 Studies of parents of children
with cardiac lesions found no higher rates of divorce
than among parents of healthy children,14,15 although
these studies did not assess parental satisfaction, nor
happiness with the marital relationship. A further
area of study has been on the role of locus of control.
Individuals with an external locus of control perceive
that what happens is determined by fate, luck or
chance, whereas those with an internal locus of control
perceive that events are dependent on personal action.
Both children with congenital cardiac disease and
healthy children from families with an external locus
of control, tend to have increased absences from school
compared with children from families with a more
internal locus of control, thus highlighting the inter-
action of parental characteristics with the functioning
and adjustment of their child.16

The studies described above have been predomi-
nantly cross-sectional. The majority of children with
congenital heart disease will undergo cardiac surgery,
yet there has been little systematic attempt to look
at the impact of surgery on the adjustment of the
parents. In order to address some of the deficits in
the existing literature, we have evaluated prospectively
the levels of distress, the marital relationship, the
locus of control, and the styles of coping of parents
whose children had been admitted for elective surgery.
We then re-evaluated the parents one year after the
surgical procedure. Furthermore, we compared the
parents of children with cardiac lesions with parents
of children undergoing a different surgical procedure,
namely transplantation of bone marrow, and with 
parents of healthy children.

Methods

Institutional approval for the study was obtained from
all of the units taking part, and individual consent
was obtained from the parents of each child.

Sample
The sample of parents of the 75 children with congen-
ital heart disease was recruited from three specialist
units in London admitting the children for elective
procedures over a period of 2 years. Overall, 98
patients were initially eligible for inclusion during

the time period of the study, but 23 (23.5%) had to
be excluded because, in 12 instances, they were too
ill at the time of admission for surgery to undergo
testing, three were unavailable for follow-up, seven
were not sufficiently able to communicate in English,
while the final set of parents declined to participate.
Of the children, 70 (93%) underwent corrective sur-
gery, with 4 (5%) having palliative shunts. One child
with a common arterial trunk was taken to the operat-
ing room and her chest opened, but the lesion was
found to be inoperable and no further surgical proce-
dures were performed. In 63 cases (85%), the inter-
ventions were open heart procedures. The sample of
parents of the 75 children undergoing transplantation
of bone marrow were recruited over 33 months from
4 specialist units, and represented 78% of the eligible
sample of 96 children. Reasons for exclusion in this
group were similar to those of the parents of children
undergoing cardiac surgery. The group of parents of
the 75 healthy children was recruited from a dental
clinic for 35 children, from local health centers for
25 children, and from 2 schools in London for the
remaining 15 children. Healthy children were initially
matched for age, gender and social class with the
patients undergoing transplantation of bone marrow.
All 3 groups of children were recruited during the
same period of time.

The characteristics of the sample are summarised
in Table 1. Of the 75 children undergoing cardiac
surgery, 29 had cyanotic and 46 had acyanotic lesions.
The mean age of the children undergoing cardiac 
surgery, at 5.2 years, with a standard deviation of 3.8
years, was significantly younger than the mean age
of those having transplantation of bone marrow, at
6.6 years, with a standard deviation of 4.2 years, and
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Table 1. Characteristics of the initial sample of parents of
children about to undergo cardiac surgery (“cardiac”), of those
about to have transplantation of bone marrow (“bone marrow”),
and of healthy children (“healthy”). 

Cardiac Bone marrow Healthy

Two-parent family 70 (93%) 67 (89%) 64 (85%)
Mean age

Mothers (years) 33.30** 34.05 35.97**

S.D. (years) 5.95 6.83 6.36
Fathers (years) 36.55 35.76** 39.71**

S.D. (years) 7.09 7.33 8.35
Ordinal position of patient

Only child 19 (25%) 4 (5%) 11 (15%)
Eldest 15 (20%) 46 (61%) 41 (55%)
Youngest 33 (44%) 14 (19%) 10 (13%)
Middle 8 (11%) 11 (15%) 13 (17%)

Socio-economic status
Manual 40 (53%) 32 (43%) 36 (48%)
Non-manual 35 (47%) 43 (57%) 39 (52%)

There were 75 sets of parents in each group. **p � 0.05
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the healthy children, whose mean age was 6.7 years,
with a standard deviation of 4.2 years.

Procedure
Parents of the children undergoing cardiac surgery
or transplantation of bone marrow were assessed before
the procedure, and again 12 months after these proce-
dures. The parents of the healthy children were seen
at home, and were assessed on two occasions, 12
months apart.

Measures
The mental and emotional state of parents was assessed
with the 30 item version of the General Health
Questionnaire.17,18 This questionnaire focuses on two
major classes of phenomenons, specifically the inabil-
ity to continue to carry out normal “healthy” func-
tions, and the appearance of new phenomenons of a
distressing nature.18 Satisfactory reliability and valid-
ity have been reported. Following standard conven-
tions,18 scores of 5 or more on this questionnaire
were considered indicative of psychological distress.
The Dyadic satisfaction subscale of the Dyadic adjust-
ment scale19 was used to assess parental satisfaction
with their relationship with their partner. This scale,
involving 10 items, rates overall happiness and satis-
faction with the relationship. Satisfactory reliability
and validity have been reported.19–21 In addition,
responses to one global item assessing overall happi-
ness within the relationship were looked at, which
has been found to be a sufficient means of classifying
respondents into groups showing high and low adjust-
ment.22 The most widely used scale to determine locus
of control23 was felt to be too lengthy, and too non-
specific, for this study, so we devised a questionnaire
specifically for this research. The six item scale com-
prised those five items from the Rotter scale which
had a correlation of 0.30 or higher with the total test
score,23 and one question from a similar questionnaire
devised by Van der Ploeg.24 Higher scores indicate a
more external locus of control. The internal consis-
tency between the items, with an alpha value of 0.56,
was considered to be a satisfactory measure of reliabil-
ity. The Utrecht Coping List25 was used to assess the
strategies of coping of the parents. This questionnaire,
with 47 items, addresses 7 styles of coping, specifically
active problem solving, palliative reaction, avoiding/
waiting, seeking social support, passive patterns of
reaction, expression of emotions, and using reassur-
ing thoughts. The instrument has been reported to
have satisfactory reliability and validity,26 and has
previously been used with parents of children with
congenital heart disease.9,27

In addition to the completion of structured ques-
tionnaires, parents were seen for a semi-structured
interview on each occasion, during which information
was collected on demographic, social, and medical
variables.

Statistical analysis
The scores for the General Health Questionnaire were
analysed using non-parametric tests. Comparisons
between groups of frequency of psychological distress
were analysed by chi-squared tests, and changes over
time in levels of psychological distress were analysed
by McNemar tests. Results concerning the marital
relationship, locus of control, and styles of coping,
were compared by one way analysis of variance, and
Scheffe’s multiple comparison tests were used to iden-
tify the source of any differences between the groups.
Scores in the subgroups of children with cyanotic and
acyanotic cardiac lesions were compared by indepen-
dent t-tests. Changes within groups over time were
analysed by paired t-tests. Correlations between pre-
and post-operative scores, and between psychological,
demographic and medical variables, were measured
using Pearson or Spearman correlation coefficients,
as appropriate. 

Results

Initial assessments
Completed questionnaires were received from 54 of
the 74 mothers (73%), and 48 of the 71 fathers (68%)
of the children with cardiac lesions. The reason for
non-response was that the questionnaires were not
completed prior to surgery. In the reference groups,
questionnaires were received from 67 of the 74
mothers (91%) and 47 of the 68 fathers (69%) of the
children undergoing transplantation of bone marrow,
and from 66 of the 75 mothers (88%) and 56 of the
64 fathers (88%) of the healthy children. In the group
of children with cardiac malformations, 35 of the 
54 mothers (65%), and 23 of the 48 fathers (48%),
showed evidence of psychological distress, scoring 5
or more on the General Health Questionnaire (Table 2).
There were no significant differences in the prevalence
of psychological distress between parents of cyanotic
and acyanotic children. Comparison with the reference
groups indicated that there were no significant differ-
ences between the parents of children with cardiac
disease and those having transplantation of bone mar-
row in the prevalence of psychological distress. Both
mothers and fathers of children with cardiac lesions
had significantly higher rates of psychological distress
than mothers or fathers of healthy children (Table 2).
On the scale concerned with the marital relationship,
there were no significant differences between parents
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of the cyanotic and acyanotic children, or between
parents in the various groups. Concerning locus of con-
trol, there were no significant differences between par-
ents of cyanotic and acyanotic children. Mothers of
children having transplantation of bone marrow were
significantly more external in their beliefs concerning
locus of control than mothers of the children with
cardiac lesions, who had mean scores of 14.4 and
11.8 respectively, with 95% confidence intervals of
the difference from 1.385 to 3.810 (p � 0.05), and
the mothers of the healthy children, who had mean
scores of 14.4 and 12.1 respectively, with 95% confi-
dence intervals of the difference from 1.160 to 3.458
(p � 0.05). There were no significant differences in
the use of any particular strategy for coping between
mothers or fathers of the children with cyanotic and
acyanotic cardiac lesions (Table 3). Of the different
mechanisms for coping, mothers and fathers in both
subgroups used comforting cognitions and active
problem solving most frequently, and a mechanism
of passive reaction least frequently. There were no
significant differences between the different groups

of parents in the use of any particular strategy for
coping.

Follow-up assessments
Of the children, 10 with cardiac lesions and 31 under-
going transplantation of bone marrow had died prior
to the follow-up, and one further child in each group
was also not followed up because their surgery or
treatment had not been carried out. The eligible sam-
ple for follow-up, therefore, consisted of 64 families
of children undergoing cardiac surgery, and 43 families
of children who had undergone transplantation of
bone marrow. Completed questionnaires were received
from 53 of the 64 mothers (83%) and 46 of the 58
eligible fathers (79%) of the children who had under-
gone cardiac surgery. In 3 cases, fathers were not avail-
able for follow-up because the parents had separated.
Completed surveys were received from 32 of the 42
(76%) mothers, and 21 of the 38 (55%) fathers in
the group of children having transplantation of bone
marrow.
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Table 2. Pre- and post-operative prevalence of psychological distress.

Mothers Fathers

Total Bone Total Bone
Cyanotic Acyanotic cardiac marrow Healthy Cyanotic Acyanotic cardiac marrow Healthy

n 19 35 54 67 66 14 34 48 47 56
Pre-operative 14 (74%) 21 (60%) 35 (63%)a 50 (78%)b 19 (29%)a,b 4 (29%) 19 (56%) 23 (48%)c 31 (67%)d 7 (13%)c,d

score �5

n 18 35 53 32 46 13 33 46 21 38
Post-operative 7 (39%) 6 (17%) 13 (25%) 7 (22%) 12 (26%) 2 (15%) 6 (18%) 8 (17%) 5 (24%) 5 (13%)

score �5

For this table, the groups of parents of children undergoing cardiac surgery (“total cardiac”) has been stratified into sub-groups of parents of children
with cyanotic and acyanotic lesions.
a�2 � 14.15, p � 0.001; b�2 � 29.81, p � 0.001; c�2 � 14.12, p � 0.001; d�2 � 29.11, p � 0.001

Table 3. The mean scores of the parents prior to the operative procedures, with standard deviations, for the various subscales dealing 
with styles of coping.

Mothers Fathers

Total Bone Total Bone
Cyanotic Acyanotic cardiac marrow Healthy Cyanotic Acyanotic cardiac marrow Healthy

Coping subscale (n � 19) (n � 35) (n � 54) (n � 67) (n � 66) (n � 14) (n � 34) (n � 48) (n � 47) (n � 56)

Active problem 2.46 (0.47) 2.50 (0.61) 2.45 (0.57) 2.39 (0.52) 2.43 (0.47) 2.61 (0.47) 2.59 (0.48) 2.60 (0.47) 2.71 (0.55) 2.51 (0.52)
solving

Palliative reaction 2.15 (0.39) 2.10 (0.41) 2.11 (0.40) 2.10 (0.43) 2.05 (0.35) 1.88 (0.39) 1.96 (0.35) 1.94 (0.36) 2.11 (0.41) 1.94 (0.37)
Avoidance/Waiting 2.14 (0.33) 2.05 (0.36) 2.08 (0.35) 2.09 (0.39) 2.15 (0.43) 2.06 (0.39) 2.01 (0.38) 2.02 (0.38) 2.08 (0.44) 1.93 (0.38)
Social Support 2.30 (0.58) 2.31 (0.53) 2.31 (0.54) 2.22 (0.47) 2.37 (0.59) 2.11 (0.38) 2.11 (0.46) 2.11 (0.44) 2.05 (0.53) 1.99 (0.56)
Passive reaction 1.58 (0.36) 1.48 (0.38) 1.51 (0.37) 1.57 (0.41) 1.53 (0.42) 1.56 (0.44) 1.52 (0.36) 1.54 (0.38) 1.53 (0.38) 1.45 (0.38)
pattern

Expression of 2.05 (0.51) 2.12 (0.73) 2.10 (0.66) 2.10 (0.59) 2.32 (0.45) 2.12 (0.55) 2.24 (0.65) 2.20 (0.62) 2.01 (0.64) 1.99 (0.51)
emotions

Using reassuring 2.65 (0.48) 2.61 (0.70) 2.62 (0.63) 2.49 (0.64) 2.44 (0.63) 2.53 (0.77) 2.45 (0.58) 2.33 (0.65) 2.48 (0.69) 2.16 (0.57)
thoughts

*Mean total scores have been divided by the number of items in each of the subscales, to make the subscales comparable
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At follow-up, there were few differences between
any of the groups on any of the measures. Compared
with mothers of children having transplantation of
bone marrow, mothers of children who had undergone
cardiac surgery rated their marital satisfaction signifi-
cantly more positively, both in the overall scores on
the dyadic scale for adjustment, where the mean scores
of mothers of children with congenital heart disease
were 40.4, compared to 36.3 for mothers of children
having transplantation of bone marrow, with 95%
confidence intervals of the difference from �6.996
to �1.241 (p � 0.05), as well as on their mean scores
on the single item for marital happiness. For this item,
the mean scores for mothers of children with congeni-
tal heart disease were 4.1, compared to scores of 3.3
for mothers of children who had undergone transplan-
tation of bone marrow, with the 95% confidence inter-
vals of the difference being from �1.352 to �0.232
(p � 0.05). This indicates a higher degree of marital
satisfaction for mothers of children who had under-
gone cardiac surgery. Despite this, the data revealed
that, in three of the families, the parents of children
with cardiac lesions had separated since the surgical
procedures. The more external locus of control that
had been evident in the initial evaluation of mothers
of children having transplantation of bone marrow
compared with mothers of children having cardiac
surgery persisted at follow-up. At the second evalua-
tion, the mean score for mothers of children with
congenital heart disease was 11.6, compared with 13.7
for mothers of children having transplantation of bone
marrow, with 95% confidence intervals of the differ-
ence from 0.741 to 3.37 (p � 0.05).

Changes over time
There was a significant decrease over time in the preva-
lence of levels of psychological distress in mothers of
the children with acyanotic cardiac lesions, and in
the total group of mothers of children with cardiac

lesions and those undergoing transplantation of bone
marrow, as well as for the fathers of children with
acyanotic cardiac lesions, and the total group of fathers
of children undergoing cardiac surgery, with all
changes significant at the level of p less than 0.01.
There were no significant changes over time in the
parents of the healthy children. For mothers of the
overall group of children having cardiac surgery, there
was also a significant correlation between psychologi-
cal distress pre-operatively and 12 months later, but
this did not apply to the mothers of the children hav-
ing transplantation of bone marrow, or the healthy
children. For the fathers, there was no association
between pre- and post-operative distress in any of
the groups (Table 2). On the scale assessing the marital
relationship, there was a significant increase in the
mean score on the item concerning marital happiness
for all the parents of children undergoing cardiac
surgery, except for the fathers of cyanotic children
(Table 4). Fathers of cyanotic children, as did the over-
all group of fathers of children undergoing cardiac
surgery, had a significantly higher mean total score
on the occasion of the second test. There were no sig-
nificant changes over time in mean total scores of the
parents of either healthy children, or those having
transplantation of bone marrow. There was also a
significant correlation between pre- and post-operative
mean total scores for mothers and fathers in all groups
(p � 0.05 in all cases). There were no significant
changes over time in the mean scores concerning locus
of control, and again the correlations between pre-
and post-operative scores were significant for all groups
of parents (p � 0.01 in all cases). On the scale con-
cerning coping, the only significant change over time
for any of the mothers of children undergoing surgical
procedures was that mothers of children having trans-
plantation of bone marrow used palliation signifi-
cantly less after treatment than beforehand. Their
mean score prior to transplantation was 2.25, com-
pared to 2.1 afterwards, with a t value of 2.26, and
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Table 4. The values scored in the scales assessing the marital relationship before and after the procedures, showing the mean total 
scores, and the mean scores for the item “happiness”, with standard deviations in parentheses, for the total group and the sub-groups 
of the parents of the children undergoing cardiac surgery.

Mothers Fathers

Cyanotic Acyanotic Total cardiac group Cyanotic Acyanotic Total cardiac group

Pre-operative: Total score 38.6 (7.7) 39.3 (6.7) 39.1 (6.9) 39.4 (5.2)• 38.4 (5.6) 38.7 (5.5)##

Pre-operative: “Happiness” 3.6 (1.1)* 3.5 (1.2)** 3.5 (1.2)� 3.8 (0.9) 3.5 (1.2)# 3.6 (1.1)••

Post-operative: Total score 41.3 (3.3) 40.0 (5.4) 40.4 (4.8) 41.4 (4.5)• 39.7 (5.5) 40.2 (5.2)##

Post-operative: “Happiness” 4.3 (0.9)* 3.9 (1.2)** 4.1 (1.1)� 4.2 (1.0) 3.8 (1.1)# 3.9 (1.1)••

*t � 2.46; 95% C.I. of difference: �0.94 to �0.06; p � 0.029; **t � 2.09; 95% C.I. of difference: �0.86 to �0.01; p � 0.045; �t � 2.95; 
95% C.I. of difference: �0.77 to �0.14; p � 0.005; •t � 2.21; 95% C.I. of difference: �4.15 to �0.01; p � 0.049; #t � 2.07; 95% C.I. of 
difference: �0.71 to 0.00; p � 0.048; ••t � 2.58; 95% C.I. of difference: �0.59 to �0.07; p � 0.014; ##t � 2.56; 95% C.I. of difference:
�2.58 to �0.30; p � 0.015

1402-04.qxd  5/13/04  5:50 PM  Page 135

https://doi.org/10.1017/S1047951104002045 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951104002045


95% confidence intervals of the difference from 0.112
to 2.528 (p � 0.033). The only significant change
for the fathers was for those of the children with cyan-
otic cardiac lesions, with a decrease in the use of social
support at follow-up compared with before surgery.
Their mean score prior to surgery was 2.4, compared
to 1.9 after surgery, giving a t value of 2.22, and
95% confidence intervals of the difference from 0.011
to 3.022 (p � 0.049). Repeated measures of analysis
of variance indicated that there were no significant
interactions between group and time for any of the
strategies for coping, either for mothers or fathers,
apart from the fact that, relative to the parents of
healthy children, there was a change in the use of
palliative reactions by mothers of the children under-
going transplantation of bone marrow.

Parents not followed-up
We did not follow-up 6 of the 54 mothers (11%) 
and 2 of the 48 fathers (4%) of the children undergo-
ing cardiac surgery who completed the questionnaires
pre-operatively. This was because 5 of the 6 mothers,
and both fathers, were lost to follow-up, with the
other mother not being followed-up because her child
had died. Comparison between those who were or were
not followed up indicated that the only significant
difference was on the marital relationship scale for
mothers, on which the mean total score for the moth-
ers who were not followed up was significantly lower
than that of the mothers who were followed-up. The
mean total score for those followed up was 39.8,
with a standard deviation of 5.7, compared to a mean
for mothers not followed up of 30.3, with a standard
deviation of 13.8. This gave a t value of 2.83, with
95% confidence intervals of the difference from
�16.382 to �2.784 (p � 0.007).

Relationship between variables
There were no significant correlations between demo-
graphic variables, such as the ages of either the chil-
dren or their parents, or medical variables, such as
diagnosis, and any of the psychological parameters
for any of the groups of parents of children undergoing
the surgical procedures.

Pre-operative scores on the General Health
Questionnaire were significantly correlated for moth-
ers of children undergoing cardiac surgery or trans-
plantation of bone marrow with the use of avoidance
or waiting (cardiac: r � 0.385; p � 0.004; bone mar-
row: r � 0.364; p � 0.010), passive patterns of reac-
tion (cardiac: r � 0.438; p � 0.001; bone marrow:
r � 0.543; p � 0.001), and expression of emotions
(cardiac: r � 0.489; p � 0.001; bone marrow:
r � 0.355; p � 0.012). The scores preoperatively for

the General health questionnaire were significantly
correlated with use of passive patterns of reaction
(r � 0.444; p � 0.002) and palliation (r � 0.361;
p � 0.012) for fathers of children undergoing cardiac
surgery, and with the use of passive patterns of reaction
(r � 0.402; p � 0.011) and expression of emotions
(r � 0.432; p � 0.006) in the fathers of those having
transplantation of bone marrow. Postoperative distress
levels for mothers of all children undergoing surgical
procedures were correlated only with the use of passive
patterns of reaction (cardiac: r � 0.306; p � 0.028;
bone marrow: r � 0.519; p � 0.003). For fathers of
children undergoing cardiac surgery, post-operative
levels of distress were correlated with expression of
emotions (r � 0.305; p � 0.039), while for fathers
of children having transplantation of bone marrow,
levels of distress were correlated with the use of active
problem solving (r � �0.456; p � 0.043), avoidance
or waiting (r � 0.755; p � 0.001), and the use of
passive patterns of reaction (r � 0.871; p � 0.001).

Discussion

Our study was aimed at evaluating prospectively the
impact of cardiac surgery on parental functioning,
and at comparing the reactions of parents of children
with congenital heart disease with parents of children
having another chronic physical condition, and parents
of healthy children.

The study does have some limitations, which need
to be borne in mind when interpreting the results.
Firstly, the parents were seen for the first time on the
day before surgery, which was necessary for practical
reasons, but resulted in them being seen when they
were distressed, which may have influenced their
reporting of their functioning. Furthermore, in some
cases it was not possible to collect all of the data on
that first occasion, which necessitated returning to
see the families again during the period of hospitalisa-
tion. In some cases, parents did not complete the ques-
tionnaires prior to surgery, and so the data could not
be included. Secondly, in the majority of cases it was
only the mothers who were seen, a problem common
to much of the research in this area, although most of
the fathers did complete the questionnaires which
were left for them. Thirdly, although most of the car-
diac surgery was corrective, the physical state of the
children at follow-up was not assessed. Thus, changes
in parental psychological factors could not be related
to changes in the physical state of their children. As
noted below, however, the physical state of the child
was probably less important than other factors in
determining parental responses. Fourthly, although
all the parents of children undergoing surgical proce-
dures were seen in a hospital setting, the parents of
the healthy children were seen at home, which may

136 Cardiology in the Young April 2004

1402-04.qxd  5/13/04  5:50 PM  Page 136

https://doi.org/10.1017/S1047951104002045 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951104002045


have influenced responses. Finally, the sample was
relatively small and heterogeneous, with patients rang-
ing in age from birth to 16 years, and covered a wide
spectrum of cardiac diagnoses. Furthermore, although
the groups were comparable on the majority of demo-
graphic parameters, mothers of children undergoing
cardiac surgery were significantly younger than the
mothers of healthy children.

One further difficulty with research with chroni-
cally ill children and their families involves those
situations where the child dies. This was particularly
evident in the parents of our children undergoing
transplantation of bone marrow, and is a limitation
of the research. Response rates for eligible parents,
nonetheless, were satisfactory both before and after
the surgical procedures.

The lack of difference between parents of cyanotic
and acyanotic children on all measures of functioning,
both before and after surgery, confirms previous find-
ings from cross-sectional studies that the severity of
disease is relatively unimportant in determining levels
of psychological distress, marital happiness, beliefs
concerning locus of control, or coping,10–12,28,29 but
that mothers of ill children do have difficulties con-
cerning their mental health.12,13,29–31 The scores on
the General Health Questionnaire for our parents of
children undergoing cardiac surgery are comparable
to those previously reported in other groups of par-
ents of children with congenital heart disease.9 As
expected, preoperative rates of psychological distress
were significantly higher in parents of the ill children
compared with parents of healthy children, but there
were few other differences between any of the groups
at either time point. Our results do not support earlier
findings of higher levels of stress in parents of children
with congenital heart disease compared with parents
of children with other chronic illnesses.2 There are a
number of reasons which might explain this apparent
discrepancy. Firstly, in the study of Goldberg et al.,2

the parents studied were those of newly diagnosed
infants with congenital heart disease or cystic fibrosis.
Although both are congenital conditions with signifi-
cant and potentially life limiting implications, the
immediate impact and consequences are likely to be
different, with parents of children with congenital
heart disease more likely to have to be involved in
immediate decision-making about treatment, includ-
ing potentially life-threatening surgical interven-
tion. Secondly, the other parents in our study with ill
children were all seen prior to the life threatening
intervention of transplantation of bone marrow for
conditions such as leukaemia. For many of these chil-
dren, this was the last option for treatment. All the
parents of the ill children, therefore, were facing differ-
ent but equally stressful interventions, resulting in
levels of distress that were not significantly different.

At follow-up, there was a reduction in the preva-
lence of psychological distress for parents of all the
children undergoing surgical procedures, including
parents of children with both cyanotic and non-
cyanotic lesions, a finding in keeping with those
published previously.6,27 As expected, there were no
significant changes over time in the findings from
the parents of healthy children. The reduction in psy-
chological distress was less marked in parents of chil-
dren with cyanotic lesions than in parents of those
with acyanotic malformations, which is likely to be
partly attributable to the ongoing medical problems
experienced by some of the children with lesions pre-
disposing to cyanosis. Again, there were no differences
between the levels of distress in the parents of those
with cardiac malformations or those undergoing trans-
plantation of bone marrow, due in part to the fact that
some children in both groups still faced further uncer-
tainty, and possible further treatment. In the parents
of the children undergoing cardiac surgery, marital
satisfaction increased after treatment, both for mothers
and fathers, suggesting that the intervention of largely
corrective surgery had had some positive effects. The
finding for all parents of children undergoing surgical
procedures that pre-operative scores were significantly
correlated with post-operative scores also indicates
the stability of marital relationships over time, irre-
spective of the health of the child or the interventions
needed for treatment, although this does not include
the three sets of parents of children undergoing cardiac
surgery who had separated in the intervening year.
The finding of an increase in marital satisfaction
over time, together with the significant correlation
between pre- and post-operative scores, indicates that
parents who were less satisfied with their relationship
pre-operatively remained so post-operatively relative
to the other parents of children undergoing cardiac
surgery, and similarly for those who were more satis-
fied pre-operatively, although the degree of satisfaction
increased over time. On the measure concerning the
locus of control, there was a significant correlation
between scores at the two test occasions for all mothers
and fathers, indicating the stability of this locus over
time. Regarding the styles of coping, there were few
changes in any of the groups over time, indicating
that the strategies used for coping were relatively
stable. The only significant change over time in the
parents of children undergoing cardiac surgery was
that fathers of the patients in the cyanotic group used
social support less at follow-up than prior to the oper-
ative procedure. One reason for this may be the change
in situation, with social support being more readily
available prior to surgery. Fathers may also have felt
that it was more acceptable to look for support from
others when surgery was pending, rather than one year
after treatment, when the surgery was behind them.
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Utens et al.,27 using the same measure of coping,
found, contrary to our findings, that the strategies
used for coping did change over time, with a signifi-
cant decrease in the use of palliative reactions, social
support and passive patterns of reaction by mothers
after the surgical procedure performed on their child,
and in palliative reactions and reassuring thoughts by
fathers subsequent to the operative procedure. Utens
et al.27 also found no change in the use of strategies
for coping after interventional catheterization in chil-
dren with cardiac malformations, although again, in
contrast to our findings, there were differences between
the parents of children with cardiac malformations
and their healthy peers. A possible explanation for
the contrasting findings with respect to parents of
healthy children is related to the choice of the refer-
ence group, which was drawn from the general pop-
ulation in the study of Utens et al.27 Although our
group of parents of healthy children used for com-
parison was relatively small, it was made up of par-
ents of children who were experiencing comparable
stresses in life in terms of aspects such as child-rearing,
education, and family pressures. Furthermore, the two
studies were conducted in different countries, with
different systems for health care, and different cul-
tural influences, which may also explain some of the
differences in the findings.

Research on the effects of congenital cardiac mal-
formations on the marital relationships of the parents
of afflicted children has tended to focus on the preva-
lence of divorce in such families.14,15 Rates of divorce
have not been found to be higher than in the general
population, and are not related to the severity of the
cardiac lesion of the afflicted child.14 In our study,
over nine-tenths of the children with cardiac malfor-
mations came from homes with two parents still co-
habiting, compared with 85% of the healthy children,
which is also in keeping with previous findings.14,15

Previous research, however, has revealed significantly
higher marital distress in parents of ill children com-
pared with those of healthy children,15,32,33 a finding
not replicated by our experience. Still other research
has shown that coping with disease can have a posi-
tive effect on the relationships between parents,34,35

but in view of the lack of data collected before our
children became ill, we cannot comment on such 
conclusions based on our experience.

The results of our study showed that, both before
and after treatment, parents of the children undergo-
ing cardiac surgery or transplantation of bone marrow,
as well as the parents of healthy children, used the
same mechanisms for coping with greatest and least
frequency, suggesting that neither the presence nor
the nature of the chronic illness was influential in
determining the type and frequency of strategies used.
Little information has been published about strategies

used for coping by parents of children with congeni-
tal heart disease, but in studies of other groups of
chronically ill children, parental strategies for coping
have been found to influence the way the children
adjust,36,37 and to vary according to the specific disease
involved.38 Mechanisms for coping have also been
linked to parental adjustment, with poor adjustment
being associated with more use of palliative meth-
ods,12,39 which has also been identified in mothers of
children with congenital heart disease.10 Our findings
support the findings of this latter study,30 which
defined “palliative coping” as constituting emotion
focused, avoidance, wishful thinking, and self-blame
factors. For all groups of parents of ill children in 
our study, higher levels of distress were associated
with the use of emotional focusing and avoidance as
mechanisms of coping, both pre- and post-operatively.
Although the measure used in this study was a general
questionnaire about coping, we considered that the
illness of the child was the most salient factor in the
lives of the parents, and that the strategies for coping
adopted by parents would also apply to their own
coping with the illness.

Overall, there were few differences in measures of
parental functioning between the parents of the chil-
dren undergoing cardiac surgery compared with those
having transplantation of bone marrow. Furthermore,
there were few changes over time, suggesting that
the therapeutic interventions were of less significance
than either factors attributable to the presence of
chronic illness, or the individual characteristics of
the parents. Recent research has suggested that the
mothers of children with congenital heart disease may
enhance their coping by fostering adaptive strategies,
and by decreasing daily stress.10 Further research now
needs to focus on the identification of parents at risk of
adjusting poorly, and the development of intervention
studies to facilitate adaptive coping in both mothers
and fathers of children with congenital heart disease.
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