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with biliary atresia (BA).
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Purpose: To determine anxiety, stress, and quality of life (QoL) in parents of children who are diagnosed

Methods: Parents of BA patients (0-3 years) completed validated questionnaires at three time points: at
first hospitalization (T0); 1-2 months post diagnosis (T1); and 2-3 years post diagnosis (T2). Results are
presented in medians (min-max).

Accepted 30 May 2021

Keywords: Results: We included 52 parents (age 31 [24-51 y], 31 females) of 30 BA patients. In fathers, neither
Biliary atresia anxiety nor stress levels significantly differed from reference values. Mothers reported significantly higher
Parents anxiety levels compared to reference values (TO: 48 vs 35, p = 0.001; T1: 43 vs 35, p = 0.03; T2: 37 vs
/%ua.l'? of life 35, p = 0.04), which significantly decreased over time (-23% between TO and T2: p = 0.04). Stress in
StI:- zlsi y mothers was significantly higher at T1 than at T2 (+35%, p = 0.02), but was not significantly different

from reference values at each time point (TO: 17 vs 14, p = 0.07; T1: 18 vs 14, p = 0.09; T2: 13 vs 14,

p = 0.52).The overall QoL in mothers and fathers was rather unaffected.
Conclusions: Particularly mothers of infants diagnosed with BA report high anxiety levels up to three
years after diagnosis. The overall QoL of parents is rather unaffected after diagnosing BA in their child.

Level of Evidence: Level 2.

© 2021 The Authors. Published by Elsevier Inc.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

1. Introduction

A child diagnosed with a severe disease can profoundly impact
parental wellbeing and quality of life (QoL). [1-3] Parents expe-
rience uncertainties regarding disease progression and frequently
worry about the wellbeing of their child. [4]

Biliary atresia (BA) is a progressive liver disease that affects
neonates within the first weeks after birth. Untreated, BA is a fatal
disease. [5] For optimal outcomes, it is essential that patients re-
ceive timely adequate treatment. [6,7] The prognosis of BA patients
has been much improved by the development of the surgical Kasai
portoenterostomy (KPE), aiming to restore bile flow between liver

Abbreviations: BA, biliary atresia; KPE, Kasai portoenterostomy; LTx, liver trans-
plantation; QoL, quality of life.

* Corresponding author at: Section of Pediatric Surgery, Department of Surgery,
University Medical Center Groningen Hanzeplein 1, PO Box 30.001, 9700 RB, Gronin-
gen, the Netherlands.

E-mail address: j.l.m.bruggink@umcg.nl (J.L.M. Bruggink).
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and intestine. [8] However, ongoing liver disease occurs in the ma-
jority of patients, resulting eventually in end-stage liver disease,
which requires liver transplantation (LTx). [6]

It is conceivable that having an infant with BA severely affects
parental wellbeing. [9] Previously, we observed that parents of BA
patients at school age report comparable levels of anxiety, stress
and QoL as the general population. [10] However, data on psy-
chosocial outcomes, including symptoms of anxiety and stress, and
its effect on QoL in parents early after BA diagnosis is lacking. It
is at these times that it would be very helpful to sufficiently sup-
port and, if needed, provide psychological treatment for the par-
ents. Parental support might not only improve parental wellbeing,
but also that of their infants, as it may influence the ability of par-
ents to provide adequate care, comfort the child and promote the
child’s development. [11].

We aimed to determine the levels of anxiety and stress, as well
as the QoL, in parents of BA patients in the first three years af-
ter diagnosis. We also aimed to identify factors that are associated
with these psychosocial outcomes in parents.

0022-3468/© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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2. Methods
2.1. Participants

Between September 2016 and September 2019, we prospec-
tively included parents or caregivers of BA patients (0-3 years) in
a nationwide cohort study. Throughout this manuscript we will re-
fer to caregivers as parents. Inclusion criteria were confirmed BA
diagnosis and sufficient skill in the Dutch language. We obtained
ethical approval from the Medical Ethics Committee of our center
(METc 2015/359), and informed consent was obtained.

2.2. Data collection

Both mothers and fathers were asked to fill out the question-
naires at three time points: TO, during hospitalization for KPE; T1,
between one and two months after KPE; and/or T2, when the pa-
tients reached the age of 2-3 years. We collected information re-
garding the sociodemographic status of the parents and their chil-
dren and regarding the medical status of the children. Success-
ful KPE was defined as reaching at least once a bilirubin level
<20 pmol/L (1.17 mg/dL) within 6 months after KPE. Complications
of KPE as well as of LTX were graded according to the Clavien-
Dindo classification. [12]

2.3. Measurements

Parents were asked to fill out a short demographic question-
naire. We collected data on psychosocial outcomes in parents, that
is anxiety, stress and QoL, using validated questionnaires. Anxi-
ety levels were measured using the shortened form of the State
and Trait Anxiety Inventory (STAI). [13,14] Reference data for the
STAI are provided by the questionnaire manual and based on 1838
working adults from the USA. [13] Stress levels were assessed by
the means of the Perceived Stress Scale (PSS). [15] Reference data
for the PSS are provided by the questionnaire manual and based
on 2387 participants from the USA general population. [15] QoL
in mothers and fathers of BA patients was assessed by means of
the shortened version of the validated World Health Organization
Quality of Life Questionnaire (WHOQOL-BREF). [16] Available ref-
erence data for the WHOQOL-BREF is based on 626 participants
(age 54416 y) from the general Dutch population. [16] Psychome-
tric properties and reliability of the STAI, PSS and the WHOQOL-
BREF are satisfactory. [16-18]

2.4. Data analyses

Participants with more than 20% of data on a questionnaire
missing were excluded from analysis for that specific question-
naire. [19] In case of one missing answer for the 10 PSS questions,
the mean score was substituted for that particular question in or-
der to calculate a total score. [20] If a participant circled two an-
swers for one question, the least extreme answer was registered.

Data were checked for its distribution and given as number
(percentage), median (minimum to maximum value), or mean =+
standard deviation (SD). Outcomes of anxiety, stress, and QoL, per
parent, per time point were compared with a median score based
on reference data from the general population, using the one-
sample Wilcoxon Signed-Rank test. [13,16,20] Since the data from
the general population were normally distributed [13,16,20], we
considered the mean scores of the reference population similar to
the median scores. Within participants, data were compared be-
tween time points using the paired Wilcoxon Signed-Rank test,
and reported as standardized Z test statistics. The relationships
between the different parental psychosocial outcomes and child-
related factors were calculated by means of a Spearman’s rho cor-

Table 1

Parental baseline characteristics.
Baseline characteristics (N = 52) N n %
Female gender 52 31 60%
Age category 51
-18-24 2 4%
- 25-40 45  88%
- 41-55 4 8%
Marital status 51
- Married or living together with partner 50 98%
- Separated/divorced 1 2%
Number of children in household 51
-1 17 33%
-2 20 39%
-3 13 26%
-4 1 2%
Employed (fulltime or part-time) 49 44 90%
Highest completed educational level? 51
- Low/intermediate 31 61%
- High 20 39%
Household income (euros per year) 44
< 35.000 20 46%
> 35.000 24 54%

2 Educational level according to the International Standard Clas-
sification of Education Fields of Training and Education (ISCED).

relation and interpreted as weak (0.10-0.29), moderate (0.30-0.49),
or strong (0.50-1.00). [21] Due to the limited sample size per time
point, we refrained from Generalized Linear Mixed Model analysis.
We considered a p-value <0.05 as statistically significant. We cap-
tured data in Redcap [22] and performed analyses using IBM SPSS
version 23.

3. Results
3.1. Patient characteristics

Fifty-two parents of 30 children with BA participated in this
study. For 22 infants, both parents were included (23 mothers, 21
fathers), and for eight infants, only one parent was included (8
mothers). The flowchart of the inclusion process is shown in Fig. 1.
During KPE hospitalization, parents completed the questionnaires
at a median of 5 (—3 to 21) days after KPE. Twenty-seven parents
(52%) completed questionnaires at more than one time point, of
whom thirteen parents (25%) completed questionnaires at all three
time points. Characteristics of the included parents and their chil-
dren are reported in Table 1 and 2, respectively.

3.2. Psychosocial outcomes compared with reference values

Fig. 2 shows the psychosocial outcomes per time point. Com-
pared with reference values from the general population, moth-
ers reported 36% higher levels of anxiety during KPE hospitaliza-
tion (Z = 3.30, p = 0.001, n = 19), 23% higher levels of anxi-
ety 1-2 months after KPE (Z = 2.17, p = 0.03, n = 16) and 4%
higher levels of anxiety when the child had reached the age of 2-
3 years (Z = 2.11, p = 0.04, n = 19). Anxiety levels in fathers, and
stress levels in both mothers and fathers, did not significantly dif-
fer from the reference population (Supplemental Table 1). At each
time point, both mothers and fathers reported comparable or even
higher QoL scores as the reference population (Supplemental Ta-
ble 1). During KPE hospitalization, mothers reported 14% higher
social QoL compared with reference values (Z = 198, p = 0.05,
n = 19). One to two months after KPE hospitalization, mothers re-
ported 4% higher environmental QoL compared with reference val-
ues (Z = 2.06, p = 0.04, n = 17). When the child was 2-3 years
of age, fathers reported 13% higher environmental QoL compared
with reference values (Z = 2.04, p = 0.04, n = 14).
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Fig. 1. Flowchart of the inclusion process.

Table 2

Child characteristics.
Child characteristics N n %

median  min to max

Baseline characteristics (N = 30)
Female gender 30 19 63%
Age first hospital admission (days) 28 49 11 to 131
Biliary Atresia Splenic Malformation Syndrome 30 3 10%
Highest total bilirubin level before KPE (pmol/L)? 30 163 87 to 364
Information regarding KPE (N = 29)
Age at KPE (days) 29 57 27 to 143
Major complication post-KPE" 29 2 7%
Length hospital stay for KPE (days) 26 22 14 to 53
Total bilirubin level 1 month after KPE 29 107 20 to 201
Successful KPE® 29 12 41%
Information after 2-3 years of follow-up (N = 22)
Age at screening LTx (months) 18 3 2to9
LTx 22 16 73%
Age at LTx (months) 16 7 4 to 22
Major complication post-LTx? 16 9 56%

2 normal value <17 pmol/L.

b grade III-V of Clavien-Dindo Classification.

¢ bilirubin level <20 pmol/L (1.17 mg/dL) within 6 months after KPE

3.3. Change in psychosocial outcomes over time

Anxiety symptoms, as perceived by mothers, significantly de-
creased from 48 (23-65) during KPE hospitalization to 37 (20-
60) after 2-3 years of follow-up (Z=-2.29, p = 0.02, n = 10).
Stress levels in mothers significantly decreased from 18 (6-30)
at 1-2 months after KPE to 13 (6-22) after 2-3 years of follow-
up (Z=-2.51, p = 0.01, n = 11). In mothers, psychological QoL
significantly decreased between 1 and 2 months after KPE and

when the child reached the age of 2-3 years (Z=-2.56, p = 0.01,
n = 10). In fathers, physical and environmental QoL significantly
decreased between KPE hospitalization and 1-2 months thereafter
(resp. Z=-1.99, p = 0.05, n = 8; and Z=-2.38, p = 0.02, n = 8).

3.4. Factors associated with psychosocial outcomes

Correlations between psychosocial outcomes in fathers and
mothers and their socio-demographic and medical factors are pre-
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Fig. 2. Anxiety, stress and QoL scores (median, min to max) in mothers and fathers of BA patients during hospitalization for KPE (T0), at 1-2 months after KPE (T1) and after
2-3 years (T2). High QoL scores represent better QoL, whereas higher scores for anxiety and stress represent more symptoms of anxiety and stress. Scores are compared with
reference values from the general population (single p-value) and within subjects between time points (p-value with bracket) using Wilcoxon Signed Rank analyses. 2n=10,

bn=11, °n=8,9n=10, ¢n=8.

sented in Table 3. Supplemental Tables 2 and 3, respectively, dis-
play these correlations for mothers and fathers separately.

4. Discussion

We aimed to determine anxiety, stress, and QoL in parents
of infants who are diagnosed with BA. Up to 2-3 years after
the diagnosis, particularly mothers reported high levels of anxi-
ety. Over this time span, anxiety levels decreased but remained
significantly higher than reference values from the general popu-
lation. Elevated levels of anxiety and stress were strongly related

to lower QoL in both mothers and fathers. Our data show, how-
ever, that the overall QoL in parents of BA patients was relatively
unaffected.

Our data on symptoms of anxiety and stress are in line with
previous studies that showed that surgery in infancy could be a
cause of great parental stress. [9,23] Similar to parents of children
with an anorectal malformation or Hirschsprung disease, moth-
ers of BA patients reported higher levels of anxiety compared to
fathers. [24] The differences in psychosocial outcomes between
mothers and fathers are to be expected, as it is well-recognized
that women are more susceptible of developing symptoms of anx-
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Table 3
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Relationship between anxiety, stress and QoL as perceived by parents of children who are diagnosed with BA.

Anxiety state Perceived stress Physical QoL Psychological QoL Social QoL Environmental QoL
Rho p Rho p Rho p Rho p Rho p Rho p
Anxiety trait® TO 0.71 <0.001 0.80 <0.001 -0.89 <0.001 -086 <0.001 -0.64 <0.001 -0.70 <0.001
T1 0.80 <0.001 059 0.002 -0.55 0.004 -0.65 <0.001 -0.46 0.02 -0.46 0.02
T2 091 <0.001 0.66 <0.001 -0.69 <0.001 -084 <0.001 -0.53  0.002 -0.62  <0.001
Anxiety state TO N/A 0.58 0.001 -0.64 <0.001 -058 0.001 -043  0.02 -045 0.01
T1 N/A 0.70 <0.001 -0.63 0.001 -0.69  <0.001 -0.62  0.001 -0.39  0.06
T2 N/A 0.69 <0.001 -0.68 <0.001 -0.81 <0.001 -0.60 <0.001 -0.57 0.001
Perceived stress TO 0.58 0.001 N/A -0.78 <0.001 -082 <0.001 -0.66 <0.001 -0.67 <0.001
T1 0.70 <0.001 N/A -0.58  0.002 -0.77  <0.001 -048  0.02 -0.52  0.008
T2  0.69 <0.001 N/A -039 0.02 -0.64 <0.001 -045  0.009 -0.52  0.002
Number of children in TO -022 023 -0.26  0.17 0.15 0.44 0.18 0.32 0.04 0.83 0.15 0.43
household T1 -0.15 046 -0.14 051 0.05 0.81 0.09 0.68 0.18 0.40 -0.03 090
T2  0.00 0.98 -0.06 076 —0.01 0.97 0.16 0.37 -0.01 0.96 0.02 0.90
Household income TO 024 0.22 -0.18 036 0.16 0.43 0.06 0.77 -0.13 052 0.44 0.02
>35.000 euros per year T1 0.02 0.92 -0.11 0.62 -0.10 0.64 0.07 0.76 -0.16 047 0.23 0.29
T2 0.06 0.76 -0.08  0.67 -0.20 028 -024 020 -0.26 017 -0.05 0.78
Total bilirubin level® TO  0.06 0.73 0.14 0.47 -0.23 021 -0.19 031 -0.37 0.04 -0.04 081
T1 0.46 0.02 0.10 0.61 -0.14  0.50 -0.04 084 -030 0.14 -0.07 072
Age KPE (days) TO -029 o0.11 -032  0.08 0.24 0.19 0.27 0.14 0.12 0.51 0.29 0.12
T1 -0.19 037 -0.12 055 0.00 0.99 0.13 0.53 -0.11 0.59 0.13 0.54
Complication post-KPE® TO 0.17 0.35 -0.03 088 -0.11 0.55 0.02 0.92 0.11 0.56 0.05 0.78
T1 -0.16 043 -0.28 0.16 0.11 0.60 0.24 0.23 0.18 0.38 0.01 0.95
Hospital stay KPE (days) T1 0.50 0.02 0.68 <0.001 -047 0.03 -0.64 0.001 -036 0.11 -0.63  0.002
Successful KPE¢ T1 -0.36  0.08 -0.18 037 0.07 0.74 0.27 0.18 0.26 0.21 0.27 0.19
T2 -020 029 -033  0.07 0.08 0.68 0.09 0.62 -0.12 051 0.04 0.82
Age at screening LTx (months) T2  —0.51 0.007 -039 0.05 0.55 0.002 0.50 0.007 0.39 0.04 0.36 0.06
Age LTx (months) T2 -007 0.74 0.17 0.41 0.17 0.41 0.23 0.27 0.05 0.81 0.09 0.65
Complication post-LTx¢ T2 031 0.13 0.01 0.97 -0.30 0.13 -0.38  0.06 -0.04 084 -040  0.04

Correlation coefficients were calculated by means of a Spearman’s rho and can be interpreted as weak (0.10-0.29), moderate (0.3-0.49), or strong (0.50-1.0). TO, during
hospitalization for KPE; T1, 1-2 months after KPE; T2, when the child had reached the age of 2-3 years.
2 Anxiety trait reflects an individual’s tendency to experience anxiety, i.e. anxiety trait.

b normal value <17 pmol/L.
¢ grade IlI-V of Clavien-Dindo Classification.
4 bilirubin level <20 pmol/L (1.17 mg/dL) within 6 months after KPE.

iety and worry than men. [25] The fact that women are more likely
to report on symptoms of anxiety and stress might explain the
higher number of mothers participating in this study compared to
fathers.

Parental QoL was comparable to, or for some domains even
higher than, reference values. During hospitalization for KPE of
their child, mothers reported significantly higher scores on social
QoL compared with reference values. This suggests that mothers
experience high levels of social support during the time around
their child is being diagnosed with BA. This observation is in line
with previous data on parents of children with an anorectal mal-
formation or Hirschsprung disease. [24]

It warrants attention that, in our study, the scores in several
QoL domains, as perceived by parents, decreased after BA diag-
nosis. In the first month after KPE hospitalization, fathers of BA
patients reported a significant decrease in both physical and en-
vironmental QoL. These QoL domains comprise the amount of en-
ergy for everyday life, satisfaction of sleep, activities of daily living,
work capacity, extent of leisure activities, and living conditions. A
decrease in these domains in the first weeks after BA diagnosis
may not be surprising due to the hospitalization and demanding
amount of care for their sick newborn. Although levels of anxiety
and stress decreased over time, mothers reported a significantly
decrease in psychological QoL in the 2-3 years after KPE. Psycho-
logical QoL reflects the extent of positive and negative emotions,
the satisfaction of concentration, appearance, oneself and the rel-
evance of life. We speculate that these lower scores on the psy-
chological QoL of mothers, years after the diagnosis, are related to
the long-term impact of BA, both on the life of their child as well
as on that of the parents themselves. Nevertheless, scores did not
exceed psychological QoL at time of KPE hospitalization and were
still comparable to the reference values.

Previously, we investigated the QoL of parents of children with
BA who already reached school age. [10] We speculate that, over
years, parents get accustomed with the chronic disease of their
child, resulting in lower levels of anxiety and stress.

We studied factors that are associated with adverse psychoso-
cial outcomes in parents in the first years after diagnosis. Pro-
longed duration of hospitalization for KPE was related with higher
levels of stress and anxiety in parents, and with lower scores on
all domains of QoL at each time point. Understandably, a success-
ful KPE was related to a lower burden of anxiety as perceived by
fathers, and to a better physical and psychological QoL one to two
months after KPE. When the child had reached the age of 2-3
years, levels of anxiety and stress in mothers were adversely cor-
related with age at time of screening for LTx. Neither a history of
LTx, nor age at LTx or complications after LTx were significantly
correlated with psychosocial outcomes in parents of BA patients. In
our center, parents of children were counseled for liver transplan-
tation early in the post-KPE trajectory. Whether this has influenced
parental anxiety and stress at follow-up remains uncertain.

Our data warrants attention for psychological outcomes in par-
ents, particularly mothers, of newly diagnosed BA patients. At each
time point, elevated levels of stress and anxiety were strongly re-
lated to lower parental QoL. Psychological support might reduce
the burden of stress and anxiety in parents, and therefore might
improve their QoL. Parental support might also be beneficial for
the wellbeing of their infants, as it might improve the ability of
parents to provide adequate care for their infants, and improve the
emotional outcomes and health-related QoL of BA patients. [11,26]

This study holds several limitations. First, the rarity of BA
makes it difficult to obtain large sample sizes. The small sample
size limited the thorough identification of factors that are asso-
ciated with psychosocial outcomes in parents. Second, this study
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has a notable amount of missing data. This might affect the data
analyses and choice of statistical models. Third, the time at which
parents completed the questionnaires somewhat differed. The per-
ception of QoL, or levels of stress or anxiety of parents may vary
throughout the time of hospitalization. In addition, the age of the
reference population was generally higher than that of the parents
in our sample. Additionally, the reference values for the STAI and
PSS are based on citizens from the United States of America. There-
fore, the comparison with the reference population should be in-
terpreted cautiously.

5. Conclusions

In conclusion, mothers of BA patients persistently report high
levels of anxiety in the first years after BA diagnosis. Notwith-
standing a decrease in symptoms of anxiety and stress over time,
levels of anxiety remained significantly elevated. With this study,
we provide unique data on psychosocial outcomes in parents of
BA patients, in the first years after BA diagnosis. Although parental
QoL appears to be largely comparable to the general population,
parents with high levels of anxiety and stress are at risk of im-
paired parental QoL. The results of this study will allow healthcare
providers to provide parents with information on the impact of BA
diagnosis on parental wellbeing. Psychosocial support for parents
after BA diagnosis is warranted, especially for those who experi-
ence high levels of anxiety and stress.
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