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Abstract

Introduction

Gaining insight into quality of life (QOL) in long-term biliary atresia (BA) survivors is be-
coming more important. Identifying patients with limitations might make tailor made 
interventions possible. This is the first study investigating health status (HS) and QOL in 
adults surviving BA with their native livers, and comparing them with healthy peers. 

Methods

BA patients surviving with their native liver were identified in the Netherlands Study 
Group on Biliary Atresia Registry (NeSBAR) database. The RAND-36 and the World Health 
Organization Quality of Life assessment instrument-100 (WHOQOL-100) were used to 
measure HS and QOL respectively. Correlation between the RAND-36 and WHOQOL-100 
was also assessed. Hospital Anxiety and Depression Scale (HADS) and the Impact Event 
Scale (IES) were also completed. 

Results

In total 25 (83%) of 30 eligible patients after Kasai portoenterostomy completed the 
questionnaires (median age 23.2 years). A lower perceived level of general health in HS 
was found compared with the reference group and a higher score on the social domain 
was reported in QOL. Correlations between HS and QOL questionnaires were moderate 
to good. For the group overall HADS and IES scores were good, though individual patients 
did score above the cut-off of both questionnaires.

Conclusion

Adult BA patients surviving with their native liver have similar HS and QOL compared 
with healthy peers. RAND-36 and WHOQOL-100 questionnaires are not interchangeable 
but complementary to assess patients’ outcomes. Overall scores did not point towards 
increased levels for anxiety and depression. However, on an individual level, three and 
six patients had a score above the cut-off of the HADS subscales demonstrating clinically 
relevant levels for anxiety and depression, respectively.



67

Health status and quality of life

Introduction 

Biliary atresia (BA) is a rare disease of unknown etiology characterized by obstruction 
and obliteration of the biliary tree leading to cholestasis. Progressive cholestasis leads to 
end-stage liver failure requiring surgery in order to survive. If left untreated BA is uniformly 
fatal with a reported median survival of only eight months (1). Treatment of BA is surgi-
cal and is aimed at restoring normal bile flow. This can be achieved by performing the 
Kasai portoenterostomy (2). Up to 70-80% of children who undergo a Kasai operation will 
eventually develop end-stage liver failure and require an orthotropic liver transplantation 
(OLT) to survive (3). A recent study revealed improved 5- and 10-years native liver survival 
rates of 46% and 40%, respectively (4).

Success in treatment of BA, either by Kasai procedure or OLT, is most often reported in 
terms of biological and clinical markers: improved liver function, decreased serum bile salt 
levels and survival. Patients with BA (with or without OLT) are, however, at risk for com-
plications and frequent hospitalization, especially when deterioration of liver function 
occurs. This may all have an impact on their quality of life (QOL). Moreover, BA is no longer 
an acute life threatening disease because of improved treatments such as enhanced 
Kasai and OLT techniques and better post-OLT medication (5). As a result 10-years overall 
survival of 66-89% (6) and 20-years overall survival of 43-78% (7, 8) have been reported, 
making BA a more chronic condition. Gaining insight into QOL and related levels of anxi-
ety/depression as perceived by the adult population surviving BA is, therefore, becoming 
increasingly more important and relevant. 

Adult BA patients surviving with their native liver was the main focus of our study. 
Several recent publications have investigated QOL in pediatric OLT survivors including 
BA patients (9-13). Only one previous study has investigated QOL in adult BA survivors 
without OLT (14). However, this study used the “Short Form 36” (SF-36) questionnaire, 
which measures health status (HS). HS is defined as the influence of disease on physical, 
emotional, and social functioning as reported by the patient (15). QOL is defined by the 
World Health Organization (WHO) as an “individuals’ perception of their position in life in the 
context of the culture and value systems in which they live and in relation to their goals, expec-
tations, standards and concerns. It is a broad ranging concept, incorporating in a complex way 
individuals’ physical health, psychological state, level of independence, social relationships, 
personal beliefs and their relationships to salient features of the environment” (16). QOL can 
be measured using the “World Health Organization Quality of Life assessment instrument” 
(WHOQOL-100) (16). HS questionnaires (i.e. SF-36 or RAND-36) measure the objective 
functional limitations as a result of disease. In contrast, QOL also reflects to what extent 
a patient is bothered by these limitations in daily life (17). Thus HS is not equivalent to 
QOL and, therefore, not considered interchangeable (18). This was confirmed in previous 
studies (17, 19, 20).
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Therefore, this present study measured both HS and QOL, and also investigated the 
differences between the outcomes of HS and QOL. The first aim of this study was to 
investigate HS and QOL in young adults with BA surviving with their native livers. To our 
knowledge, this is the first study investigating adults surviving BA with their native livers 
with respect to HS and QOL, and comparing them with healthy peers. We measured HS 
with the RAND-36 and QOL with the WHOQOL-100. We hypothesized that these adult 
survivors of BA would have impairment in QOL compared with healthy peers. This might 
be due to the impact of having BA as a child or due to the burden of frequent outpatient 
consultations and medication regimes. The second aim of the study was to assess the cor-
relation between the RAND-36 (HS) and the WHOQOL-100 (QOL). We hypothesized that 
the correlation of the two questionnaires would be low because outcomes of the RAND-
36 and the WHOQOL-100 are not considered interchangeable (17, 19, 20). The third aim 
was to investigate the levels of distress and impact of their disease by using the Hospital 
Anxiety and Depression Scale (HADS) and the Impact Event Scale (IES) questionnaires. 
We hypothesized that BA patients might experience increased levels of distress due to 
the impact of disease as a child and the ongoing visits to the outpatient clinic as a young 
adult, with the looming prospect of a possible liver transplantation.

Patients and methods

Participants

All adult BA patients listed in the Netherlands Study Group on Biliary Atresia Registry 
(NeSBAR) database and surviving with their native livers were eligible to participate. De-
mographic and medical data was retrieved from the database. This study was conducted 
with the approval of our institutional medical ethical committee.

Procedure

After receiving informed consent, consenting patients received the questionnaires 
through the postal service. Completed questionnaires were returned using a pre-stamped 
envelope.   
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Questionnaires

RAND-36

The RAND-36 Item Health Survey is a generic 36 item HS questionnaire, of which the 
reliability and validity have been supported in a wide number of studies (21). It covers 
eight domains: physical functioning, social functioning, limitations due to physical health 
problems and emotional problems, mental health, vitality, bodily pain, and general health 
perception. An additional single item score perceived general health change over the last 
year. The raw scores were converted to a 1-100 scale, with higher scores indicating better 
levels of functioning or well-being. The timeframe for evaluation of functioning is the 
previous four weeks. In this present study the Cronbach’s alpha of the domains ranged 
from 0.76 to 0.92.

WHOQOL-100

The World Health Organization Quality of Life assessment instrument-100 (WHOQOL-100) 
is a generic, cross-cultural multidimensional questionnaire (22). It consists of 100 items as-
sessing 24 facets of QOL within six domains (Physical health, Psychological health, Level of 
independence, Social relationships, Environment and Spirituality) and a general evaluative 
facet (Overall QOL and general health). The reliability and validity of this questionnaire are 
good in the Dutch population (23). This 100 item questionnaire has a 5-point response 
scale from 1 to 5. Scores are calculated for each domain, with a maximum possible score 
of 20 per domain. The timeframe for evaluation when completing the questionnaire is the 
previous two weeks. A higher score on the WHOQOL-100 denotes a better QOL. In this 
present study the Cronbach’s alpha of the global facet and domains ranged from 0.56 to 
0.94 (Spiritual and Physical domains α < 0.70). 

Hospital Anxiety and Depression Scale (HADS)

The HADS aims to detect emotional disorder in patients under investigation and treat-
ment in medical and surgical departments. The HADS is a 14 item self-rating question-
naire measuring “depression” and “anxiety” (24). The depression scale (7 items, total score 
range 0–21) measures mostly anhedonia, a phenomenon considered to be the central 
characteristic of major depressive disorder (25). The anxiety scale (7 items, score range 
0–21) measures symptoms of generalized anxiety disorder (25). For both HADS scales 
higher scores represent higher symptom levels with a cut-off score of 8 for both scales 
(26). The 2 subscales can be combined into a single scale, with scores > 15 indicating 

5



Chapter 5

70

clinically significant emotional distress. In this present study the Cronbach’s alpha for the 
depression and anxiety scale were 0.74 and 0.89 respectively.

Impact Event Scale (IES)

The Impact of Event Scale (IES) is a 15 item self-rated scale reflecting the two DSM-IV 
posttraumatic stress disorder symptom dimensions (intrusion and avoidance) (27). Each 
item is scored with 0, 1, 3 or 5 points. Higher scores reflect a more stressful impact. It 
is suggested that the cut-off point is 26, above which a moderate or severe impact is 
indicated (27). In this present study the Cronbach’s alpha for the intrusion and avoidance 
dimensions were 0.83 and 0.86 respectively.

Statistical procedures

Data from questionnaires was processed and entered into a database. Individual out-
comes were scored using the relevant questionnaire manual and syntax. Averages are 
shown as means (± 1 standard deviation) unless otherwise stated. Scores from the RAND-
36 and WHOQOL-100 of the study group were compared with age matched reference 
data obtained from the questionnaire manuals using student’s t-tests. Due to the number 
of tests, we considered a p-value < 0.01 significant. Associations were examined using 
Pearson correlation coefficients. Correlations with a coefficient less than 0.30 were con-
sidered weak. Those between 0.30 and 0.50 were viewed as moderate and a correlation 
coefficient above 0.50 was considered strong (28). All statistical analyses were done using 
the IBM’s Statistical Package for Social Sciences version 20.0 (SPSS© 20.0, IBM, Chicago, 
USA). 

Results

Patient demographics

Using the NeSBAR database 30 adult BA patients surviving with their native livers were 
identified and eligible to participate. In total 25 (83%) patients gave informed consent 
and completed the questionnaires. Of the participating patients 13 (52%) were male. 
All subjects had undergone a Kasai procedure as infants (median age 58.4 ± 18.3 days). 
Median age at time of participation in the current study was 23.2 ± 3.3 years. The living 
situation, education level, marital and employment status of this group of patients were 
comparable with a reference group aged 18-30 years. Reasons for not participating in this 
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study were neither given nor asked. There were no demographic differences between 
responders and non-responders.

Health status (RAND-36)

Patients did not seem to be limited in their daily functioning by their disease. They re-
ported a similar HS score in all the domains when compared with healthy peers (figure 
1A), except in the general health perception domain. This score was statistically lower in 
the BA group compared with healthy peers: 63.2 ± 21.2 versus 77.1 ± 20.6 (p = 0.002).

Quality of life (WHOQOL-100)

Patients surviving BA into adulthood with their native liver had a comparable QOL with 
healthy peers (Figure 1B). The score on the Social domain was significantly higher in the 
BA group compared with healthy peers 17.2 ± 1.7 versus 15.7 ± 2.3 (p = 0.002).

Correlation RAND-36 and WHOQOL-100

Correlation outcomes between the HS, as measured with the RAND-36, and QOL, as 
measured with the WHOQOL-100 are shown in Table 1. Overall, the RAND-36 domains 

     
    * denotes significant difference; error bars shown 1 standard deviation. 

Figure 1 | RAND-36 (A) WHOQOL-100 (B) scores compared with reference population
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showed varying correlation patterns with the WHOQOL-100 domains, ranging from very 
low (r = 0.05: level of independence and health change) to high (r = 0.79: physical domain 
and energy/fatigue). Corresponding domains and dimensions were paired (displayed in 
bold in Table 1). The overall QOL and general health perceptions revealed a moderate 
correlation (r = 0.41). The correlations between the Physical domain and the four corre-
sponding dimensions of the RAND-36 were strong (r = 0.61 - 0.79). Relationships between 
the Psychological domain and the dimensions role limitations emotional and mental 
health were high (r = 0.63 and 0.74), as were those between the psychological domain 
and energy/fatigue and bodily pain (r = 0.75 and 0.63). The Level of independence and 
physical role limitations also showed a high correlation (r = 0.73). The Social domain and 
the social dimensions reached the lowest correlation (r = 0.33). 

HADS and IES

Mean subscale scores for the HADS and IES are shown in Table 2. Overall scores did not 
point towards increased levels for anxiety and depression. However, on an individual level, 
three and six patients had a score above the cut-off of the HADS subscales demonstrating 
clinically relevant levels for anxiety and depression, respectively. Only one patient had a 
score above the cut-off in the IES, indicating clinically moderate to high stress levels. 

Table 1 | Correlation analysis WHOQOL-100 and RAND-36

Overall 
QoL

Physical 
Domain

Psychological. 
Domain

Level of 
Independence

Social 
Domain

Environmental
Domain

Spiritual 
Domain

General health 
perceptions

0.411 0.613* 0.520* 0.596* 0.401 0.528* 0.464

Physical 
functioning

0.334 0.603* 0.489 0.763* 0.431 0.644* 0.537*

Social functioning -0.043 0.526* 0.255 0.587* 0.333 0.519* 0.279

Role limitations 
physical

0.350 0.675* 0.542* 0.725* 0.547* 0.548* 0.321

Role limitations 
emotional

0.506* 0.641* 0.735* 0.460 0.501 0.444 0.356

General mental 
health

0.501 0.515* 0.634* 0.330 0.252 0.395 0.343

Energy/fatigue 0.553* 0.787* 0.749* 0.604* 0.444 0.684* 0.603*

Bodily pain 0.263 0.746* 0.628* 0.487 0.388 0.472 0.347

Health changes 0.152 0.242 0.216 0.050 0.374 -0.130 0.174

Bold numbers indicate correlation coefficient for matching domains of the RAND-36 and WHOQOL-100
* Correlation is significant at the 0.01 level (2-tailed).
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Discussion

In this present study it was found that adult BA patients surviving with their native livers 
had a similar HS and QOL compared with healthy peers. They do not report impairment 
in their daily functioning due to their disease. BA patients scored higher on the social 
domain of the WHOQOL-100. It may be that their experiences and expectations concern-
ing their friends and family differ due to their chronic illness or that family and friends are 
more concerned and helpful towards them. As a group, these BA survivors do not dem-
onstrate high levels of anxiety or depression. However, on an individual level, a quarter of 
these survivors did report clinically relevant levels of anxiety and/or depression for which 
referral to a psychologist might be warranted. This is comparable to available reference 
data from literature (29, 30). Additionally, mean levels of stress response symptoms were 
low with only one patient reporting clinically elevated stress response symptoms. 

A previous study concerning HS (measured with PedsQL) in 221 BA patients was 
performed in children with a mean age of 10 years. This study revealed that children sur-
viving with their native livers had significantly lower HS scores compared with a healthy 
control group and comparable with children after OLT for BA (31). However, in the OLT 
group a large group of patients (n = 77) who were diagnosed with more advanced liver 
disease refused to participate. This may have led to an overestimation of the HS results 
found in this OLT group. Moreover, a study comparing HS (measured with SF-36) in long 
term BA patients (14-24 years old) surviving without OLT, revealed that the HS scores were 
comparable between Japanese (n = 25) and UK (n = 21) patients and also comparable 
with the general Japanese and UK population (14). Impairment was found in general 
health, emotional and physical role limitations in the Japanese survivors compared with 
the Japanese control group. A possible explanation for the different outcome described 
by Sundaram et al and Howard et al might be that Sundaram’s study was performed in 
a younger group of patients, and over time it can be expected that children are able to 
adjust more to their health situation, and thus are coping better to live with BA. 

The HS and QOL results of the present study are in accordance with the good HS 
outcomes described by Howard et al, however HS and QOL are considered not inter-
changeable (17, 19, 20). Therefore, we investigated the correlation between the RAND-36 
and the WHOQOL-100. The correlation analysis between the two questionnaires revealed 

Table 2 | Scores HADS and IES.

HADS N = 25 IES N = 25

Anxiety 4.80 (4.70) Intrusion 2.60 (4.54)

Depression 2.72 (2.97) Avoidance 3.08 (6.54)

Total 7.52 (7.01) Total 5.68 (10.7)

Mean scores, between brackets standard deviation
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varying correlation patterns. For the Physical and Psychological domains and the Level 
of independence of the WHOQOL-100 a high correlation was found with corresponding 
subscales of the RAND-36 ranging between 0.60-0.79. However, an incompatibility of the 
two questionnaires for overall QOL/general health and the Social domain was found, r 
= 0.41 and 0.33, respectively. This might be explained by the difference in questionnaire 
design. One can hypothesize that BA patients who have survived into adulthood with 
their native liver have developed adequate coping mechanisms. This might explain why 
overall QOL in the WHOQOL-100 was at a normal level (i.e. good satisfaction about any 
limitations in daily life) but for the RAND-36 a lower score has been found (i.e. objective 
limitations). HS questionnaires measure the impact of disease on functioning whereas 
QOL also reflects to what extent a patient is bothered by these limitations in daily life 
(17). The Social domain score was significantly higher than healthy peers when measured 
with the WHOQOL-100. This difference might be explained by the different questions 
concerning the social aspects of both questionnaires. The WHOQOL-100 main focus is 
the satisfaction about social contacts and support. In contrast to the social domain of the 
RAND-36, this measures the limitations in social contacts due to disease. This implies that 
when people are experiencing limitations or a decreased number in social contacts or 
support, they can still be satisfied with the quality of this support.

These findings confirm previous studies, which have shown that HS is not interchange-
able with QOL in patients with breast cancer (17), with intermittent claudication (19) and 
after OLT (20). This implies that when assessing either HS or QOL it is very important to 
apply the correct questionnaire, which is suitable for the aim of the study. Thus objective 
functioning (HS) and subjective appraisal of functioning (QOL) are considered comple-
mentary and not identical (19). In this present study a discrepancy was found in two 
aspects of the questionnaires, in contrast to previous studies in which a lower correlation 
was found for several domains (17, 19, 20). The correlation between HS and QOL might be 
good in “healthy” individuals i.e. BA patients with their native liver. However, it is expected 
that in patients with (serious) symptoms of disease the HS scores might be lower because 
of limitations in functioning due to disease. These patients can, however, still have good 
QOL scores due to coping mechanisms to manage the consequences of having a disease. 
This could cause a weaker correlation between the RAND-36 and the WHOQOL-100. 

This study has a number of methodological limitations. The first drawback is the small 
number of patients analyzed, this affects the power of the study and makes statistical 
analyses more difficult. However, it is important to consider the low incidence of BA and 
that the majority of patients require OLT for survival. This makes the BA patient population 
surviving into adulthood with their native inherently small. In contrast to the other study 
investigating HS in BA patients with their native liver14 all our patients were adults. Our 
sample size was comparable. This makes our cohort unique concerning sample size and 
age, and with a very high participation rate of 83% the results of our study are truly repre-
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sentative. Another limitation of our study is that no previous HS or QOL assessment was 
taken when our patients were younger, thus no comparison of HS or QOL can be done 
over time. A previous study has reported an improvement in HS over time for pediatric 
OLT patients (not specifically BA) (11). We cannot state whether this is the case for BA 
patients surviving with their native liver. 

Conclusions

This is the first study investigating the HS and QOL in adult BA patients surviving with their 
native liver. These findings are unique and very important to consider because young 
adult BA survivors are experiencing similar HS and QOL compared with the reference 
population. The correlation between the RAND-36 and the WHOQOL-100 was moderate 
to good, and it was confirmed that these two questionnaires are not interchangeable but 
complementary to assess patients’ outcomes. This is important to keep in mind when 
conducting future studies into HS and QOL. Additionally, in the overall group levels of 
anxiety and/or depression and stress response symptoms are low. However, despite the 
low overall levels of anxiety and/or depression, 25% of patients are suffering from anxiety 
and/or depression. These patients should be identified as early as possible so that timely 
referral to a psychosocial health care provider can be made later in early adulthood. 

These findings suggest that all efforts should be aimed at optimizing surgical and 
medical treatment for children with biliary atresia as survival with native liver leads to the 
absence of debilitations or limitations in most patients.
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