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Introduction and outline of this thesis

1
Introduction and outline of this thesis

Anorectal malformations and Hirschsprung disease are two relatively common congenital 
disorders seen in the pediatric surgical practice. The incidence of anorectal malforma-
tions is approximately 1 in 1000 to 1 in 5000, and for Hirschsprung disease this is 1 in 
5000 to 1 in 10000 live births.1,2 Although these are two different disorders, they are 
often mentioned together because of the similar problems and complaints patients can 
experience during (long-term) follow-up. These problems and complaints can influence 
the daily life of our patients.3,4 Furthermore, the parents of our patients can experience 
psychosocial burdens because of the disorder of their child.5,6 In recent years, many stud-
ies have been performed concerning the surgical treatment of anorectal malformations 
and Hirschsprung disease and we have established good surgical techniques to improve 
the outcome after surgery.4 Therefore, this is the time to start looking at both psychoso-
cial factors and functional problems that can be the result of these disorders. As doctors, 
we must become more aware of these factors so that our patients and their parents can 
receive the complete treatment they need and deserve.

Anorectal malformations

The human digestive system derives from the formation of the foregut, midgut and 
hindgut. Eventually the hindgut will differentiate into the distal third of the transverse 
colon, the descending colon, the sigmoid, rectum and anus. The development of the 
anorectum can be described in three phases: (1) The cloacal period (3rd to 5th week), 
(2) the development of a urogenital sinus and anorectum (5th to 7th week), and (3) the 
development of the anus and perineum (8th week and later).7 The normal development 
of the hindgut depends primarily on the normal formation of the cloacal membrane. In 
normal embryos the future anal orifice can be identified in the dorsal part of the cloacal 
membrane close to the tail groove. In abnormal cloacal development, we see absence 
of the dorsal cloaca, and therefore a short cloacal membrane and an abnormal junction 
between the proximal hindgut and the cloaca (Figure 1).8 As a consequence of these 
embryological abnormalities a wide variety of anorectal malformations can occur. So far 
no single gene or chromosomal locus has been identified, that causes the development 
of an anorectal malformation. These malformations are likely caused by a combination 
of multiple genetic and environmental factors.9

Anorectal malformations comprise of a wide spectrum of anomalies of the distal anus 
and rectum, as well as the urinary and genital tracts. The malformation can be as little 
as an anal membrane, but it can also involve rectourethral, rectovesical, rectovestibular 
fistulae or even a cloacal malformation. In 2005 an international classification system 
(Krickenberg) was reached by consensus, allowing everyone to talk the same language 
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and to enable comparable follow-up of patients with anorectal malformations.10 The 
most prevalent types of anorectal malformations can be seen in Figure 2 (males) and 
Figure 3 (female).

For the treatment of anorectal malformations, the preferred approach for many surgeons 
around the world has become the posterior sagittal anorectoplasty (PSARP) introduced 
by Peña and De Vries in 1982. A midline incision from the sacrum to the perineum is 
made, extending through the sphincteric musculature to the terminal bowel and fistula. 
With this approach the muscle complex and the sphincter are damaged less by staying 
in the exact midline. Eventually the appropriate anal site is determined by using the 
electrostimulator.11 Ninety percent of the anorectal malformations can be surgically 
corrected using this approach. In recent years other techniques, such as laparoscopy, 
have been introduced to facilitate the repair of high malformations. Also a more limited 
perineal dissection has been introduced for rectoperineal fistulae (anterior sagittal ano-
rectoplasty).12

The main long-term outcome patients and parents are concerned about, is (in)conti-
nence for stool. Many studies have reported soiling, constipation and incontinence for 
gas, liquid- or solid stool as long term problems after the treatment of an anorectal 
malformation.3,4,13 Also sexual dysfunction has been described in literature.14-16

 
Figure 1: This drawing is based on Kluth et al.© 8 Schematic drawing of a normal (left) and an abnormal (right) 

cloaca. These drawings were based on scanning electron microscopy in 80 mice embryos. 

 

Figure 1: This drawing is based on Kluth et al.© 8 Schematic drawing of a normal (left) and an abnormal (right) cloaca. 
These drawings were based on scanning electron microscopy in 80 mice embryos.
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Figure 2: Drawings of male anorectal malformations. From left to right: rectoperineal fistula; rectourethral fistula 

(bulbar); rectourethral fistula (prostatic). 
 

Figure 2: Drawings of male anorectal malformations. From left to right: rectoperineal fistula; rectourethral fistula (bul-
bar); rectourethral fistula (prostatic).

  
Figure 3: Drawings of female anorectal malformations. From left to right: rectoperineal fistula; rectovestibular 

fistula; cloacal malformation. 

 

Figure 3: Drawings of female anorectal malformations. From left to right: rectoperineal fistula; rectovestibular fistula; 
cloacal malformation.

Hirschsprung disease

The ability of the normal bowel to have normal and good functioning peristalsis depends 
on the development of the enteric nervous system (ENS). Neurons and glia of the ENS 
are organised into ganglia, which form the outer myenteric plexus (Auerbach) and an 
inner submucosal plexus (Meissner). The cells of the ENS are originally derived from the 
neural crest. Correct migration, proliferation, differentiation and survival of these cells 
within the gastro-intestinal tract is essential for normal gut development. Any disruptions 
in this process, will result in the absence of enteric ganglion cells in a variable length 
of the distal gastrointestinal tract. This absence of enteric ganglion cells is defined as 
Hirschsprung disease.17,18 This disease commonly occurs sporadically, however it can also 
be familial in up to 20% of the cases.19 We know that siblings of affected patients are 
more often affected (4%) and also long segment Hirschsprung disease seems more likely 
to be familial.20 Mutations in several genes have been identified, such as RET, EDNRB, 
EDN3, SOX10, ZEB2 and PHOX2B.21,22

The aganglionic segment of the bowel will lead to a gastrointestinal obstruction and 
patients will have the inability to pass meconium, abdominal distention and sometimes 
bilious vomiting. Hirschsprung disease is most often diagnosed in the neonatal period, 
however a small number of patients present later in childhood, or even during adoles-
cence or adulthood.23 The most common form of Hirschsprung disease is aganglionosis 
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limited to the rectosigmoid. Five to twelve percent of the patients are diagnosed with 
total colonic aganglionosis.24,25 A longer aganglionotic segment is associated with a 
higher morbidity and mortality compared to Hirschsprung disease limited to the recto-
sigmoid.25-28

Primary treatment for Hirschsprung disease, both short and long segment, is surgical 
resection of the aganglionic bowel and reconstruction of the intestinal tract. Different 
techniques and approaches have been developed over time varying in length of agan-
glionic bowel left in situ, in type of anastomosis and in approach (transabdominal or 
transanal).24,29,30 In the Netherlands currently the (laparoscopic) Duhamel procedure and 
the (laparoscopic assisted) transanal endorectal pull-through (TEPT) are performed for 
patients with short or long segment Hirschsprung disease. The surgical treatment that is 
chosen per pediatric surgical centre mostly depends on the experience of the operating 
surgeon.
Obstructive symptoms, soiling, anal achalasia, enterocolitis and failure to thrive are 
frequently seen problems after surgical treatment. These symptoms may vary for each 
patient and some patients have more than one problem.31,32

Quality of life

In recent years quality of life (QoL) has become an important outcome measurement in 
the treatment of anorectal malformations and Hirschsprung disease. Especially because 
of the chronic character of both diseases, it is important for doctors to become aware of 
the consequences of our treatment. Both the physical and psychosocial consequences. 
Throughout this thesis, QoL is the recurrent theme in all chapters. However before we 
can investigate QoL and draw conclusions we need to have a clear definition of this 
concept. The WHO Quality of Life Group has defined QoL as “an individual’s perception 
of his/her position in life in the context of the culture and value systems in which he/she 
lives and in relation to his/her goals, expectations, standards, and concerns”.33

In other words, QoL is one’s evaluation of his/her functioning in a wide range of ar-
eas. Thus, QoL is subjective and refers to satisfaction. In the literature a distinction is 
sometimes made between QoL and health-related QoL, with the latter only concerning 
those aspects of life that are directly influenced by one’s health. Since QoL refers to 
(dis)satisfaction with functioning, it can vary over time depending on life-events or due to 
coping strategies. Coping strategies may change when growing up with a chronic disease 
such as an anorectal malformation or Hirschsprung disease, and lead to changes in QoL.

Questionnaires

We prefer that questionnaires used for measuring QoL are self-administered, because 
they ask about satisfaction, a very subjective feeling.34 A typical questionnaire measuring 
all aspects of QoL includes six domains: the physical domain, the psychological domain, 
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the social domain, environment, level of independence and spirituality. In this thesis we 
used several validated questionnaires. The main questionnaires are discussed here.
Generic QoL was measured with the World Health Organization Quality of Life assessment 
instrument (WHOQOL-100) or the short version, the WHOQOL-BREF. The WHOQOL-100 
contains 100 items together assessing QoL in 24 facets covering 6 domains ( physical 
health, psychological health, level of independence, social relationships, environment, 
spirituality/personal beliefs) and a general evaluative facet (overall QoL and general 
health).35 The reliability and validity of the instrument are good.36 The WHOQOL-BREF 
has 26 items in 4 different domains and a general QoL facet. The domains are physical 
health, psychological health, social relationships and environment. In general, a high 
score represents a good QoL. The reliability and validity of the short version are also 
good.37

Anxiety was assessed using the Spielberger Stait-Trait Inventory. The State and Trait Anxi-
ety Inventory (STAI) was used to assess state anxiety and the personality characteristic 
trait anxiety. State anxiety is a momentary emotional condition characterized by subjec-
tive feelings of apprehension and tension, and heightened autonomic nervous system 
activity. Trait anxiety concerns differences in the disposition of individuals to respond to 
stressful situations with varying amounts of stress. The short versions of the STAI-Trait 
and STAI-State were used. The psychometric properties of the short version are well 
established and considered to be good.38-40

The Pediatric Inventory for Parents (PIP) measures the parental stress caused by the 
medical treatment of their child. The PIP investigates areas of anxiety and concern 
experienced by parents caring for an ill child without being limited to a specific illness. 
It combines disease related measures with generic measures so that these dimensions 
can be investigated in a quantitative fashion.41 The Dutch version of the PIP has been 
validated.42

Health related QoL was assessed with the Hirschsprung disease and Anorectal Malforma-
tion QoL Questionnaire (HAQL). It consists of 60 items (children) or 63 items (adults) 
assessing domains of disease-related impact on QoL (laxative diet, constipating diet, 
diarrhea, constipation, fecal continence, urinary continence, social and emotional func-
tioning, body image, physical symptoms and sexual functioning (from the age of 12). The 
reliability and validity of this instrument are considered good.43

KLANKbord-study

In 2012, we started the KLANKbord-study in the Netherlands. A longitudinal, multicentre 
study on QoL of patients with an anorectal malformation or Hirschsprung disease and 
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their parents. The hypothesis of this study is that the QoL of patients with an anorectal 
malformation or Hirschsprung disease can be influenced by their functional complaints. 
Also having a child with one of these disorders can result in parental stress, anxiety and 
possibly a lower QoL of parents. This parental stress, anxiety and a lower QoL may lead 
to more functional complaints in the child. We therefore think that identifying those mo-
ments in life when, either our patients or their parents, need more standardized, intensi-
fied and possibly multidisciplinary follow-up, will eventually lead to a better treatment of 
our patients. Especially investigating the psychosocial factors of parents with a child with 
an anorectal malformation or Hirschsprung disease has not been done longitudinally.
We started the study in three of the six Pediatric Surgical Centers in the Netherlands (Am-
sterdam, Groningen and Utrecht). In the near future we hope that other centres will join 
this study as well. Parents are approached within several weeks after the diagnosis has 
been confirmed. The inability to speak and read sufficient Dutch or English is an exclusion 
criterion. Parents will receive a set of questionnaires every six months to the age of four, 
and then the frequency decreases to once every year. When the child turns seven, they 
will also be asked to join the study and they will also complete questionnaires, especially 
designed for children, on a yearly basis.
Because this study is longitudinal, in this thesis only the first analyses of some of the 
questionnaires, is published. In the future more results will be published on topics as 
generic QoL, anxiety, stress, child development and health-related QoL of both patients 
and parents.
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Outline of this thesis

Different aspects of the treatment of patients with an anorectal malformation or 
Hirschsprung disease can still be challenging. With this thesis we hope to address those 
aspects that are not often investigated, but are an essential part of the treatment of 
the child, the adolescent or an adult with one of these disorders. The aim of this thesis 
was to identify the functional and psychosocial problems patients with an anorectal 
malformation or Hirschsprung disease can encounter during life, and to investigate the 
psychosocial impact these diagnoses can have on parents.

In Chapter 2 we provide an overview of literature performed on QoL of children and 
adults with an anorectal malformation published in peer-reviewed international medical 
journals. These studies were all reviewed using a 20 item checklist, based on previous 
systematic reviews assessing QoL.44,45

Since we started the KLANKbord-study in 2012 we have included many patients and 
their parents in this longitudinal study. This has so far resulted in three chapters of this 
thesis. Chapter 3 compares QoL and anxiety of parents of newborns with parents of 
school going children. In Chapter 4 parents are followed for one year after their child 
was diagnosed with an anorectal malformation or Hirschsprung disease. We investigated 
the anxiety level and QoL of the parents and were interested if this changed during the 
first year.
A child with an anorectal malformation or Hirschsprung disease will be in follow-up with 
the pediatric surgeon for many years. A constant level of stress because of hospital visits, 
operations or clinical admittances can be expected. In Chapter 5 we investigated the 
stress that parents experience using the Pediatric Inventory for Parents. And we were 
interested if the amount of stress would decrease in time.

The second part of this thesis focuses more on the long-term outcome of our patients. 
In Chapter 6 we investigated the functional results and QoL of patients with near total 
colonic aganglionosis. This was a national study.

Our patients are followed during childhood and adolescence on a regular basis, but we 
see that transfer into adult care is often difficult. Chapter 7 describes the design and start 
of our transitional outpatient clinic in the Pediatric Surgical Center of Amsterdam. This 
chapter also assesses the use of questionnaires as an addition to the consult in this clinic.

In Chapter 8 sexual functioning and sexual distress in men and women with an anorectal 
malformation or Hirschsprung disease was investigated. This was set up as a follow-up of 
the NAHO study, a national study on QoL of patients with an anorectal malformation or 
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Hirschsprung disease performed in 1998. This gave us the opportunity to investigate the 
influence of psychosocial factors in childhood and adolescence, on sexual distress and 
functioning as an adult.

Chapters 9 serves as a general discussion and describes the clinical implications of this 
thesis. Chapter 10 is a summary of this thesis respectively in English and Dutch.
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Abstract

Introduction

Anorectal malformations are relative common congenital anomalies in pediatric surgery. 
After definitive surgery constipation, soiling and fecal incontinence are frequently seen 
problems. QoL can be influenced by these problems. In the last decades QoL has become 
an important aspect in the treatment and follow-up of patients with anorectal malforma-
tions. This has resulted in various reports concerning QoL. In order to deduce whether 
the drawn conclusions in the different studies are correct and can be used to adjust 
standard care for patients with an anorectal malformation, a qualitative analysis of the 
studies was performed.

Material and methods

A literature study was performed in Pubmed, Psychinfo, Web of Science and the Co-
chrane Library (240 hits). Thirty articles were used, following application of our inclusion 
criteria and in-depth analysis of the articles. A methodological qualitative analysis was 
also performed and QoL outcome assessed.

Results

Six authors (20.0%) used validated QoL questionnaires. Four articles were longitudinal 
and had more than one measure moment. Eleven studies (36.7%) used only non-
validated questionnaires, and 8 studies (26.6%) used only validated questionnaires.
Nineteen studies correlated fecal continence to QoL, and seven studies established no 
correlation. Three of these seven studies used validated QoL questionnaires. All twelve 
studies, which did establish a correlation, used non-validated QoL questionnaires.

Conclusions

Approximately 83% of the studies had not used validated QoL questionnaires. Further, 
conclusions concerning QoL were often based on functional outcomes, for example fecal 
incontinence. So far, longitudinal high quality research on QoL in this group has not been 
achieved.
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Introduction

Anorectal malformations are relatively common congenital anomalies in pediatric sur-
gery. The reported incidence across the world varies between 1 in 1000 and 1 in 5000 
live births, which means that in The Netherlands about 40 to 50 children are born with 
this anomaly each year.1

Many classifications and surgical treatments have been proposed over the years. Some 
are based on embryological concepts (e.g. Stephens and Smith)1 and others are based 
more on anatomical principles (e.g. Wingspread).2 In 2005 an international classification 
system (Krickenberg) was reached by consensus, allowing everyone to talk the same 
language and to enable comparable follow-up of patients with anorectal malformations.1

Fecal incontinence, constipation and soiling are frequent problems following reconstruc-
tive surgery for anorectal malformations. These, of course, may affect the QoL of this 
group of patients.
QoL is a multidimensional concept and in literature many different definitions can be 
found. The WHO Quality of Life Group has defined QoL as “an individual’s perception of 
his/her position in life in the context of the culture and value systems in which he/she 
lives and in relation to his/her goals, expectations, standards, and concerns”.3

In other words, QoL is one’s evaluation of his/her functioning in a wide range of areas. 
Thus, QoL is subjective and refers to satisfaction. In the literature a distinction is some-
times made between QoL and health-related QoL with the latter only concerned with 
those aspects of life that are directly influenced by one’s health.
A typical questionnaire measuring all aspects of QoL includes six domains: the physical 
domain, the psychological domain, the social domain, environment, level of indepen-
dence and spirituality.
Since QoL refers to (dis)satisfaction with functioning it can vary over time depending 
on life-events or due to coping strategies. Coping strategies may change when growing 
up with a chronic disease such as an anorectal malformation, and lead to changes in 
QoL. This may explain why patients who suffer from incontinence and/or soiling, can 
experience a good QoL.

QoL has become an important outcome measurement in medicine over the past decade 
and specifically an important aspect in the follow-up of patients with an anorectal mal-
formation. This has resulted in various reports concerning QoL, although such studies 
often show many different outcomes and have used a wide variation of questionnaires. 
A qualitative analysis of such studies was performed in order to find out whether the 
conclusions in the different studies are correct and can be used to adjust for standard 
care for patients with an anorectal malformation.
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Material and Methods

Search Strategy

A search of literature was performed in Pubmed (118 hits), Psychinfo (22 hits), Cochrane 
Library (0 hits) and Web of science (100 hits). The term “Quality of Life” was used in 
combination with “anal atresia”, “anorectal malformation” and “imperforate anus”. Cross 
references were searched and did not identify further relevant citations. After applying 
the selection criteria (see below) to these articles, 45 articles remained.

Selection criteria

Inclusion criteria were: (1) studies concerning patients with anorectal malformations; 
(2) QoL is measured with questionnaires; (3) the article was published in peer-reviewed 
journals, and (4) it was published in English or Dutch. The primary objective of the se-
lected studies was QoL in patients treated for anorectal malformations.
The described inclusion criteria were applied to the initial 240 hits. Forty-five articles met 
the criteria based on the abstracts, and were included in this review. Hard copies were 
obtained for all studies.

Quality assessment

The methodological quality of the studies was independently reviewed by two reviewers 
(MW and AS). A checklist of 20 criteria was used (Table 1). This checklist was based on 
previous systematic reviews assessing QoL.4;5 When an item was scored positive it was 
assigned one point. The highest possible score was 20 points. After reviewing all articles 
15 articles were excluded from further analysis.6-20 Some of these articles were only 
about developing a questionnaire describing fecal incontinence, while others did not 
measure QoL or described only an operative technique. Official validated QoL question-
naires were TACQoL, PedQL, Kidscreen, CHQ/ITQoL, DUX, SF-36 and WHOQOL. All other 
questionnaires were scored as validated if a publication concerning validation could be 
found.
Studies scoring 70% or more of the maximum attainable score (≥ 14 points) were consid-
ered to be of “high quality”. Studies scoring between 50% and 70% (10-13 points) were 
rated as “moderate quality”. Studies scoring lower than 50% (≤ 9 points) were considered 
as “low quality studies”.
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Table 1: List of criteria for assessing the methodological quality of studies on QoL in children and adults with an ano-
rectal malformation

Positive if:
QoL assessment:
1. Definition of QoL is provided
2. QoL is assessed with a validated and reliable questionnaire
Study population:
3. A description is given of the initial anomaly
4. A description is given of the surgical treatment
5. A description is given of associated anomalies (VACTERL-association)
6. A description is given of current treatment (bowel-management, medication)
7. Inclusion and/or exclusion criteria are provided
8. Participation rate is >75%
9. METC approval and/or informed consent was given
Study design:
10. A power analysis is provided to account for the number needed to include
11. The collection of data is prospective
12. The design is longitudinal and includes more than one measurement moment
13. Multivariate analysis is done
14. The follow-up period is at least 2 years
15. The loss to follow-up is <20%
16. A comparison of participants and non-participants is done
17. A comparison of dropouts and non-dropouts is done
18. In case of a subgroup, the characteristics of the subgroup are clearly described
Results:
19. The results are compared between 2 groups or more (e.g. healthy population, groups 

with different intervention therapy, groups with different type of anorectal malformation) 
and / or results are compared with at least two time points (e.g. longitudinal)

20. Psychometrically sound questionnaires are used to measure QoL and / or functional 
outcomes

Results

Methodological Quality

The reviewers disagreed on the methodological scoring in 4 articles (13.3%). Scoring dif-
ference was 1 point in all 4 articles. These disagreements were solved through discussion 
in a consensus meeting with all authors. The quality scores ranged from 2 points to 13 
points. Mean quality score was 6.8 points. Twenty-six studies were of “low quality” and 
4 of “moderate quality”. None of the studies were of “high quality” according to the 
methodological assessment.
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Study characteristics

The main findings of the 30 rated articles are summarized in Table 2. All articles were 
cohort studies. The cohort size ranged between 20 and 341 patients. Twelve studies 
had a sample size of 50 or less21-32, 8 studies between 50-10033-40, 3 studies between 
100-20041-43, and 7 studies had a sample size over 200.44-50

Four of these studies had a longitudinal design and more than one measure mo-
ment.26;32;47;48 Six articles used validated QoL questionnaires (20%).36;46-50

A total of 49 different questionnaires were used in the 30 articles. Twenty-six question-
naires had never been validated in a published validation study. Eight studies (26.7%) 
used only validated questionnaires.21;22;41;45-49 Only non-validated questionnaires were 
used in 36.7% of the studies (N=11)24-27;30;32;34;37-40, and in the other 36.6% both validated 
and non-validated questionnaires were used (N=11).23;28;29;31;33;35;36;42-44;50 An average of 
3.2 questionnaires per study was used, with a range of 1 to 7.
The original anomaly was described in 93.3% of the studies, and surgical treatment was 
described in 43.3%. Five studies gave a definition of QoL in the introduction of their 
article.45-49

Findings of the studies

Of the 7 largest studies in this review, 5 studies used validated QoL questionnaires. Hart-
man et al. concluded that psychosocial functioning had the most important effect on QoL, 
while fecal incontinence and constipation had almost no effect.46 They also concluded 
that health care providers should be alert to children and adolescents who were female, 
with a severe form of disease, or had additional congenital disease, since they reported 
low levels of perceived self-competence and global disease-specific functioning.49 Chil-
dren and adolescents did better with increasing age, both on disease-specific functioning 
and QoL.48 Poley et al found that patients aged 1-4 years old showed a significantly lower 
health related QoL compared with their healthy peers. This difference was not seen in 
other age groups.50

Nine studies were interested in the QoL in adults with an anorectal malformation. In 
three studies QoL was affected by fecal incontinence30;38;39, while two other studies did 
not establish a correlation.25;46 Female adults, older patients and patients with other 
congenital disease or with a stoma reported lower QoL.47

There is no consensus when comparing children and adults, one study stated that QoL 
decreased over time whereas the other study groups stated that adults showed better 
health related QoL compared with children. Self-efficacy is correlated to body image and 
sexual functioning in adults.44;45;50

The remaining 21 articles considered either children and/or adolescents. Fourteen of 
these articles compared the level of QoL, psychosocial problems and depression to the 
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level of fecal continence. QoL, psychosocial functioning and depression were influenced 
by fecal incontinence, soiling or constipation in 64.3% (n=9) of the articles. However, none 
of these studies used a validated QoL questionnaire.22-24;26;32-34;37;40 The other 5 articles 
stated that there was no relation, of which 2 used validated QoL questionnaires.29;36;42;43;49

Nineteen studies correlated fecal continence to QoL. Twelve studies did find a correlation 
whereas 7 studies established no correlation.25;29;36;42;43;46;49 Three of these 7 studies used 
validated QoL questionnaires.36;46;49 All 12 studies, which did establish a correlation, used 
non-validated QoL questionnaires.22-24;26;30;32-34;37-40

Discussion

QoL is an entity that is dependent on many changing factors in a person’s life and en-
vironment and hence research on QoL is challenging. Definition of QoL is essential and 
without a clear definition of what is investigated, interpretation of the conclusions is 
almost impossible.
In this qualitative analysis only 16.7% of the included studies provided a definition of QoL. 
However, in order to deduct whether the used questionnaires assess QoL, as intended 
by the authors, and thus test the hypothesis of the study precise definition is necessary.
The construct of the questionnaires used has a profound influence on the outcome of 
the study. Van der Steeg et al. showed that a questionnaire assessing satisfaction with 
function (WHOQOL-100) reveals different areas of concern compared with a question-
naire that merely inquires about function in the different domains (SF-36). The first re-
flects the (dis)satisfaction of a patient and this does not necessarily mirror the functional 
limitations.51

In this review only 6 authors used validated QoL questionnaires. Most other “QoL 
questionnaires” used concern functional outcome after surgical correction of anorectal 
malformations, or measure psychosocial aspects and do not contain questions about 
satisfaction. So, the authors say that they have investigated QoL, but at best they have 
assessed health related QoL.
Almost all studies, with the exception of 4, measured QoL on one moment in time. QoL, 
however, when looking at its definition, is not a static concept. It may fluctuate due to 
certain life events such as changing schools and changes in functioning. In addition cop-
ing strategies change during life and this also influences QoL.52 So in order to assess the 
development of QoL it is essential to assess a patient at different times in life. Some 
studies compared different age-groups with each other. Defining QoL as a longitudinal 
changing concept, which is different for each person, it is technically not correct to 
compare different age-groups with each other in order to come to conclusions about the 
development of QoL.
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During the last decades the operation techniques have changed. Twelve of the 30 articles 
mention the operation technique, but the remaining 60% do not. Clearly, different opera-
tive techniques might influence outcome in later life. For instance De Vos et al. compared 
laparoscopic-assisted ano-rectoplasty (LAARP) with the gold standard posterior sagittal 
ano-rectoplasty (PSARP). They concluded that both techniques can successfully treat 
patients with an anorectal malformation but that they both have their own specific as-
sociated problems.53 These associated problems and functional outcome can influence 
health status and (health related) QoL.

In the conclusion of all included articles it is stated that longitudinal research on QoL is 
essential in order to define the problems in life after treatment of an anorectal malfor-
mation. If we have identified the problems and the moments in life in which they occur 
we can use this to intensify the follow-up of this patient group.
Therefore, we plan to start a multicentre, longitudinal and prospective study in the 
Netherlands using validated questionnaires on the QoL in children with an anorectal 
malformation.
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Table 2: Study characteristics
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Aasland21 
(1999)

20 ARM + / - No Validated No - Self-esteem comparable with 
normal population
- Global self-worth associated to 
social acceptance and physical 
appearance

Amae33 
(2008)

66 ARM + / - No Both No - Adolescents: bowel 
dysfunction influences 
psychology the most
- Primary school children: 
psychology of mother influences 
psychology the most

Diseth22 
(1996)

33 ARM + / + No Validated No QoL correlates negative with:
- anal dilatation
- resting pressure
- fecal and flatus continence

Diseth23 
(1998)

36 ARM 
and 
HD

+ / + No Both No Psychosocial outcome is 
associated with:
- continence dysfunction
- family/parental functioning

Ditesheim34 
(1987)

61 ARM + / + No Not validated No Early surgical intervention:
- improved fecal continence
- improvement in self-esteem 
and Qol

Funakosi35 
(2005)

50 ARM 
and 
HD

+ / - No Both No - Frequency of depression and 
anxiety among children and 
their mothers was associated 
with age of the child

Goyal36 
(2006)

62 ARM - - / 
+

Yes Not validated No - Functional outcome is worse 
with increasing severity of ARM
- No difference in QoL between 
patients and controls
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Table 2: Study characteristics (continued)
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Grano44 
(2008)

237 ARM - / - No Both No Parents’ and patients self-
efficacy gives:
- More parental satisfaction on 
post-operative care
- Better QoL in adults.

Grano45 
(2010)

237 ARM + / - No Validated Yes - Adult patients reported lower 
emotional functioning, worse 
body image and more physical 
symptoms compared with 
children

Hamid37 
(2007)

84 ARM + / + No Not validated No - Children with ARM have 
ongoing physical and social 
morbidity
- Need for continuous 
multidisciplinary follow-up

Hartman46 
(2004)

320 ARM 
and 
HD

+ / - Yes Validated Yes - Psychosocial functioning had 
the most important effect on 
QoL
- Fecal incontinence and 
constipation: almost no effect 
on QoL

Hartman47 
(2006)

341 ARM 
and 
HD

+ / - Yes Validated Yes - Female and older patients 
report poorer QoL over time

Hartman48 
(2007)

316 ARM 
and 
HD

+ / - Yes Validated Yes - Disease-specific functioning 
and mental QoL are better with 
increasing age
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Table 2: Study characteristics (continued)
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Hartman49 
(2008)

316 ARM 
and 
HD

+ / - Yes Validated Yes - Female children and 
adolescents with a severe 
form of disease, or additional 
congenital disease: low levels 
of perceived self-competence 
and global disease-specific 
functioning.
- QoL highly dependent on 
perceived self-competence

Hashish24 
(2010)

48 ARM + / + No Not validated No - Stooling score declined with 
increasing age
- A direct correlation between 
QoL and stooling score.

Hassink38 
(1994)

58 ARM + / - No Not validated No - Education level and 
relationships are affected by 
fecal incontinence .

Hassink41 
(1998)

109 ARM + / - No Validated No - Parents have difficulties in 
coping with implications of the 
disorder of their child
- Parents of older, male, 
incontinent children: a higher 
risk of experiencing child-
rearing problems

Iwai25

(2007)
29 ARM + / + No Not validated No - 1/3 of the patients: fecal 

soiling disturbed their 
occupational life
- 1/5 of the male reported 
sexual problems

John26

(2010)
42 ARM + / + No Not validated No - Bowel management in children 

showed a significant increase 
in QoL
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Table 2: Study characteristics (continued)
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Ludman42 
(1994)

160 ARM + / + No Both No - Incontinent children and 
adolescents not more 
emotionally disturbed than 
those with bowel control
- Good family variables 
predicted a lower prevalence of 
behavioral problems

Ludman43 
(1995)

160 ARM + / - No Both No - Children are at risk , regardless 
of the level of incontinence, for 
difficulties with psychosocial 
adjustment.

Nisell27 
(2008)

25 ARM + / - No Not validated No Children and their mothers 
have a different response on 
questions about:
- feelings of anger
- feelings of sadness
- feelings of happiness

Nisell28 
(2009)

25 ARM + / - No Both No - Psychosocial issues are 
challenging for children with 
ARM

Ojmyr29 
(2006)

25 ARM + / + No Both No - Children: no psychosocial 
impairment despite functional 
problems

Poley50 
(2004)

286 ARM - - / 
-

Yes Both No - Patients aged 1-4 yr: significant 
lower health related QoL 
compared with controls
- Higher age groups: no 
difference

Rintala39 
(1992)

83 ARM + / + No Not validated No Low ARM:
- Social disability relating to anal 
function in 39% of patients
- 13% had sexual problems
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Table 2: Study characteristics (continued)
Au

th
or

 (y
ea

r)

St
ud

y 
si

ze

AR
M

 o
r A

RM
 a

nd
 H

D

In
iti

al
 a

no
m

al
y 

/ 
su

rg
ic

al
 

tr
ea

tm
en

t

Va
lid

at
ed

 Q
oL

 
qu

es
tio

nn
ai

re

O
th

er
 q

ue
sti

on
na

ire
s 

va
lid

at
ed

, n
ot

 v
al

id
at

ed
 

or
 b

ot
h

De
fin

iti
on

 Q
oL

 g
iv

en

O
ut

co
m

e

Rintala30 
(1994)

33 ARM + / + No Not validated No High or intermediate ARM:
- Social disability relating to anal 
function in 85% of patients
- 30% had sexual problems

Tarnowski31 
(1991)

34 ARM + / - No Both No - Children not at risk for learning 
problems
- Children at risk for behavioral 
maladjustment

Yuzuo40

(2000)
71 ARM + / - No Not validated No - QoL is depressed in children 

with poor fecal continence.

Zhengwei32 
(2005)

31 ARM + / + No Not validated No - Individual biofeedback training 
: improvement clinical outcome 
and QoL on short-term and 
long-term follow-up

ARM = Anorectal malformation; HD = Hirschsprung disease
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Abstract

Aim

The aim of this study was to investigate the difference in anxiety and QoL between moth-
ers and fathers of children with an anorectal malformation or Hirschsprung disease. In 
addition, anxiety of parents of newborns was compared with parents of children in the 
age-group of 10 to 13 years.

Methods

Parents of 44 patients with an anorectal malformation or Hirschsprung disease com-
pleted the World Health Organisation Quality of Life (WHOQOL)-BREF (26 items) and 
the Spielberger State-Trait Anxiety Inventory (STAI-trait 10 items, STAI-state 6 items). 
They were divided into two groups according to their children’s age (0-4 years and 10-13 
years).

Results

Overall mothers scored significantly worse than fathers on state anxiety (p = 0.005). Trait 
anxiety was not significantly different between mothers and fathers. The psychological 
domain of the WHOQOL-BREF was significantly different between parents (p = 0.016), 
with mothers scoring worse. Dividing the group in newborns and school going children, 
mothers of newborns showed significantly more state anxiety compared with fathers 
of newborns (p = 0.016). In the group of older children, both anxiety and QoL were not 
significantly different between fathers and mothers.
Comparing mothers of newborns with mothers of older children, the first group scored 
higher on state anxiety, but this difference was not significant (p = 0.138 ; 95% CI – 0.535 
– 3.717).

Conclusions

Mothers of newborns have a higher level of anxiety than fathers of newborns with 
an anorectal malformation or Hirschsprung disease. When children with an anorectal 
malformation or Hirschsprung disease become older this difference in anxiety between 
parents is not significant anymore. This may be explained by coping strategies.
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Introduction

Anorectal malformations and Hirschsprung disease are relatively common congenital 
anomalies in pediatric surgery. The incidence of anorectal malformations reported 
worldwide is between 1 in 1000 and 1 in 5000 live births.1 The incidence of Hirschsprung 
disease is approximately 1 in 5000 to 1 in 10000 live births.2 This leads to a total of 
approximately 80 children born in the Netherlands each year with either an anorectal 
malformation or Hirschsprung disease.

In 2005, an international classification system for anorectal malformations was reached 
by consensus. This classification system does not focus on anatomical or embryologi-
cal features. It divides anorectal malformations in “major clinical groups” and “rare / 
regional variants”. This system is based on frequency of occurrence and allows manage-
ment outcomes to be measured.1

In Hirschsprung disease a colonic segment lacks intrinsic nerves (ganglion cells). The af-
fected segments lead to mechanical obstruction and severe constipation.
The surgical treatment of anorectal malformations and Hirschsprung disease is well 
defined and described. After surgery, often seen problems are constipation, soiling and 
fecal incontinence.
These problems can influence QoL of children and their families. Anorectal malforma-
tions and Hirschsprung disease can thus be of influence on the entire social system of 
the child.
Hartman et al. have described that patients with an anorectal malformation or 
Hirschsprung disease believe that they are psychosocially impaired compared with their 
healthy peers, and they have less positive emotions. During the second measurement 
after 3 years the “good” patients showed an improvement in health-related functioning, 
while the “bad” patients scored even worse.3-6

Having your newborn child diagnosed with an anorectal malformation or Hirschsprung 
disease can cause fears, stress and worrying for parents. Anxiety of parents with a child 
diagnosed with an anorectal malformation or Hirschsprung disease has only been inves-
tigated by Funakosi et al. He investigated the psychological status of Japanese children 
and their mothers, using the Spielberger State-Trait Anxiety Inventory (STAI) and the Zung 
Self-rating Depression Scale (SDS). The mothers of preschool children showed higher 
levels of anxiety and depression than mothers of school-aged children.7

We believe that higher levels on anxiety of parents can be of influence on the child. 
This has not been investigated for children suffering from an anorectal malformation 
or Hirschsprung disease, but has been studied in children with functional constipation. 
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Especially the influence of parent-child interaction on the clinical problems has been 
studied in children with functional constipation.
A study performed in the Netherlands by van Dijk et al. showed that children of parents 
with high self-pity scores and high scores on overprotection have more fecal inconti-
nence than parents with low self-pity scores. They conclude that parenting issues should 
be incorporated in the treatment of children with constipation.8

Amendola et al. feel that early psychological intervention in parent-child interaction 
is of great importance in the treatment of functional constipation. After 3 months of 
combined treatment (psychological intervention and medical treatment) 88% of their 
patients had regular bowel movements.9

It is important to investigate the parent-child interaction in children with an anorectal 
malformation or Hirschsprung disease. But first we need to know whether the parents of 
these children in The Netherlands suffer from anxiety and an impaired QoL.

We started a prospective longitudinal multicentre study in the Netherlands called the 
KLANKbord-study. This study investigates QoL of both children born with an anorectal 
malformation or Hirschsprung disease and their parents.
QoL is a multidimensional concept. In literature, many different definitions can be found. 
The World Health Organization Quality of Life (WHOQOL) Group has defined QoL as “an 
individual’s perception of his/her position in life in the context of the culture and value 
systems in which he/she lives and in relation to his/her goals, expectations, standards, 
and concerns”.10

In other words, QoL is one’s evaluation of his/her functioning in a wide range of areas. 
Thus, QoL is subjective and refers to satisfaction. Since QoL refers to (dis)satisfaction 
with functioning, it can vary over time depending on life-events or because of coping 
strategies.
While parenting a child with a chronic disease, such as an anorectal malformation or 
Hirschsprung disease, coping strategies may lead to changes in QoL. Worrying about 
diagnosis, surgery and other aspects of the treatment of your child will change in time.
Because of the possibilities of coping strategies we also included parents of older children 
in our study. These are parents of children in the age-group of 10 to 13 years.

The hypothesis of this study is that parents of children with an anorectal malformation 
or Hirschsprung disease will experience stress and fears (anxiety). Also, we assume that 
anxiety levels will be different between mothers and fathers because of a difference in 
worrying about their child. This stress and these fears can lead to a decreased QoL of 
parents. According to the definition of QoL, it refers to (dis)satisfaction and can vary over 
time. We assume that fear of parents will decline in time, which may have an influence 
on their QoL.
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The aim of this study was to investigate the difference in anxiety and QoL between moth-
ers and fathers of children with an anorectal malformation or Hirschsprung disease. In 
addition, we wanted to investigate the difference in anxiety between parents of new-
borns compared with parents of children in the age group 10 to 13 years old.

Patients and Methods

Patient population

Since January 2012, we started including all patients and their parents born with an 
anorectal malformation or Hirschsprung disease in two of the participating hospitals in 
Netherlands. Since September 2012 we also started including patients and their parents 
in two other participating hospitals. The only exclusion criterion is the inability to speak 
Dutch or English.
All parents of patients born between January 1st 1999 and December 31st 2002 with 
an anorectal malformation or Hirschsprung disease in two of the participating hospitals 
were sent questionnaires after receiving an invitation for this study. The study was ap-
proved by the medical ethical committee of all participating hospitals.

Questionnaires

Parents had to complete two questionnaires, the WHOQOL-BREF (26 items) and the 
Spielberger State-Trait Anxiety Inventory (STAI-trait 10 items, STAI-state 6 items).
The WHOQOL-BREF is a QoL assessment developed by the WHOQOL-group. This ques-
tionnaire has 26 items in 4 different domains and a general QoL facet. The domains are 
physical health, psychological health, social relationships and environment. Every domain 
comprises different facets. For instance, the physical health domain focuses on activities 
of daily living, dependence on medical substances and medical aids, energy and fatigue, 
mobility, pain and discomfort, sleep, rest and work capacity. The questions include the 
following: “To what extent do you feel that physical pain prevents you from doing what 
you need to do?” or “How would you rate your quality of life?”
The response scales are 5-point Likert scales. In general, a high score represents a good 
QoL.

The Spielberger State-Trait Anxiety Inventory (STAI) is an instrument for measuring anxiety 
in adults. The STAI was used to assess state anxiety and the personality characteristic trait 
anxiety. State anxiety is a momentary emotional condition characterized by subjective 
feelings of apprehension and tension and heightened autonomic nervous system activity. 
Trait anxiety concerns differences in individuals in the disposition to respond to stressful 
situations, such as having a child with an anorectal malformation or Hirschsprung dis-
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ease, with varying amounts of stress. The original and short versions of the STAI-Trait and 
STAI-State were used. The psychometric properties of both versions are well established 
and considered good.11-14 Examples of questions in the STAI-State and STAI-Trait are: “I 
feel calm”, “I feel safe” and “I worry too much about not important things”.
Although both questionnaires are validated for parents of children suffering from a 
disease15,16, they have never been validated specifically for parents of children with an 
anorectal malformation or Hirschsprung disease.

Statistical analysis

All continuous variables are presented as means ± standard deviation or median values 
with interquartile ranges and analysed using either the independent t-test with 95% 
confidence intervals or paired sampled t-test. We used the paired sampled t-test to 
compare mothers with fathers. The independent t-test was used to compare the parents 
of newborns with the parents of older children. Statistical significance was declared at 
the 0.05 level. All data management and statistical analyses were performed using IBM 
SPSS Statistics, version 19 (SPSS Inc., Chicago, IL, United States).

Results

In total 24 patients with an anorectal malformation or Hirschsprung disease were includ-
ed in four participating hospitals. One patient was included on own request after reading 
the outline of our study in the patient magazine for Hirschsprung disease. Two patients 
and their parents were excluded because of the inability to speak Dutch or English. Three 
parents decided not to participate with the study after receiving the questionnaires.
Between January 1st 1999 and December 31st 2002, 91 patients born with anorectal 
malformations or Hirschsprung disease were treated in 2 of the participating centres. A 
total of 39 patients were lost in follow-up, 11 patients decided not to participate after 
receiving the announcement of our study. Twenty-four parents returned the question-
naires. Seventeen parents did not return the questionnaires.
In total the parents of 44 children were included in the study, 20 parents of newborns 
(20 mothers, 20 fathers) and 24 parents of children in the age-group of 10 to 13 years 
(24 mothers, 22 fathers).

When we compared mothers and fathers of the overall group (newborns and older chil-
dren) mothers scored significantly worse on state-anxiety (p = 0.005). The trait-anxiety 
was not significantly different between mothers and fathers (p = 0.113).
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Table 1: Comparison between mothers and fathers

Value Mothers 
(mean)

Fathers 
(mean)

p-value

Overall group Trait anxiety 17,40 16,10 0.113

State anxiety 10,74 9,36 0.005

WHOQOL-Bref 
(psychological domain)

14,86 15,74 0.016

Newborns Trait anxiety 17,63 15,68 0.059

State anxiety 11,44 9,89 0.016

WHOQOL-Bref 
(psychological domain)

14,60 15,63 0.067

Older children Trait anxiety 17,19 16,48 0.578

State anxiety 10,14 8,90 0.104

WHOQOL-Bref 
(psychological domain)

15,09 15,84 0.130

On the psychological domain of the WHOQOL-BREF mothers scored worse than the 
fathers (p = 0.016).
After dividing the group in newborns and children between 10 to 13 years, we performed 
the same statistical analysis. In the newborn group the state anxiety was significantly 
different between mothers and fathers (p = 0.016). The trait anxiety showed a trend 
towards more anxiety in mothers (p = 0.059). As did the psychological domain of the 
WHOQOL-BREF (p = 0.067).
In the group of older children both anxiety and QoL were not significantly different 
between fathers and mothers (Table 1).

We also compared mothers of the newborns with mothers of the older children. And we 
did the same with the fathers. All domains of the WHOQOL-BREF, the trait anxiety and 
state anxiety were not significantly different between these groups. However, we did see 
that mothers and fathers of newborns scored worse on state-anxiety than mothers and 
fathers of older children (mothers: 11.9 vs 10.3 (p = .138 ; 95% CI -.536 – 3.717) ; fathers: 
10.3 vs 8.8 (p = .132 ; 95% CI -.470 – 3.451)).

Discussion

Our results show that mothers experience more anxiety than fathers. This difference in 
anxiety level is most profound in parents of newborns. The trait anxiety in this group is 
not significantly different. This means that the mothers do not have a more anxious char-
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acter than the fathers do. But the mothers do suffer from more anxiety during the time 
their children are diagnosed with an anorectal malformation or Hirschsprung disease. 
This anxiety is thus not a result of their character, but solely a result of having a child 
with an anorectal malformation or Hirschsprung disease. When the children are in the 
age-group 10 to 13 years old, we do not have a difference in anxiety between mothers 
and fathers anymore.
Comparing mothers of newborns to mothers of older children we see the trend that 
mothers of newborns report more state anxiety, than mothers of older children do.

Our results show that over time anxiety has become less in mothers with children with an 
anorectal malformation or Hirschsprung disease. This can be a result of coping strategies. 
We know from literature that coping strategies will reduce anxiety in patients and in their 
care-givers over time.17,18 A recent article about anxiety and depression in parents of sick 
neonates revealed that mothers suffer from more anxiety and depression than fathers 
do.19

We hope to determine with our longitudinal study the moment that mothers do not 
suffer from more anxiety than fathers do anymore. When we define this moment, psy-
chosocial intervention programs for mothers can be of help in managing the situation 
with a child with an anorectal malformation or Hirschsprung disease.

A Cochrane review by Barlow et al. has revealed that parenting programs can make a sig-
nificant contribution to the short-term psychosocial health of mothers. We have limited 
data on long-term follow-up, and the data that are available suggest that these results 
may not maintain over time.20

Looking at our data, it is suggested that anxiety and QoL will improve over time. This 
may be because of coping strategies. This also suggests that psychosocial health of 
mothers can be improved in mothers of newborns with an anorectal malformation or 
Hirschsprung disease with parenting programs, and that over time coping will help these 
mothers with reducing anxiety and improving QoL.
Limited data are available for fathers, but these also show significant short-term improve-
ment of paternal stress.21

A shortcoming of this study is that the patient groups are still small. Because of these 
small groups comparing the data with each other or to the norm values of the normal 
population is difficult. We hope that in the future we can perform these analysis again 
when we have included more patients and their parents. Also, it has not been possible 
yet to follow the parents of the newborns in time to see if their anxiety levels will decline.
The data in this study are derived from a postal questionnaire. A disadvantage of postal 
questionnaires is that more people are lost to follow-up in comparison to face-to-face 
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interviews.22 It is also known, that postal questionnaires are more prone to confusion and 
misunderstandings. On contrary, in face-to-face interviews, an interviewer may influence 
the answers. This might particularly be the case when satisfaction, a very subjective feel-
ing, is measured. In order to prevent this, questionnaires used for measuring QoL must 
be self-administered .23

The aim of this study was to investigate the difference in anxiety and QoL between moth-
ers and fathers of children diagnosed with an anorectal malformation or Hirschsprung 
disease, together with the difference between parents of newborns and older children.

Conclusion

In conclusion mothers do suffer from more anxiety and a lower psychological QoL than 
fathers. Data also suggest that mothers and fathers of newborns suffer from more anxi-
ety than parents of older children do.
Anxiety and a decreased psychosocial QoL are an important factor during the first period 
after birth and during the first treatment of anorectal malformations and Hirschsprung 
disease. Because of the results of this study we expect that coping strategies will help in 
reducing this anxiety, but further research is important. In our longitudinal, prospective, 
multicentre centre study (KLANKbord-study) we will follow mothers, fathers and children 
from birth till 18 years of age. These data will provide us hopefully with answers about 
anxiety and QoL in patients and parents over time.
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Abstract

Introduction

In 2012, we started the KLANKbord-study. A QoL study that follows patients with an 
anorectal malformation or Hirschsprung disease and their parents from diagnosis till 
the age of 18 years. We hypothesized that the diagnosis of an anorectal malformation 
or Hirschsprung disease initially has a negative influence on QoL and anxiety levels of 
parents, but that this influence will diminish over time. The aim of this study is to see 
whether QoL and anxiety levels of parents change within the first year after the diagnosis.

Methods

Parents of all children born with an anorectal malformation or Hirschsprung disease, 
were eligible for this study. Within 3 months after the diagnosis, parents received a set 
of validated QoL questionnaires (measurement 1). Measurement 2 was 12 months after 
the first questionnaire.

Main Results

During measurement 1 mothers (n=20) scored significantly higher on the social (p 
value: 0.01; 95% CI 0,3946 – 3,1528) and environmental domain (p value: 0.01; 95% CI 
0,4449 – 2,2851) of the World Health Organisation Quality of Life-BREF (WHOQOL-BREF) 
compared with the known reference values. Fathers (n=19) scored significantly higher on 
the physical (p value: 0,01; 95% CI 0,2964 – 1,8072), psychological (p value: 0.001; 95% 
CI 0,7697 – 2,4757), and environmental domain (p value: 0.003; 95% CI 0,5586 – 2,4214) 
than the reference values. Comparison of all domains of the WHOQOL-BREF for mothers 
and fathers between measurements did not show a significant difference.
Anxiety levels of mothers were lower during measurement 2 compared with measure-
ment 1. Anxiety levels of fathers were higher during measurement 2 compared with 
measurement 1. These differences are not significant. Anxiety levels of mothers were 
significantly higher than anxiety levels of fathers during measurement 1 (p value: 0.002; 
95% CI 0,808 – 2,956). During measurement 2 this difference in anxiety of mothers 
versus fathers did not exist (p value: 0.373 ; 95% CI -1,157 – 2,922).

Conclusion

A negative influence on the QoL of parents having a child with an anorectal malforma-
tion or Hirschsprung disease, compared with the reference population, was not seen in 
this population. QoL did not change significantly during the first year for both fathers 
and mothers. Anxiety levels of mothers did decline during this first year. The number of 
parents included in this study is still small, which might influence our results. Therefore, 
we will continue the KLANKbord-study indefinitely.
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Introduction

In the Netherlands, approximately 80 children are born each year with either an anorectal 
malformation or Hirschsprung disease. Both diseases are relatively common congenital 
anomalies in pediatric surgery.1,2 These anomalies are mostly treated within the first 
months after the birth of the child. The medical treatment often consists surgery. Par-
ents sometimes have to perform interventions before and/or after their child’s surgery, 
for example, rectal washouts multiple times a day or anal dilation. The diagnosis, the 
surgery, as well as the interventions that have to be performed in a daily routine can be 
of influence on the parents. The mental health status of parents can be influenced when 
they are confronted with a medical condition of their child.3

We postulate that both the anxiety and the QoL of parents of a child diagnosed with an 
anorectal malformation or Hirschsprung disease can be impaired.

In recent literature QoL of parents, of a child diagnosed with an anorectal malformation 
or Hirschsprung disease has never been investigated. One study amongst parents of 
children with anorectal malformations showed that parents do have difficulties in coping 
with the implications of the disorder and express a need for support.4 Anxiety of parents 
has been investigated by Funakosi et al. They describe that the anxiety of the mothers 
corresponds with the age of the child. Anxiety is more experienced when the child is 
younger.5

QoL is a multidimensional concept. In literature many different definitions can be found. 
The World Health Organization Quality of Life Group has defined QoL as “an individual’s 
perception of his/her position in life in the context of the culture and value systems in 
which he/she lives and in relation to his/her goals, expectations, standards, and con-
cerns”.6

In other words, QoL is one’s evaluation of his/her functioning in a wide range of areas. 
Thus, QoL is subjective and refers to satisfaction. Since QoL refers to (dis)satisfaction with 
functioning it can vary over time depending on life events or due to coping strategies.
While parenting a child with a chronic disease, such as an anorectal malformation or 
Hirschsprung disease, coping strategies may lead to changes in QoL. Worrying about 
diagnosis, surgery and other aspects of the treatment of your child will change over time.

This is why we started a prospective longitudinal multicentre study in the Netherlands: 
the KLANKbord-study (a Dutch acronym for QoL analysis of children diagnosed with an 
anorectal malformation or Hirschsprung disease and their parents). This study investi-
gates QoL of children born with an anorectal malformation or Hirschsprung disease and 
their parents.
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This study is the first analysis of the anxiety and QoL of parents of patients with an ano-
rectal malformation or Hirschsprung disease. Our hypothesis is that both anxiety and 
QoL change during the first year after the diagnosis.

Material and Methods

Patients

Parents of all children, born in one of the three participating pediatric surgical centres, 
with an anorectal malformation or Hirschsprung disease, were eligible for this study. 
One centre started inclusion in January 2012, one started in July 2012 and one started 
in November 2012. Within 3 months, after the diagnosis anorectal malformation or 
Hirschsprung disease was confirmed, parents were asked to participate in the study 
and received a set of validated QoL questionnaires. After one year, measurement 2 took 
place. In this study we intended to investigate whether the diagnosis had an effect on 
the anxiety and QoL reported by parents briefly after the diagnosis and after one year.

Exclusion criteria were the inability to speak the Dutch or English language, and not (yet) 
completing a follow-up questionnaire one year after the first questionnaire. The study 
was approved by the institutional ethics review board of all the hospitals.

Questionnaires

Parents completed 2 questionnaires, the WHOQOL-BREF (26 items) and the Spielberger 
State-Trait Anxiety Inventory (STAI-trait 10 items, STAI-state 6 items). These question-
naires are validated for the normal population and for parents of children with a chronic 
disease. However they are not specifically validated yet for parents of children with an 
anorectal malformation or Hirschsprung disease.7,8

The WHOQOL-BREF is a QoL assessment developed by the WHOQOL group. This ques-
tionnaire has 26 items in four different domains and a general QoL facet. The domains 
are physical health, psychological health, social relationships, and environment. Every 
domain focuses on different facets of life. For instance, the physical health domain fo-
cuses on activities in daily life, pain, energy, sleep, mobility, medication, and work. The 
response scales are 5-point Likert scales. In general, a higher score represents a good 
QoL.9

The Spielberger State-Trait Anxiety Inventory (STAI) is an instrument for measuring 
anxiety in adults. The STAI was used to assess state anxiety and the personality char-
acteristic trait anxiety. State anxiety is a momentary emotional condition characterized 
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by subjective feelings of apprehension and tension, and heightened autonomic nervous 
system activity. Trait anxiety concerns differences in individuals in the disposition to 
respond to stressful situations, such as having a child with an anorectal malformation or 
Hirschsprung disease, with varying amounts of stress. The trait anxiety is only measured 
once per person. The original and short versions of the STAI-trait and STAI-state were 
used. The psychometric properties of both versions are well established and considered 
good.10-13

Statistical analysis

All continuous variables are presented as means ± standard deviation or median values 
with interquartile ranges, and analyzed using either the independent t-test with 95% 
confidence intervals or paired sampled t-test. We used the paired sampled t-test to 
compare the different domains of the WHOQOL-BREF of the parents with each other 
and over the course of time, and to compare the state and trait anxiety. The one sample 
t-test was used to compare the domains of the WHOQOL-BREF with reference values. 
Statistical significance was declared at the 0.05 level. All data management and statistical 
analyses were performed using IBM SPSS Statistics, version 19 (SPSS Inc., Chicago, Illinois, 
United States).

Results

From January 2012 to December 2014, 68 patients were eligible for the study. Parents 
of 7 children were excluded because of the inability to speak Dutch or English. Twenty 
parents decided not to participate in the study after receiving the questionnaires. Thus, 
in total 41 parents were included in our study. Out of which 21 had not (yet) completed 
the questionnaire at one year follow-up. This means that 20 parents were included in 
this first analysis.
First we compared the four different domains of the WHOQOL-BREF (physical, psycho-
logical, social and environmental) with the reference values of the general population.
Mothers scored significantly higher on the social (p value: .014 ; 95% CI 0,3946 – 3,1528) 
and environmental domain (p value: .006 ; 95% CI 0,4449 – 2,2851) during measurement 
1.
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Table 1: WHOQOL-BREF mothers

Domain 
WHOQOL-BREF

Ref. 
value

Mothers 
mm 1

p-value 
(vs ref.)

Mothers 
mm 2

p-value 
(vs ref.)

p-value
(mm 1 vs mm 2)

Physical 15.87 15.60 0.685a 17.34 0.172a 0.106a

Psychological 14.38 15.37 0.055a 15.63 0.023 0.479a

Social 15.03 16.80 0.014 16.07 0.131a 0.134a

Environment 15.76 17.13 0.006 16.73 0.024 0.261a

Overall 8.70 8.80 0.681a

Abbreviations: mm, measurement; ref, reference; WHOQOL-BREF, World Health Organisation Quality of Life-BREF
a The values are non-significant

During measurement 2 the mothers scored higher on the psychological (p value: .023 ; 
95% CI 0,1969 – 2,3152) and the environmental domain (p value .024 ; 95% CI 0,1386 – 
1,7914) compared with the reference values (Table 1).

Table 2: WHOQOL-BREF fathers

Domain  
WHOQOL-BREF

Ref. 
value

Fathers 
mm 1

p-value 
(vs ref.)

Fathers 
mm 2

p-value 
(vs ref.)

p-value
(mm 1 vs mm 2)

Physical 15.87 16.91 0.009 16.33 0.497a 0.363a

Psychological 14.38 16.00 0.001 16.28 0.002 0.583a

Social 15.03 15.67 0.289a 15.16 0.835a 0.298a

Environment 15.76 17.25 0.003 17.05 0.015 0.532a

Overall 8.68 10.58 0.368a

Abbreviations: mm, measurement; ref, reference; WHOQOL-BREF, World Health Organisation Quality of Life-BREF
a The values are non-significant

Fathers scored significantly higher on the physical (p value: .009 ; 95% CI 0,2964 – 1,8072), 
psychological (p value: .001 ; 95% CI 0,7697 – 2,4757) and environmental domain (p 
value: .003 ; 95% CI 0,5586 – 2,4214) than reference values during measurement 1. Dur-
ing measurement 2 the physical domain was not significant anymore (Table 2).
When we compare measurement 1 with measurement 2 for mothers, they score lower 
on the social and environmental domain and higher on the physical, psychological and 
overall domain after one year (measurement 2). Fathers scored higher on the psychologi-
cal and overall domain during measurement 2. These differences between the measure-
ments were not significant for both fathers and mothers.
We also performed an analysis to measure QoL between fathers and mothers during the 
first measurement and after 1 year. Results can be found in table 3. Mothers scored lower 
than fathers on the physical domain, and higher on the social domain.
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Trait anxiety of mothers was significantly higher than trait anxiety of fathers (p value: 
.012 ; 95% CI 0,606 – 4,283). State anxiety of mothers was lower during measurement 
2 compared with measurement 1 (10,60 vs 10,95). Anxiety levels of fathers were higher 
during measurement 2 compared to measurement 1 (9,76 vs 9,06). Anxiety of mothers 
was significantly higher than anxiety levels of fathers during measurement 1 (p value: 
0.002 ; 95% CI 0,808 – 2,956). During measurement 2 this difference in anxiety of moth-
ers versus fathers did not exist (p value: 0.373 ; 95% CI -1,157 – 2,922) (Table 4).

Table 3: WHOQOL-BREF mothers versus fathers

Domain WHOQOL-BREF Mothers (n=20) Fathers (n=20) p-value

Physical (mm 1) 15.60 16.91 0.021

Psychological (mm1) 15.37 16.00 0.187a

Social (mm1) 16.80 15.67 0.009

Environment (mm1) 17.13 17.25 0.733a

Overall (mm1) 8.70 8.65 0.834a

Physical (mm2) 17.20 16.33 0.501a

Psychological (mm2) 15.54 16.28 0.237a

Social (mm2) 15.86 15.16 0.205a

Environment (mm2) 16.71 17.05 0.385a

Overall (mm2) 8.84 10.58 0.418a

Abbreviations: mm, measurement; ref, reference; WHOQOL-BREF, World Health Organisation Quality of Life-BREF
a The values are non-significant

Table 4: Anxiety measured with STAI-trait and STAI-state

Mothers Fathers p-value

STAI-Trait 16.39 13.94 0.012

STAI-State (mm1) 10.95 9.06 0.002

STAI-State (mm2) 10.60 9.76 0.373a

Measurement 1 Measurement 2

Mothers 10.95 10.60 0.706a

Fathers 9.06 9.76 0.330a

Abbreviations: mm, measurement; ref, reference; WHOQOL-BREF, World Health Organisation Quality of Life-BREF
a The values are non-significant
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Discussion

This study shows that the QoL of parents of children with an anorectal malformation or 
Hirschsprung disease is not negatively influenced by this diagnosis during the first year of 
the child’s life. We do see that mothers are more anxious than fathers in the first months 
after the diagnosis was made, but this difference cannot be measured anymore after a 
year.

The social and the environmental domain of mothers are even better than those of our 
reference population during measurement 1. This could be the result of the attention 
that parents, and especially mothers, receive from their friends and family after birth. 
Friends and family are a big support when receiving bad news, or when being diagnosed 
with a disease. This opinion is supported by the fact that the social domain is no longer 
significantly better compared to the reference population during measurement 2. Fa-
thers scored significantly higher on all domains except the social domain shortly after the 
birth of their child, compared to the reference population. The reference values available 
for the WHOQOL-BREF are from a mixed population of men and women, which might be 
of influence on our results.
When comparing parents with each other we see that mothers are significantly less satis-
fied about their physical functioning than fathers are during measurement 1. This may be 
a result of giving birth and the lack of sleep during these first months. Mothers are more 
positive about their social life than fathers are. After a year fathers and mothers do not 
score different anymore on any of the domains of our QoL questionnaire. Some trends 
are seen in our results, but the study population is too small to draw firm conclusions.

The trait anxiety of mothers is higher than fathers, meaning that mothers have a more 
anxious character than their partners. State anxiety, that is the momentary emotional 
condition, also differs between fathers and mothers during measurement 1. We do not 
see this difference anymore after 1 year. If the state anxiety was influenced by the trait 
anxiety, we would not expect the state anxiety levels for fathers and mothers to be the 
same after a year. Instead the difference would sustain over time. This means that the 
diagnosis anorectal malformation or Hirschsprung disease does have an influence on 
state anxiety of parents.

In an earlier cohort study of our study group, parents of newborns compared to parents 
of older children (10-13 years), we have noticed that mothers of newborns diagnosed 
with an anorectal malformation or Hirschsprung disease scored significantly worse on 
state anxiety than fathers did. This difference in anxiety was no longer present in the 
group of parents of older children.14 This study shows that 1 year after birth the state 
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anxiety is not different anymore between fathers and mothers. This means that parents 
were able to cope with their anxiety within a year after the diagnosis anorectal malfor-
mation or Hirschsprung disease was made. We are anxious to know whether this is the 
result of coping, or that the children function better after several months.

Studies show that parents of premature children or children with a disease have high 
levels of anxiety at time of diagnosis and birth.15,16 A study analysing parents of children 
with cancer demonstrated that mothers were the most anxious family member immedi-
ately after diagnosis.17 A year later a decrease in state anxiety was reported.18 Programs 
focussing on psychological interventions and counselling of parents showed a positive 
influence on anxiety. Subjects that underwent these psychological interventions and 
counselling were characterised by a better use of problem-focused coping strategies.15,19

A limitation of our study is that numbers of parents included are still small. Therefore we 
will continue our study and hope to have more solid data in the future. Then it may be 
possible to conclude more about the mechanisms of QoL and anxiety in the parents of 
patients with an anorectal malformation or Hirschsprung disease.

In conclusion, a significant negative influence on the QoL of parents having a child with 
an anorectal malformation or Hirschsprung disease, compared with the reference popu-
lation was not seen in this population. In addition QoL did not change significantly during 
the first year for both fathers and mothers. Anxiety levels of mothers however, were high 
immediately after diagnosis, but diminished within the first year.
It may be worthwhile to develop psychological interventions for those parents whose 
anxiety levels do not return to reference levels.
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Abstract

Objectives

Anorectal malformations and Hirschsprung disease are chronic congenital disorders, 
which can be very stressful for parents. The objective of this study was to investigate pa-
rental stress, caused by the diagnosis and the treatment of their child with an anorectal 
malformation or Hirschsprung disease, and to assess whether parental stress changes 
over time.

Design

Since 2012 we started the KLANKbord-study: a multicentre, longitudinal QoL study for 
recently diagnosed patients with an anorectal malformation or Hirschsprung disease and 
their parents.

Methods

To measure parental stress we used the Pediatric Inventory for Parents (PIP). Both the 
frequency (PIP-F) of stressful illness-related events and the difficulty (PIP-D) parents 
experience with these events were measured. Three measurements were done: 6-12 
months, 2 years and 3 years after the diagnosis.

Results

In total parents of 25 patients were eligible for this study (8 anorectal malformations and 
17 Hirschsprung disease). During measurement one the mean PIP-F score was 82.11 (SD 
23.50) and the PIP-D score was 73.71 (SD 23.88). PIP-F score for anorectal malformation 
was 92.13 (SD 25,05) and PIP-D score was 79.71 (SD 33.63). PIP-F score for Hirschsprung 
disease was 77.39 (SD 21.90) and PIP-D score was 69.06 (SD 19.53). No statistically sig-
nificant differences were found between all measurements (total group and anorectal 
malformations or Hirschsprung disease individually).

Conclusions

The PIP scores indicate that from half a year up to a year after diagnosis, parents experi-
ence levels of stress comparable to parents of patients with other chronic diseases. The 
stress level remains elevated up to three years after diagnosis. This means that interven-
tions for parental stress reduction can be considered, even years after the diagnosis.
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Introduction

Anorectal malformations and Hirschsprung disease are both congenital disorders, usually 
diagnosed soon after birth. These disorders can have an enormous influence, both on 
the child and his or her parents because of the consequences and chronic character 
these diseases have. The incidence of anorectal malformations and Hirschsprung disease 
is about 1 in 5000 live births, resulting in a total of approximately 80 children born in the 
Netherlands each year, with either an anorectal malformation or Hirschsprung disease.1

Anorectal malformations comprise a wide spectrum of anomalies of the anus and rec-
tum, and 43% to 71% of the patients also have additional congenital anomalies, often 
involving the urogenital tract.2 The malformation can be as little as an anal membrane, 
but it can also involve rectourethral, rectovesical, rectovestibular fistulae or even a cloa-
cal malformation.
In patients with Hirschsprung disease there is a variable length of aganglionic, non-
peristaltic colon. Meaning this part of the colon is unable to relax leading to severe 
constipation.3,4

Anorectal malformations are often diagnosed directly after birth, however Hirschsprung 
disease can be a difficult diagnosis to make. Patients sometimes have to undergo numer-
ous investigations or interventions before the diagnosis is definitive. This can be a stress-
ful period for the parents. Almost all of the patients with an anorectal malformation or 
Hirschsprung disease are surgically corrected shortly after the diagnosis is made, but in 
a number of patients a (temporary) ostomy needs to be created before the definitive 
surgical correction.
The operation is an essential part of the treatment but not a definite cure. It may be the 
start of a chronic course with many disease related sequelae.5 Patients with an anorectal 
malformation or Hirschsprung disease may, for instance, experience mild to severe def-
ecation disorders and other disease-specific problems throughout their entire life.6,7 And 
sometimes it is necessary for parents to perform invasive procedures with their child, 
such as anal dilatations or rectal wash outs. All of this not only affects the child’s QoL but 
also puts high pressure on the parents ability to cope with all the stress associated with 
dealing with a child with a chronic disease.8,9

In a number of other chronic diseases an elevated level of parental stress has proven 
to have a negative influence on the child’s disease.10-14 High levels of parental stress are 
associated with a delay in the recovery of a child after a traumatizing event, for example 
a cancer diagnosis.15 Early intervention focusing on the parental stress, in a family system 
approach, has had a positive influence on both parents and the child. This effect can be 
measured until late childhood. The study from Landsem et al. showed only a glimpse of 
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what could be accomplished if more was known about parental stress and its interven-
tions, which can lead to a reduction of stress.16 In patients with Hirschsprung disease 
so far no studies have been performed investigating parental stress. For patients with 
an anorectal malformation 3 studies have been done on the subject of parental stress 
related to the disease and its treatment.17-19 All these studies were based on interviews, 
leaving room for interpretation and no options for statistical analysis. To obtain a better 
understanding of parental stress related to an anorectal malformation or Hirschsprung 
disease in their offspring a multi-dimensional assessment, specific to the circumstances 
of parents of these children is needed. In addition more information about the way this 
parental stress develops and changes over time must be obtained in order to address 
the need for and consequently the development of early family focussed interventions.

The aim of this present study is to investigate the level of parental stress of parents 
caring for a young child with an anorectal malformation or Hirschsprung disease. And to 
assess whether this parental stress changes in time. Our hypothesis is that stress will be 
reduced over time, because parents learn to cope with the disease of their child.

Material and Methods

Patients

In 2012 we started the KLANKbord study in the Netherlands. This is a multicentre, lon-
gitudinal QoL study of patients with an anorectal malformation or Hirschsprung disease 
and their parents. In this particular study we included patients that were born from 2012 
until present date. Parents of the patients are approached within several weeks after the 
diagnosis is made, and invited to participate in this study. They receive a set of question-
naires every 6 months until their child reaches the age of 4 years. From the age of 4 years 
old they will receive questionnaires once a year until the age of 17. If parents do not want 
to participate, or do not have the ability to speak Dutch or English, they are not included.

Ethical approval

Since this study focuses on evaluation of health care practice, specific approval of the 
medical ethical board was waived. Informed consent was given by all parents.

Questionnaire

The Pediatric Inventory for Patents (PIP) is a questionnaire completed by parents to-
gether, starting 6 months after the diagnosis anorectal malformation or Hirschsprung 
disease was made. The PIP, designed by Streissand et al., investigates areas of anxiety 
and concern experienced by parents caring for a child, with an illness, without being 
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limited to a specific one.20 It combines disease related measures with generic measures 
so that these dimensions can be investigated in a quantitative fashion. One of the as-
sets of the PIP is that parents are asked to rate both the frequency (PIP-F) of stressful 
illness-related events and the difficulty (PIP-D) they experience with these events since 
this gives a better insight on both coping and stressors. All questions are answered for 
42 disease related events in a 5-point scaling for each subscale (1 = “not at all”, 5 = 
“extremely”). The 42 questions are divided amongst four domains: communication with 
the family/medical professional (e.g. “talking with a doctor”), emotional functioning (e.g. 
“trying not to think about my family’s difficulties”), medical care (e.g. “making decisions 
about medical care”), role function (e.g. “trying to attend to the needs of other family 
members”). For every completed form the frequency and difficulty scores are generated 
for each domain and as an overall score (maximum score 210). Higher scores indicate 
higher levels of stress. The PIP does not have a cut of score from which the label “stress” 
can be applied. Instead it is useful for comparison between different diseases or, as in this 
study, within the same patient group at different moments in time.
The PIP has been widely validated in numerous diseases such as cancer, diabetes and 
inflammatory bowel disease (IBD).12,20,21 It has been translated in multiple languages, 
including the Dutch language, which is validated and considered satisfactory.22

Measurements

This study comprises 3 measurements. Measurement 1 was 6 to 12 months after the 
diagnosis. Measurement 2 was two years after the diagnosis and measurement 3 three 
years. To observe if stress changed over time a baseline PIP score for comparison was 
necessary. That is why the main criterion to be included in this study was the availability 
of the baseline score at measurement one.

Missing data

During measurement 1, three out of 25 patients had missing data. One of them missed 
1 answer out of 84 and two missed 4 out of 84. We used the row mean to fill in for 
these missing data. During measurement 2 we only filled in the missing data (using feed 
forward) if there were 6 items or less missing. This was the case for 4 patients. A feedfor-
ward system was used, using the measurement of moment 1 as a substitute. The same 
was done for measurement 3, for which moment 2 was used as a substitute.

Demographic analysis

The analysis for differences between moment 1 and 3 was based on gender, having more 
children, child’s position compared to possible brothers/sisters, parental education level 
and family income. These factors were chosen as confounding factors, because of earlier 
studies suggesting their influence on parental stress.10
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Statistical analysis

Descriptive statistics were used to search for missing data in the three different measure-
ments. To review if the parents were equally distributed, during different measurements, 
a Chi-squared test was performed for a number of socio-demographic factors known 
to have an influence on parental stress (such as parental level of education).10 With all 
the data complete we calculated the PIP-D and PIP-F scores. We screened for a normal 
distribution by looking at the histogram of the data. A paired-T test was done on these 
scores to measure the significance of differences in scores. Also, a paired-T test was done 
on anorectal malformation and Hirschsprung disease cases separately. Level of statistical 
significance was set at p < 0.05.
Delta’s scores, the difference between one measurement and the next moment of mea-
suring, were also computed. This was done to observe whether the mean difference was 
influenced by extremely high and low PIP scores or if PIP scores were centred closely 
around the mean.
All analyses were performed with the Statistical Package for Social Sciences (SPSS version 
23).

Results

Patients characteristics

A total of 61 patients were enrolled in the KLANKbord study at the time of this analysis. 
One of the main criteria was the availability of the baseline list (6-12 months after the 
diagnosis). Thirty-four patients dropped out because of different reasons (Figure 1). Two 
patients were included in the KLANKbord study at older age. Leaving 25 patients eligible 
for this study. Anorectal malformations were diagnosed in 8 cases of which 5 males and 
3 females. Hirschsprung disease was diagnosed in 17 cases of which 12 males and 5 
females. During measurement 2, the questionnaires of 21 patients were available. Two 
patients did not yet reach the age of two, 2 patients terminated their enrolment in the 
study. During measurement 3, 11 patients were included. Nine patients did not yet reach 
the correct age and 1 failed to complete the PIP questionnaire (Figure 2).

PIP scores analysis

The histogram of the data showed a normal distribution. PIP scores are presented in 
Table 1. During measurement one the mean PIP-F score was 82.11 (SD 23.50) and the 
PIP-D score was 73.71 (SD 23.88). We also compared anorectal malformations and 
Hirschsprung disease individually. PIP-F score for anorectal malformations was 92.13 (SD 
25.05) and PIP-D score was 81.65 (SD 31.65). PIP-F score for Hirschsprung disease was 
77.39 (SD 21.90) and PIP-D score was 69.98 (SD 19.25). An independent sample T-test 
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showed no significant difference between the separate anorectal malformations and 
Hirschsprung disease PIP-F (p = 0.385) and PIP-D (p = 0.067) scores. 

Figure 1: Flow-chart case selection from the KLANKbord-study 

 

61 
patients

•14 missing baseline questionnairre

47 
patients

•20 not yet 6 months to a year after 
diagnosis 

27 
patients •2 joined KLANKbord at older age

25 
patients

• accessible for this study                                         

Figure 1: Flow-chart case selection from the KLANKbord-study

All the Chi squared analyses on demographic differences between moment 1 and 3 
scored a P > 0,1 suggesting no differences between these groups.
No statistically significant differences were found between all moments suggesting no 
change in PIP scores over the course of three years after diagnosis (Table 2). This was also 
the case when a paired T-test was performed on all moments for anorectal malforma-
tions and Hirschsprung disease individually.

 

 

 

 

 

 

Figure 2 Flow-chart for available cases at different measurements 

 

measurement 1 
(n=25)

•2 did not yet reach age of 2
•2 terminated enrolment

measurement 2 
(N=21)

•9 did not yet reach age of 3
•1 did not send questionaire back

measurement 3 
(N= 11)

Figure 2 Flow-chart for available cases at different measurements

Using the delta’s scores for PIP-D and PIP-F 6 histograms and 2 boxplots (Figure 3 and 
Figure 4) were created to observe the variance of the dataset. These histograms show 
that, for both PIP-D and PIP-F scores at all measurements, there are parents who increase 
or decline in their stress. The difference between the two however is minor; most deltas 
for every measurement were between -20 and +20. There was no trend in the deltas 
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outside this range other than that most of these scores were considered outliers in the 
boxplot. They were divided equally between above and below the range.

Table 1: Total and individual PIP scores

Mean PIP scores Measurement 1 
(N=25)

Measurement 2 
(N=21)

Measurement 3 
(N=11)

PIP-F Total (SD) 82.11 (± 23.50) 77.40 (± 23.01) 75.09 (± 15.73)

PIP-D Total (SD) 73.72 (± 23.88) 68.33 (± 20.73) 66.10 (± 29.05)

PIP-F ARM (SD) 92.13 (± 25.05) 80,00 (±15.36) 80,00 (± 19.31)

PIP-D ARM (SD) 81.65 (± 31.65) 61,33 (± 12.85) 59,00 (± 11.47)

PIP-F HD (SD) 77.39 (± 21.90) 76.29 (± 26.05) 71.00 (± 12.33)

PIP-D HD (SD) 69.98 (± 19.25) 71.13 (± 22.92) 73.20 (± 40.52)

ARM=Anorectal malformation; HD=Hirschsprung disease

Table 2: Paired T-test

Pair N T Significance (2-tailed)

F1 * F2 21 0,404 0,691

F2 * F3 11 0,122 0,906

F1 * F3 11 0,705 0,497

D1 * D2 21 0,552 0,587

D2 * D3 10 -0,574 0,580

D1 * D3 10 0,812 0,438

F = PIP-Frequency score ; D = PIP-Difficulty score ; Fx = Number for x is number of measurement

Discussion

The aim of this present study was twofold: first we wanted to present a baseline PIP-D and 
PIP-F score for parents caring for a child with an anorectal malformation or Hirschsprung 
disease in order to contribute to the growing list of known chronic disease-related PIP 
scores. Secondly, we wanted to investigate the influence of time on parental stress. By 
knowing the influence of time, it is possible to reason whether or not an intervention 
should be done and the timing thereof.

Our baseline scores for anorectal malformations and Hirschsprung disease together 
(PIP-F: 82.1 (SD 23.50), PIP-D: 73.7 (23.88)) are comparable, however slightly lower, to 
other chronic diseases such as inflammatory bowel disease (IBD) and diabetes.11,13 This 
minor difference could be caused by the age of the children at the time of the study. 
The patients with IBD had a mean age of 15,4 years when they were diagnosed and the 
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patients with diabetes a mean age of 12,9 years. Our patients were diagnosed between 
the age of one day and 3 months. During puberty, denial of the disease leads to low child 
self-care behaviour. And this has been shown to cause an increase in parental stress.11

Another possibility is that our scores are an underestimation. Out of the 25 couples in 
this study, 16 had an academic education. Also 17 out of 25 had a family income of 
+40.000 euros a year.

  

 

 

 

 

 

 

 

 

 

 

 

Delta 1F = PIP-F2 – PIP-F1 (N=20) ; Delta 2F = PIP-F3 – PIP-F2 (N=10) ; Delta 3F = PIP-F3 – PIP-F1 (N=11) 

Figure 3: Boxplot Delta scores PIP-F 

 

Figure 3: Boxplot Delta scores PIP-F
Delta 1F = PIP-F2 – PIP-F1 (N=20) ; Delta 2F = PIP-F3 – PIP-F2 (N=10) ; Delta 3F = PIP-F3 – PIP-F1 (N=11)

 

 

 

 

 

 

 

 

 

 

 

 

Delta 1D = PIP-D2 – PIP-D1 (N=21); Delta 2D = PIP-D3 – PIP-D2 (N=10); Delta 3D = PIP-D3 – PIP-D1 (N=10) 

Figure 4: Boxplot 2 Delta scores PIP-D  

 

Figure 4: Boxplot 2 Delta scores PIP-D
Delta 1D = PIP-D2 – PIP-D1 (N=21); Delta 2D = PIP-D3 – PIP-D2 (N=10); Delta 3D = PIP-D3 – PIP-D1 (N=10)
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These are high percentages compared to the general population’s level of education and 
income. High levels of academic education and income have shown to reduce parental 
stress.7,11 Another reason for a slightly lower score could be the fact that the children 
were still young and not potty trained yet. Fecal continence is not yet an issue for these 
parents. As a toddler it is completely normal to wear a diaper and not to be fully conti-
nent for feces, but when these children grow older and go to school this problem could 
cause more parental stress.

In many studies anorectal malformations and Hirschsprung disease are combined, be-
cause patients with either disease can suffer from the same functional problems during 
follow-up.23-26 However children with an anorectal malformation often have multiple 
anomalies involving the urogenital tract in addition to anomalies in the gastro-intestinal 
tract, whilst patients with Hirschsprung disease have a disease more often limited to the 
gastro-intestinal tract only. This difference in disease complexity could lead to more op-
erations and also involvement of multiple specialities. All of which could lead to elevated 
stress. This also might be the reason for the seemingly difference in parental stress of 
parents of children with an anorectal malformation compared to Hirschsprung disease, 
although not significant. It is possible that it would be a significant difference if more 
children with an anorectal malformation had been included in this study.

The second aim was to investigate the influence of time on parental stress. Our study 
suggests that there is no significant change in the level of stress up to three years after 
the diagnosis. However a non-significant decline in stress is seen, meaning that the stress 
levels possibly could be significantly lower in future follow-up.
By examining the deltas through both histograms and boxplots, we showed that our 
mean difference was not caused by extremely high and low PIP scores. This shows that 
our dataset had a small variance. Mean scores for every delta were close to zero with few 
outliers. All, but one, of the individuals with a larger than average delta observed, were 
not consistent over more than one delta score. Only patient number 18 was elevated 
both in delta2-3D and delta2-3F. This patient needed invasive procedures concerning his 
disease, which could on its own lead to elevated levels of parental stress. In this group 
we did not have enough patients in need of invasive procedures to perform a statistical 
analysis and therefore this is only speculation. More research has to be done on this 
specific group of patients. By following a broader group over a longer period of time this 
could be realised.
The other outliers could be caused by a temporarily stress elevating situation (eg. medi-
cal treatments, unpleasant results from the hospital) in the vicinity of the moment the 
parents completed the questionnaire. Over the course of time these elevations show 
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to be short-lived and all outliers deltas returned closely to mean scores in the following 
delta. This suggests no consequent elevation or declination of stress.

All stated above suggests that even if stress declines over time, the decrease may take 
years. It also shows that interventions in order to reduce parental stress, and thereby 
improving the health situation of the child diagnosed, may be useful even years after 
the diagnosis. Although stress may be constantly elevated during the first years after 
diagnosis, we have seen in another study within the same patient population that 
maternal anxiety diminishes.27 This means that although the anxiety, caused by hearing 
the diagnosis anorectal malformation or Hirschsprung disease becomes less after a year, 
it does not reduce the parental stress in years to come. Medical treatments (surgery), 
hospital visits, bowel management programs and functional problems do not stop after 
this first year. And this brings us to the conclusion that anorectal malformations and 
Hirschsprung disease are chronic diseases, which also have chronic consequences on 
parental stress. At least for the first three years.

One of the important limitations of this study is the relative small number of parents 
eligible for this analysis. Also the fact that some parents stopped completing our ques-
tionnaires is a limitation of this study. However analysing their results, we noticed that 
the same proportion of parents scored higher versus lower than the mean score, both 
on PIP-D and PIP-F. The fact that the percentage of parents of patients with an anorectal 
malformation is relatively low compared to Hirschsprung disease is another limitation.

One of the problems in using the PIP to follow-up on stress over time is that nothing is 
known about the clinical significance in the change of PIP-scores. The PIP assesses the 
sum of all stressors and that is why a beneficial but specific intervention on a specific 
domain (eg. talking to doctors) could be clinically relevant but would not lower the PIP as 
a whole. Another difficulty is that the PIP does not show why parental stress is elevated 
in the first place. This is a limitation of this specific questionnaire. Both problems could 
be solved in the future by also using the Coping Health Inventory for Parents (CHIP). 
The CHIP is an instrument, which measures parental coping patterns at three subscales: 
firstly maintaining family integration, second maintaining social support and third un-
derstanding healthcare situations. By using the CHIP in the future we could search for 
group specific coping failures (for example: lower education may lead to bad coping in 
the subscale of understanding healthcare situations). Interventions aiming to enhance 
failing coping mechanisms have shown to be effective in stress reduction in chronically ill 
children and their parents.16,28-30

Subscale specific coping interventions could be developed if scale specific failure was to 
be found in parents of children with an anorectal malformation or Hirschsprung disease. 
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This is just one of the few possibilities. More research should be done on possible inter-
ventions and their effect on parental stress.

This is the first study to use an illness-related score of parental stress to describe the 
experienced frequency and difficulty of stressful events by caregivers of anorectal mal-
formation or Hirschsprung disease patients. The PIP scores in this study indicate that 
from half a year up to a year after diagnosis, parents experience elevated levels of stress, 
which remain elevated up to three years after diagnosis. This suggests that the elevation 
of parental stress is not a temporary condition initiated by the diagnosis, but rather a 
long-term stable state. If this is the case it may increase the need for interventions aiming 
at stress reduction, and it entails that these interventions may be useful even years after 
diagnosis. More research has to be done on the origin of parental stress and effective 
interventions and longer follow-up is needed.
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Abstract

Aim

(Near) total colonic aganglionosis (nTCA) is a severe form of Hirschsprung disease as-
sociated with a high morbidity and long-term functional problems. This study assesses 
long-term functional outcome and QoL in a cohort of nTCA patients.

Methods

Medical records of all patients diagnosed between 1995 and 2015 were reviewed and 
follow-up questionnaires were sent. General QoL was assessed with the CHQ and the 
WHOQOL-100 depending on age. Disease-specific QoL was assessed with the HAQL.

Results

Of the 67 patients with nTCA, 37 had a Duhamel procedure, 15 a Rehbein operation, 12 
a TEPT, and 3 another procedure. During follow-up 3 patients died. Fourty-nine patients 
were included in follow-up, of which 23 responded (47%). 16 out of 23 patients reported 
obstructive complaints (70%), 13 patients reported complaints of soiling or fecal in-
continence, of which 10 patients both. Children and adolescents with nTCA had lower 
QoL-scores on perception of general health, physical functioning, bodily impairment, 
self-esteem, family activities and family cohesion. Patients of 18 yrs and older reported 
comparable generic QoL to their healthy peers. Patients reported low disease-specific 
QoL due to frequent complaints of diarrhea and other physical symptoms.

Conclusion

Children and adolescents with nTCA scored lower on generic QoL compared to healthy 
references, especially in the physical and social domain. We suggest the use of stan-
dardised questionnaires for long-term follow-up and prospective future research on 
functionality and QoL of this patient group.
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Introduction

Hirschsprung disease is a relatively common congenital cause of neonatal intestinal 
obstruction (incidence 1:5000).1,2 In the most common form of Hirschsprung disease, 
aganglionosis is limited to the rectosigmoid colon. Five to 12 percent of the patients are 
diagnosed with total colonic aganglionosis (TCA).2,3 TCA is associated with a higher mor-
bidity and mortality compared to Hirschsprung disease limited to the rectosigmoid.1,2,4,5 
The primary treatment of Hirschsprung disease is surgical resection of the aganglionic 
bowel and reconstruction of the intestinal tract.3 Despite improvements in morbidity and 
mortality, patients with longer segment Hirschsprung disease often experience functional 
complaints such as soiling, fecal incontinence, severe motility problems and enterocoli-
tis.2,4,6-16 A limited number of studies have described functional problems and QoL during 
long-term follow-up in patients with TCA.2,4,6-17

QoL is a multidimensional concept and in literature many different definitions can be 
found. The WHO Quality of Life Group has defined QoL as “an individual’s perception of 
his/her position in life in the context of the culture and value systems in which he/she 
lives and in relation to his/her goals, expectations, standards, and concerns”.18 In other 
words, QoL is one’s evaluation of his/her functioning in a wide range of areas. Thus, QoL 
is subjective and refers to contentment.

The aim of this study was to assess the long-term functional outcome and both generic 
and disease-specific QoL of a cohort of patients with nTCA in the Netherlands.

Methods

Patient population

All children diagnosed with nTCA in one of the 6 pediatric surgical centres in the Neth-
erlands, between January 1995 and July 2015, were included in our study. The medical 
records of these children were analysed retrospectively. We considered aganglionosis 
extending to at least the hepatic flexure as nTCA. Medical charts were reviewed to deter-
mine symptoms at time of presentation, type of operation, post-operative complications 
and functional outcome during follow-up. Aspects of functional outcome were scored, 
such as constipation, fecal incontinence or soiling, enterocolitis and the use of bowel 
management (enema’s, ante- or retrograde bowel irrigation or laxatives). Enterocolitis 
was diagnosed if there were symptoms of fever, presence of abdominal distension, 
diarrhea or severe constipation necessitating hospital admittance with (intravenous) 
antibiotics for at least 2 days.
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Methods

All patients, who met the inclusion criteria, were sent a demographic questionnaire and 
two QoL questionnaires - one assessing generic QoL and one assessing disease-specific 
QoL. Exclusion criteria for follow-up questionnaires were: age below 4 years, so being 
potty trained could be assumed, loss to follow-up due to migration to a foreign country 
or death. The CHQ-PF50, the CHQ-CF87 or the WHOQOL-100 were used to measure 
generic QoL by either patient report or parent proxy.19,20 The HAQL was used to measure 
disease-specific QoL.21

Child Health Questionnaire (CHQ)
The CHQ is a generic QoL questionnaire. It is a 50-item parent report (PF50) or 87-item 
self-report (CF87) assessing QoL in 15 domains (global health, physical functioning, role/
social limitations: emotional, behavioural and physical, bodily pain and discomfort, behav-
iour, mental health, self-esteem, health perception, changes in health, parental impact 
emotional and in time, family activities and family cohesion). The reliability and validity of 
this instrument are considered good.20,22 The CHQ-PF50 was used to assess patients aged 
4 – 7 years and the CHQ-CF87 was used for patients aged 8-17 years. The response scale 
is a 1 – 5 Likert scale. Scores were recalculated to a 0 – 100 score. Higher scores represent 
better QoL.20

World Health Organization Quality of Life Questionnaire (WHOQOL-100)
The WHOQOL-100 is a cross culturally developed generic multidimensional question-
naire containing 100-items. It assesses 24 facets (based on 4 items) in 6 domains of 
health (physical, psychological, level of independence, social relationships, environment 
and spiritual) and one general evaluative facet on general health and overall QoL. The 
reliability and validity of this instrument are considered good.20 The WHOQOL-100 was 
used to assess generic QoL in patients aged 18 years and older. The response scale is a 
4-point Likert scale. Scores on each facet and domain can range from 4 to 20. Higher 
scores represent better QoL.19,23,24

Hirschsprung Disease/Anorectal Malformation Quality of Life questionnaire (HAQL)
The HAQL is the only disease-specific QoL questionnaire for Hirschsprung disease. It 
consists of 60 items (children) or 63 items (adults) assessing domains of disease-related 
impact on QoL (laxative diet, constipating diet, diarrhea, constipation, fecal continence, 
urinary continence, social and emotional functioning, body image, physical symptoms 
and sexual functioning (from the age of 12)). The reliability and validity of this instrument 
are good.21,23 Response scale is a 1-4 Likert scale. Answers on frequency of complaints 
were recalculated to a 0-100 score. Higher scores represent better health-related QoL 
on that domain. Disease-specific QoL has not been assessed in nTCA patients before. 
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Therefore, no comparison to a reference population can be made and just the scores of 
this cohort will be presented.

Missing data

When charts existed with annual updates in outpatient records or clinical records and 
surgical-, diagnostic- and pathology- reports were present, charts were considered to be 
complete. If not mentioned, functional complaints were considered to be non-existent. 
When charts lacked information during a prolonged period of time, data on functional 
outcome were considered as missing.
When in the standardised questionnaires scores were missing, further analysis was done 
with mean scores of the rest of the cohort.

Statistical analysis

Frequency of soiling, fecal incontinence, defecation, constipation and enterocolitis were 
described and compared between different periods of follow-up using χ2 test. QoL 
scores were presented as mean scores with standard deviation (SD), when there was 
a normal distribution, and otherwise as median scores with interquartile ranges (IQR). 
Scores were compared to reference scores of healthy peers using the One Sample T-
test and compared between different periods of follow-up using the Mann Whitney U 
test. Linear regression was used to analyse relations between scores in disease-specific 
QoL and generic QoL. P value of < 0.05 was considered statistically significant. Statistical 
analysis was performed using SPSS 23 for Windows.

Ethics

Approval of the study design was obtained. Informed consent was obtained from all 
patients and/or parents that responded to the questionnaires.

Results

Chart reviews

Demographics
In our cohort there was a male predominance with 52 out of 67 patients being male 
(4:1). Twelve patients had a positive family history on Hirschsprung disease (18%). In 10 
patients a first-degree family member had Hirschsprung disease (5 parents, 5 siblings). 
In two patients a second or third-degree family member had Hirschsprung disease. An 
associated syndrome was reported in 10 patients (15%).
The aganglionotic segment extended to the hepatic flexure in 9 patients. In 23 patients 
there was a total colonic aganglionosis without ileal involvement and in 30 patients there 
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was total colonic aganglionosis with ileal involvement. In 5 pathology reports, total colon 
aganglionosis was described, but the exact length of the aganglionotic segment was not 
reported. (Table 1).

Table 1: Demographics

nTCA patients (n=67)

Gender 52 male
15 female

Survival 64

Length of follow-up (mean, SD) 10.1 (± 5.8 yrs)

Age in years
 0-3
 4-11
 12-17
 18+

12
25
21
9

Positive family history 12

Associated 
Conditions Down Syndrome

Waardenburg syndrome
Klinefelter syndrome
Haddad syndrome
Bardet Biedl Syndrome
Translocation 20-21

3
1
1
3
1
1

Aganglionic Bowel Colon till flex. hepatica
Total colon
Colon and dist. Ileum
Unknown*
Length aganglionosis (mean, SD)

9
23
30
5
50 (± 14 cm)

* In 5 patients, although pathology report described total aganglionic colon, the specific length of aganglionosis in 
the resected bowel was not described

At time of the study 3 patients had died; one patient of meningitis, one of sudden infant 
death syndrome and one of a postoperative haemorrhagic cerebrovascular accident. 
These three children had no other syndrome.

Surgical intervention
Corrective surgery was performed at a mean age of 9.5 months. Of 67 patients, 37 (55%) 
received an operation according to Duhamel, 15 (22%) a Rehbein type reconstruction, 
12 (18%) a TEPT and two other operations. One patient died before corrective surgery 
was done. Before definitive surgery, 57 (85%) patients received a deviating stoma. Ten 
patients received primary correction (4 Duhamel, 4 TEPT, 2 Rehbein)
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Four patients (1 Duhamel, 1 Rehbein, 1 TEPT and 1 subtotal colectomy without primary 
anastomosis) kept their stoma permanently despite corrective surgery due to long-term 
complications.

Functional results (charts)
Thirteen patients (19%) reported soiling at some point during clinical follow-up, of whom 
4 experienced soiling both during day and night and 9 only soiling when they were 
asleep. Three patients (5%) were incontinent for feces. One of those 3 patients also had 
complaints of soiling. In 31 patients (46%) there were temporary problems of perianal 
dermatitis, mostly due to loose and frequent stools. Seventeen patients (25%) were 
readmitted to the hospital with small bowel obstruction, of whom two twice, which were 
always treated conservatively. Sixteen patients (24%) were constipated: in 12 patients 
this required readmission for intensive wash-outs. In 17 patients (25%) there was anal 
obstruction of whom 9 were treated with dilatations and 8 with botox therapy (4 of them 
multiple times (2-7 times)). Eight patients (12%) used daily enemas. In 26 patients (39%) 
one or more episodes of enterocolitis were diagnosed.

Follow-up

Three patients died during follow-up. Four children emigrated and were lost to follow-
up. Twelve children were younger than 4 years of age. The remaining 49 patients were 
included in long-term follow-up analysis. Twenty-three of the 49 questionnaires (46,9%) 
were returned and used for follow-up analysis after a follow-up period of median 13 
years (4-26 yrs). Of these 23 patients 15 were aged 4-11 years (66%), 4 (17%) were aged 
12-17 and 4 were aged 18 years or older (17%). There were no statistical significant dif-
ferences in survival, length of follow-up, baseline characteristics and length of resected 
aganglionosis between responders and non-responders.
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Table 2: Functional problems during follow-up, assessed by HAQL

Functional problems of patients without a stoma Total n=20 (%)

Soiling 11 (55)

Fecal incontinence 12 (60)

Obstructive complaints 15 (75)

Loose stools
 >4x / day (at least one day/week)

16 (80)
13 (65)

Use of bowel management 5 (25)

Functional results (questionnaire)
Three patients had an ileostomy at the moment of answering follow-up questionnaires, 
they were aged 4, 5 and 26 years of age. They reported soft stools 1-2 times a week. 
All three reported problems of leakage of their ileostomy and one patient experienced 
problems with nursing the ileostomy on a daily base.
Of the remaining 20 patients without an ileostomy, all functional problems are reported 
in Table 2. Four patients reported a defecation frequency of less than once a week. The 
remaining 16, all reported loose stools: 3 patients with a frequency less than 4 times a 
day, 13 patients reported diarrhea (loose stools with a frequency of more than 4 times) 
at least once a week, up to 7 days a week in 7 patients.
Twelve patients reported at least one period of fecal incontinence in the last week: 6 
only experienced this at night and in 6 patients this happened at moments of increased 
abdominal pressure, coughing or sneezing (6 patients), with physical activity (5 patients) 
or with emotion such as crying or anger (4 patients).
Seven patients reported no complaints of soiling or fecal incontinence in the last week. Of 
the remaining 13 patients 10 reported both problems of soiling and fecal incontinence, 
1 only soiling no fecal incontinence and 2 only fecal incontinence no soiling. Of the 11 
patients with soiling 6 reported this only at night, whereas 5 patients only had soiling 
during the day.

In the total cohort of responding patients a substantial group experienced obstructive 
complaints, such as very solid stools, difficulties with defecating or the feeling of having 
a distended abdomen.
Fifteen out of 23 patients (65%) reported complaints of obstructive problems in the last 
week. A distended abdomen in the last week was reported by 14 patients (61%). Out of 
these 14 patients, 6 reported having difficulties with defecating. One patient reported 
having complaints of very solid stools in the last week.
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Five patients (22%) reported the daily use of enemas for bowel management. Both 
preventing fecal incontinence as well as obstructive complaints were given as reasons 
to use enemas.

Generic QoL and Disease-specific QoL

Generic QoL
Compared to a reference group of healthy peers in the same age groups, patients with 
nTCA had significantly lower scores on general health perception.

Within the physical domain, patients with nTCA aged 4 – 7 year (n=19), had significantly 
lower mean scores on physical functioning compared to healthy peers, as well as mean 
scores on bodily pain and discomfort. In the psychological domain, patients with nTCA 
scored comparable to their healthy peers on factors such as behaviour, mental health 
and social impairment because of emotional or behavioural factors. Scores on self-
esteem however, were significantly lower in patients with nTCA compared to healthy 
peers. In the social domain, scores on parental time and energy were comparable to 
healthy peers, but patients with nTCA had lower mean scores on family cohesion and 
family activities (Table 3).
Patients with nTCA aged 18 yrs or older (n=4) scored comparable to healthy peers on all 
QoL domains measured with the WHOQOL-100.

Disease specific QoL
Concerning disease-specific QoL, nTCA patients experienced inconvenience due to 
diarrhea and physical symptoms leading to low mean scores on these domains. Table 4 
shows scores of all the patients. Self-reported or parent-reported scores on social and 
emotional functioning as a result of the disease were good.
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Table 3: Generic QoL scores (CHQ) 4-17 yrs

Scales Reference scores
Mean ± SD

Total
(n=19)

p-value

Physical

Physical functioning (PF) 96.1 ± 13.9 84.2 ± 19.0 0.02

Role/Social limitations – Phyiscal (RP) 93.6 ± 18.6 86.6 ± 23.1 0.22

Bodily Pain / Discomfort (BP) 81.7 ± 19.0 56.7 ± 26.8 0.01

Psychological

Role/Social limitations – Emotional 
behavioral (REB)

92.5 ± 18.6 88.9 ± 22.4 0.50

Behavior (BE) 75.6 ± 16.7 75.3 ± 11.8 0.91

Mental Health (MH) 78.5 ± 13.2 71.4 ± 14.9 0.06

Self Esteem (SE) 79.8 ± 17.5 52.1 ± 30.2 0.01

Social

Parental Impact – Emotional (PE) 80.3 ± 19.1 78.3 ± 23.3 0.79

Parental Impact – Time (PT) 87.8 ± 19.9 81.1 ± 28.2 0.47

Family Activities (FA) 89.7 ± 18.6 72.9 ± 28.7 0.02

Family Cohesion (FC) 72.3 ± 21.6 57.8 ± 25.7 0.03

Overall

General Health Perception (GH) 73.0 ± 17.3 50.6 ± 16.4 0.01

Discussion

Near total colonic aganglionosis is a severe form of Hirschsprung disease that is ac-
companied by functional problems varying from severe constipation to soiling and fecal 
incontinence.2 Surgical correction is the only treatment possible. The surgical treatment 
can be the Duhamel procedure, in which the distal part of the aganglionic bowel is left in 
situ, functioning as a pouch. This technique is often chosen in total colonic aganglionosis 
to preserve a small part of the function of resorption by the colon. In the TEPT operation, 
a straight ileoanal anastomosis is created to reduce the chance of fecal stasis and devel-
oping enterocolitis.3 In the Rehbein procedure the abdominal portion of the aganglionic 
bowel is resected, but the aganglionic rectal stump is left in pace.

Both chart review and follow-up questionnaires showed significant functional problems 
in our patient population, which confirms the results of other studies, analysing func-
tional problems with chart review data.2,4,7,24 In our study, the prevalence of functional 
problems reported by the patients themselves with the questionnaires was higher than 
noted in the charts. This may be caused by a lack of standardisation in interviewing the 
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patient. Therefore chart reviews possibly underestimate functional problems. The use of 
standardised questionnaires in the follow-up of patients treated for nTCA may result in 
a more accurate assessment of functional complaints and can be of additional value in 
a better monitoring and treatment of long term functional problems. In all age groups 
functional problems were present, suggesting that patients suffer from functional prob-
lems during their entire life, as suggested by others.7,10,25 However some authors suggest 
a decrease of functional problems over time.14,26

Table 4: Disease specific QoL scores (HAQL)

HIRSCHSPRUNG AND ANORECTAL MALFORMATIONS QUALITY OF LIFE QUESTIONNAIRE 
(HAQL)

Scale Total (n=23)

Laxatives 91.3 ± 18.0

Constipating diet 90.6 ± 18.0

Diarrhea 36.9 ± 27.5

Constipation 95.6 ± 16.6

Fecal Continence 79.7 ± 12.7

Urinary continence 87.3 ± 24.3

Emotional functioning 87.3 ± 8.0

Social functioning 97.8 ± 5.8

Body Image 92.5 ± 11.7

Physical symptoms 59.6 ± 12.8

Total 82.0 ± 9.7

QoL in Hirschsprung disease patients has only been described in a limited number of 
studies and is often assessed without the use of validated questionnaires.17,27-31 QoL as-
sessment using standardised and validated questionnaires in nTCA patients as a separate 
group has not been done before. One can hypothesize that the long-term functional 
problems after surgical repair for nTCA and the overall QoL are reduced compared to 
short segment Hirschsprung disease. However, different authors report good QoL in 
patients with all forms of Hirschsprung disease, with minimally decreased scores in 
comparison to healthy peers, despite significant functional problems.17,27-29 It is therefore 
important to differentiate between disease-specific QoL and generic QoL. Health-related 
questionnaires cannot be used to describe generic QoL and vice versa. For assessment 
of the generic QoL the use of standardised and validated questionnaires is essential.17,31

Our patient population between 4 and 17 years of age had a diminished generic QoL 
compared to healthy peers. Patients with nTCA of 18 years and older had a QoL com-
parable to their healthy peers despite their functional problems. An explanation for this 
phenomenon could be that parent proxy may result in underestimation of physical and 
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emotional functioning compared to patient proxy in patients with Hirschsprung and 
other conditions, as we have seen in other studies.32,33,34 Another explanation can be the 
concept of adapting lifestyle and coping, resulting in acceptable functioning and good 
generic QoL.35 Or an explanation lies in the mechanism of coping: the adjustability of 
children’s and parental expectations. This can result in a response shift bias in longi-
tudinal follow-up, describing a change in internal values and conceptualization of QoL 
in parents and patients. Furthermore it has been suggested that the way of coping of 
parents also may be of influence on the QoL of the child.17,36,37 We noticed children had 
lower self-esteem than healthy peers, but not more emotional/behavioural problems. 
Other studies in children with an anorectal malformation or Hirschsprung disease with a 
similar number of participants, but shorter time of follow-up, showed more emotional/
behavioural problems.29 In addition family cohesion and family activities were negatively 
influenced in this cohort, meaning families feel restricted in their activities as a result of 
the disease and interpersonal relationships are experienced as less satisfying. Whereas 
good family cohesion and contentment with family activities in general can have a pro-
tective and supportive influence on a child.38 Hirschsprung disease can however have a 
negative effect on family and social functioning, although this doesn’t result in higher 
psychiatric morbidity in the patients.35

QoL – taking the patients perspective and perception into account – is an important 
medical endpoint in clinical follow-up especially in chronic conditions. There is a cor-
relation between functionality and QoL, but it is not a linear relationship, according to 
current literature.17 Therefore it is important to measure functionality, generic QoL and 
disease-specific QoL at different moments in follow-up, in order to get a better insight 
in their correlation and in order to address both functional problems as well as QoL as 
targets for clinical follow-up. Both assessment methods and the age on which measure-
ments are done should be standardised.

Conclusion

During long term follow-up nTCA patients experience functional problems. Children 
and adolescents with nTCA score lower on generic QoL, especially in the physical and 
social domain compared to healthy peers. When patients turn 18 years old their generic 
QoL is comparable to their peers. The presence of diarrhea and experiencing physical 
symptoms lowers disease specific QoL. The use of validated disease-specific and generic 
questionnaires in long-term follow-up showed to be of added value since medical charts 
tended to underestimate functional complaints. We suggest an international prospective 
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follow-up study. This might create a better overview on functionality and QoL over time 
in patients with nTCA.
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Abstract

Purpose

Hirschsprung disease and anorectal malformations are congenital disorders with poten-
tially lifelong consequences. Although follow-up is performed in most pediatric patients, 
transfer to adult health care is often problematic. This study assesses transitional care 
with the help of questionnaires in consultation with adult patients.

Methods

This study was conducted in an outpatient clinic of a pediatric surgical centre in the Neth-
erlands. All patients born and treated for an anorectal malformation or Hirschsprung 
disease before 1992 were invited to visit our clinic. Patients completed questionnaires 
concerning disease-specific functioning and QoL at an initial visit to in response to which 
individual treatment plans were modified. Patients were reviewed 1 year later.

Results

Twenty-seven patients (17 anorectal malformations and 10 Hirschsprung disease), mean 
age of 27.9 years (range 17-64 years) of the 168 invited visited the transitional clinic 
(17%). Passive fecal incontinence was reported by 7/27, other defecatory problems, in-
cluding urge incontinence and incomplete evacuation in 17/27 and anal or abdominal 
pain reported by 9/27. Quality of life was lower than a matched population. Only 13/27 
returned for repeat assessment at 1 year; however a further 8 reported that their prob-
lems had resolved. In those attending follow-up, negative thoughts and feelings about 
their condition had decreased and one more patient was fully continent. There was no 
change in QoL, bowel function or pain recorded. Twelve out of thirteen patients reported 
that they had found the transitional clinic satisfactory.

Conclusion

The transitional outpatient clinic provides care adapted to the needs and wishes of adult 
Hirschsprung disease and anorectal malformation patients. It is a novel addition to good 
quality of care of patients with complex congenital disorders.
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Introduction

The incidences of anorectal malformations and Hirschsprung disease is both approxi-
mately 1 in 5000 live births.1,2 In our hospital, every year approximately 10-15 children 
are born with either an anorectal malformation or Hirschsprung disease. Anorectal mal-
formations comprise a wide spectrum of anomalies of the anus and rectum, but is also 
often associated with anomalies of other tracts including the urinary and genital tract. 
In Hirschsprung disease, there is a variable length of aganglionic colon, which is usu-
ally resected soon after birth. Patients with an anorectal malformation or Hirschsprung 
disease may experience mild to severe defecation disorders and other disease-specific 
problems throughout their entire life. Functional problems related to bowel function, the 
urinary tract system and sexuality are commonly associated with both diseases and may 
have a significant impact on QoL.3-6

Most patients undergo periodical follow-up by the pediatric surgeon until the age of 
18 years. Then, they are transferred to ‘adult-centered’ physicians. Unfortunately, in 
this transfer of care follow-up is often lost or discontinued.7,8 The incidence of both 
Hirschsprung disease and anorectal malformations is relatively low, and therefore, ex-
pertise of adult-centred physicians in these specific disorders is difficult to maintain. It is 
increasingly recognised that continuing follow-up and transitional care of patients with 
complex problems, such as an anorectal malformation or Hirschsprung disease, is an 
essential part of health care.9 Many authors have reported the need for a transitional 
outpatient clinic, or have described the need to define patients’ problems during the 
transition phase to facilitate the process of starting adult care.9-12

However, to the best of our knowledge the effect of transitional healthcare for this group 
of patients has not been studied before and neither has the use of questionnaires in 
addition to a transitional clinic for patients with Hirschsprung disease or an anorectal 
malformation.
The aim of the study was to assess the necessity of a good functioning transitional out-
patient clinic and to evaluate its design. In addition, the use of disease-specific function-
ing- and QoL-questionnaires before consultation and one year thereafter for follow-up 
was assessed.

Methods

Transitional outpatient clinic

The setup of this transitional outpatient clinic was based upon an earlier study performed 
in the Netherlands.5 This study defined all important aspects of a transitional outpatient 
clinic, from a patient and caregiver point of view. The transitional clinic consisted of a 
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network of specialists including one each of the following: dedicated pediatric surgeon, 
gastroenterologist, gastrointestinal surgeon, gynecologist, urologist, sexologist and a 
nurse specialized in stoma care and incontinence therapy (colorectal nurse practitioner). 
The pediatric surgeon was primarily responsible for the care and assessed the needs 
and problems of the patients. Patients, who required adult specialist treatment, were 
referred. Disorder-specific knowledge was transferred at the same time, preventing the 
repetition of time-consuming diagnostic procedures, which had already been performed 
during the patients’ childhood. Since this study focused on evaluation of health care 
practice, specific approval of the medical ethical board was waived.

Patients

To evaluate the design of our transitional outpatient clinic, we invited all adult patients 
born before 1992, surgically treated for an anorectal malformation or Hirschsprung dis-
ease at our pediatric surgical centre. If patients made an appointment for the clinic, they 
received a set of questionnaires and were asked to complete an informed consent form 
to allow us to use the questionnaires not only for direct patient care but also to evaluate 
the need of transitional care.
One year after this first evaluation, all patients who had visited the clinic were asked to 
complete a second set of questionnaires.

Questionnaires

Demographics and disease-specific functioning were assessed using a questionnaire 
based on one designed by MacMillan et al.13 This questionnaire consists of 53 questions 
during assessment 1 and 48 questions during assessment 2. The items form 3 subscales 
(demographics, disease-specific functioning and psychosocial items) and have been 
translated using the international standard of translation and back-translation.14 The 
response scale is a categorical. The English version of the MacMillan questionnaire has 
been validated, and the psychometric properties are good.13 The Dutch version is not 
officially validated.

QoL was assessed using the Dutch version of the World Health Organization QoL as-
sessment instrument (WHOQOL-100).15 This assessment instrument contains 100 items 
together assessing QoL in 24 facets covering six domains (physical health, psychological 
health, level of independence, social relationships, environment, spirituality/personal 
beliefs) and a general evaluative facet (overall QoL and general health). In this study, 
we used the four factor structure of the WHOQOL-100 that was described in earlier 
studies.16 The response scale was a 5-point Likert scale. Scores on each facet and domain 
can range from 4 to 20. The reliability and validity of the instrument are good.17
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The third questionnaire was developed for the purpose of this study. This is a 20-item 
questionnaire, which was designed in order to evaluate patient experiences with the 
transitional outpatient clinic. It focused on improvement in physical and emotional func-
tioning due to changes in treatment and overall patient satisfaction (Table 1). Validity and 
reliability have not been tested yet.
The Macmillan and the WHOQOL-100 were used during the first assessment. The ques-
tionnaires were completed at home and sent back to the pediatric surgeon prior to the 
consultation.
One year after consultation, the MacMillan, the WHOQOL-100 and the transitional 
outpatient evaluation questionnaire were completed once more.
Clinical parameters were extracted from medical records.

Table 1: Transitional outpatient clinic evaluation questionnaire

1. How often have you visited the transitional outpatient clinic?
2. Which specialists have you visited after your visited the clinic?
3. Where you satisfied with the consult. If not, why not?
4. Where you on a bowel management program before you visited the clinic?
5. Did you start or adjust your bowel management program?
6. After starting or adjusting this bowel management. Have you experienced less complaints?
7. Have you started new medication after the visit to the clinic?
8. Do you feel that this medication helps you control your bowels, and that complaints 

become less?
9. Have you had any surgery as result of your visit to the clinic?
10. Has this surgery helped reducing your complaints?
11. Was the waiting time for the clinic long and a problem for you?
12. Did you feel that the specialist had enough time to talk to you and discuss all your 

problems during the visit?
13. Was it possible to see all needed specialists during the first visit? If no, was this of any 

inconvenience?
14. How do you want to stay in contact with the clinic?
15. Do you have contact with other patients?
16. If we would organise an event to talk about specific problems you and other patients 

experience (sexuality, bowel management, the disease itself) would you be interested?
17. You have completed several questionnaires before your visit. Were you satisfied with these 

questionnaires, and did it help you to define your problems?
18. Did you miss any questions?
19. Were you satisfied with the complete experience of the transitional outpatient clinic?
20. What could be adjusted to the transitional outpatient clinic?

Statistical analysis

Statistical analysis was performed using descriptive statistics. Item scores of the 
WHOQOL-100 were deducted into facet and domain scores ranging from 4 to 20. 
Independent-sample t tests were used to measure the significance of observed differ-
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ences in QoL between our sample groups and reference scores from the manual. Paired 
Student’s t test was used to measure the significance of differences in mean scores in 
QoL between the two measurements in time. The level of significance was raised to p < 
0.01. Correlation analysis was performed according to Pearson’s method.
All analyses were performed with the Statistical Package for Social Sciences (SPSS version 
23).

Results

Assessment 1

Patient characteristics
A total of 172 patients with an anorectal malformation or Hirschsprung disease, born 
between 1948 and 1992, were registered in the database of our hospital. Four patients 
had died, and therefore, a total of 168 patients (anorectal malformation n = 100 and 
Hirschsprung disease n = 68) received an invitation to the transitional outpatient clinic. 
A total of 28 patients (17%) visited our clinic over the course of 2 years. One patient 
was mentally disabled and was not able to complete the questionnaires. His data were 
excluded from further analysis. The other 27 patients all participated in the study. Seven-
teen of these patients were diagnosed with an anorectal malformation (7 women and 10 
men) and 10 with Hirschsprung disease (4 women and 6 men). Mean age of the patients 
was 27.9 years old (range 17-64 years). Four of these 27 patients had an ostomy (14.8%). 
Four patients (14.8%) used laxatives (n = 2) or anti-diarrheal drugs (n = 2) and seven 
(25.9%) used colonic irrigations as part of a bowel management program.

Referrals
The pediatric surgeon and the colorectal nurse practitioner informed the involved adult 
specialists about anorectal malformations and Hirschsprung disease including the pa-
thology of the disease, the operations that were performed and the possible (functional) 
problems during adolescence and adulthood, e.g. urinary, sexual problems and fecal 
incontinence. During the first consultation, problems were assessed by the pediatric 
surgeon and patients were referred to the appropriate adult specialist according to their 
specific problems (Table 2). All presenting problems could all be treated by the various 
specialists of the transitional team.
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Table 2: referral rate per specialist

Specialist Number of patients referred

Urologist 2

Clinical geneticist 3

Gastrointestinal surgeon 4

Sexologist 1

Psychologist 2

Gynaecologist 4

Plastic surgeon 2

Gastroenterologist 2

Physical disease-specific functioning
Seventeen patients (63%) reported problems with defecation (Table 3). These problems 
varied from incomplete evacuation of stool, urge incontinence or the need for manual 
pressure (pushing on the lower abdomen or next to the anus) to evacuate stool.
In all but one case, these complaints were present for more than 6 months.
Seven patients (25.9%) reported weekly fecal incontinence for solid stool and 14 (51.9%) 
used a sanitary towel as protection against the loss of mucus, liquid or solid stool. Seven 
patients (25.9%) reported daily anal or abdominal pain, nine patients (33.3%) occasional 
pain and nine patients (33.3%) experienced no pain. Data of two patients were missing. 
More functional results can be found in Table 3.
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Table 3: Physical disease-specific functioning measured with MacMillan questionnaire (n = 27 patients)

Physical disease-specific functioning 
(MacMillen):

Number of patients (%)

Problems with stool Yes 17 (63.0)

Duration of problems From birth
>6 months
1-6 months

1 (3.7)
15 (55.6)

1 (3.7)

Bowelmanagement Laxatives
Antidiarrheal

Rinsing the bowel

2 (7.4)
2 (7.4)

7 (25.9)

Incontinence (minimally once a week) Gas
Mucus

Thin fecal 
material

Solid fecal 
material

21 (77.8)
9 (33.3)

10 (37.0)

7 (25.9)

Feeling that you need to pass a bowel motion Yes 20 (74.1)

Hurrying tot he toilet Yes 16 (59.3)

Incontinence after having passed a bowel 
movement

Yes 10 (37.0)

Urine incontinence Yes 5 (18.5)

Pain Always
Sometimes

No

7 (25.9)
9 (33.3)
9 (33.2)

Psychological disease-specific functioning
Five patients (18.5%) reported scheduling their daily activities around their defecation 
problems. Four (14.8%) did this occasionally. Fourteen patients (51.8%) were embar-
rassed because of their condition. Five patients (18.5%) reported depression, and 13 
(48.1%) were worried that they smelt to others. Six patients (22.2%) were afraid to 
have sexual intercourse because of their condition and 12 (44.4%) always checked for 
available toilets when entering an unfamiliar space. Nine patients (33.3%) were afraid to 
leave their house for social activities, because of their condition.
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Table 4: QoL measured with the WHOQOL-100.

Variable Mean 
group 1 
N=27

St. dev 
group 1

Mean 
ref.pop. 
N=913

St. dev 
ref.pop.

p-value

Pain and discomfort 8.5(+) 3.2 9.2 2.9 0.275

Energy and fatique 13.3(-) 3.0 14.7 3.0 0.028

Sleep and rest 15.9(=) 3.0 15.9 3.2 0.169

Positive affect 15.4(+) 2.7 14.0 2.7 0.053

Think & learning 15.2(+) 2.0 14.9 2.6 0.416

Self-esteem 14.4(-) 3.1 14.7 2.9 0.623

Body image and appearance 14.3(-) 4.6 15.6 3.1 0.152

Negative affect 9.3(-) 3.8 9.4 3.2 0.862

Mobility 18.1(+) 2.8 17.3 3.0 0.147

Activities of daily living 16.2(-) 3.1 16.5 2.7 0.559

Dependence on medication or treatment 8.5(-) 4.1 6.2 3.0 0.007

Working capacity 17.0(+) 2.9 16.2 3.0 0.189

Personal relationships 16.4(+) 3.1 15.5 2.5 0.137

Social support 16.9(+) 3.5 14.6 3.2 0.003

Sexual activity 14.3(-) 4.8 14.8 3.4 0.614

Physical safety and security 17.1(+) 2.4 14.5 2.8 <0.001

Home environment 16.0(+) 2.6 14.8 3.4 0.019

Financial resources 16.1(+) 4.0 12.9 3.8 <0.001

Health and social care: access and quality 15.8(+) 2.7 13.8 2.9 0.001

Opportunity for acquiring info and skills 16.9(+) 2.3 14.4 2.9 <0.001

Participation and opportunity for 
recreation/leisure

16.2(+) 3.1 13.5 3.2 <0.001

Physical environment 15.6(+) 2.1 13.4 2.9 <0.001

Transportation 18.8(+) 2.1 15.1 3.6 <0.001

Overall QoL and general health 15.4(+) 2.8 14.9 2.9 0.325

A bold p value represents a level of significance of 0.01 or lower.
Group 1: patient population (sample population); ref.pop: reference scores: international healthy population.7 Patient 
scores compared to reference scores indicated with + (higher) or – (lower) and level of significance (two-tailed).

Quality of life
Compared to reference scores from a healthy population, a trend was observed in which 
our patients scored lower on several QoL aspects. A significant differences was found for 
dependence on medication and treatment (p = 0.007) (Table 4). Furthermore, a positive 
affect was associated with better overall QoL and general health (r = 0.821; p < 0.001) 
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and higher self-esteem (r = 0.824; p < 0.001). Self-esteem was positively correlated with 
overall QoL and general health (r = 0.782; p < 0.001).

Assessment 2

Patient characteristics
Of the 27 patients who participated in the study, 13 patients (anorectal malformation n 
= 10, Hirschsprung disease n = 3), seven males, mean age 32.2 (range 18-65) completed 
and returned the second questionnaire. Of the remaining 14, 8 patients did not want to 
participate because they experienced no ongoing problems, three because the clinic had 
not brought what they hoped for and three were lost to follow-up.

Disease-specific functioning (physical and psychological)
Of the 13 patients with two evaluations (n=13), five reported full continence at assess-
ment 2, compared to four a year earlier. Answers to items concerning control of bowel 
function (e.g. urge, use of laxatives or pads), and pain were the same in both assessments.
Disease-specific negative thoughts and feelings had decreased, and in addition, patients 
experienced more fun in their lives since visiting the transitional outpatient clinic. Fear of 
engaging in sexual activity did not change (Table 5).

Quality of life
Positive changes in QoL over time were not observed in this group. An improvement 
in the pain and dependence on medication and treatment facets of the score were 
observed, but this improvement was not significant.

The experience of the transitional outpatient clinic
Twelve of the 13 patients, who visited the clinic and participated in the second survey, 
found that the transitional care they had received was satisfactory. Operative treatment 
was offered in two cases (ileostomy revision and rectum resection). Bowel management 
programs (colonic irrigations and/or enema’s) were adjusted when required (n = 3 ; 
23.1%). No changes in medication were made.
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Table 5: Comparing disease-specific functioning (psychological) of patients that completed both assessments using 
the MacMillan questionnaire.

Because of my condition, I feel or experience: Time interval 
one (n)

Time interval  
two (n)

Worried not to reach a toilet in time Agree: 61.5% (13) Agree: 30.8% (13)

Embarrased Agree: 76.9% (13) Agree: 50.0% (12)

Worried about smelling Agree: 69.2% (13) Agree: 45.5% (11)

Unhealthy Agree: 53.8% (13) Agree: 8.3% (12)

Less fun in life Agree: 30.8% (13) Agree:8.3% (12)

Less sexual activities Agree: 23.1% (13) Agree: 41.7% (12)

Different than others (peers) Agree: 61.5% (13) Agree: 50.0% (12)

Afraid to engage in sexual activities Agree: 30.8% (13) Agree: 33.3% (12)

Limited in dietary options Agree: 30.8% (13) Agree: 30.8% (13)

The need to always be in close proximity
to a toilet to avoid incontinence problems

Agree: 30.8% (13) Agree: 30.8% (13)

The need to organize my daily activities
around my stool

Agree: 23.1% (13) Agree: 15.4% (13)

Afraid to travel Agree: 7.7% (13) Agree: 0% (13)

Not in control of my bowel function Agree: 69.2% (13) Agree: 53.8% (13)

Worried about fecal incontinence Agree: 38.5% (13) Agree: 25.0% (12)

Less capable of doing the things I love Agree: 15.4% (13) Agree: 16.7% (12)

Depressed Agree: 7.7% (13) Agree: 8.3% (12)

n = the total number of patients that answered this question.

Discussion

Transitional care is defined as a set of actions designed to ensure the coordination and 
continuity of health care and safe and timely transfer as patients transfer between differ-
ent locations or different levels of care at the same or different institution.18,19 In order to 
improve the transition from pediatric surgical care to adult medical and surgical care, a 
transitional outpatient clinic was started in our hospital. The main goal of this outpatient 
clinic was to assist in the transition, transferring specific information and avoiding un-
necessary investigations and operations. This transitional clinic will be used in the future 
in the transition phase from adolescents to adult-centered care. However, in order to 
get healthcare professionals familiar with the demands of these specific patient groups 
it was decided to pump prime the process with adult patients and to evaluate both the 
setup of the clinic and the use of questionnaires.
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Only 17 percent of the invited patients attended our transitional clinic. This means at 
least 1 in 6 adult patients had complaints that they thought might improve with further 
treatment or had questions about their disease. The reasons for non-attendance and 
morbidity in the remaining 83% are not known. Most of those invited were not in active 
follow-up. Invitations were sent to the last known address, and therefore, some will have 
not reached the intended person. It may also be that chronic patients find it difficult to 
visit the hospital again, once they have learned to live with their handicap or problems.

Patients with an anorectal malformation or Hirschsprung disease may have problems 
with fecal continence, urinary continence and sexual function. Because of the socially 
undesirable character of many complaints, it was hypothesized that the use of validated 
questionnaires (disease-specific functioning and QoL) would have additional value over 
a pediatric surgical consultation alone.20 In individual cases, it was observed that com-
plaints were not reported during face-to-face consultation, but became apparent when 
the questionnaires were completed away from healthcare professionals. Problems raised 
in questionnaires alone were addressed during subsequent consultation. Treatment not 
only focused on functional problems but also on the psychological aspects of problems. 
Questionnaires provided the healthcare professional with a structured overview of each 
patients’ overall functioning (physically, mentally and psychosocially) enabling ‘tailor 
made’ personal care.

Fecal incontinence, control of bowel function and anal and/or abdominal pain caused by 
the condition were areas of main concern within our patient group. This is in accordance 
with data from an earlier study evaluating disease-specific function in patients with an 
anorectal malformation.3 There was, however, a striking difference between this study 
and ours: In our group, a smaller number of patients used medication (e.g. laxatives) or 
bowel management programs. This is an important finding since bowel management 
programs have been shown to be effective.21,22

This study showed that overall QoL was not influenced by disease-specific function. 
Chronically ill patients often develop coping strategies, which result in good overall QoL 
scores despite evident impairment of physical and mental functioning.23 However, in 
chronically ill patients specific facets of QoL can be worse than the reference popula-
tion. This could possibly be explained by the strong wish of chronically ill patients to 
be ‘normal’.24 In addition, patients tend to adjust to their situation, which results in a 
‘response shift’ when using questionnaires.23 In our patient group, for example, the 
facets participation in recreation/leisure, transportation and physical environment were 
scored significantly better than in the reference population.
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This study also showed the influence of the impairment in psychosocial functioning on 
the patients’ self-esteem, with self-esteem having a major influence on overall QoL. A 
previous study showed that self-esteem can lead to better health and social behaviour 
and low self-esteem can even be a risk factor for mental disorders and social problems.25

Patients who visited the transitional outpatient clinic were overall satisfied about their 
consultation and the advice and treatment given to them. Eight patients did not want 
to participate in the follow-up study, because their problems had resolved. From this it 
may be concluded that the transitional clinic is valuable for a substantial proportion of 
patients. Many patients in this study lived with their complaints for years before they 
visited our clinic. Starting this transitional care at 12-18 years of age in the future will 
hopefully identify problems earlier and make the transition into adult care more easily.

One of the limitations of this study was the small number of patients. It is question-
able if this group of patients is representative of all patients operated on for anorectal 
malformations or Hirschsprung disease. Future studies should also focus on needs and 
wishes of younger patients in transitional care.1,2,26 Key points in transitional care for 
these patients would be disease education, sexual education and bowel management 
programs.

Conclusion

The transitional outpatient clinic provides care adapted to the needs and wishes of adult 
Hirschsprung disease and anorectal malformation patients. Prolonged follow-up and 
transition of care offer the opportunity to modify existing treatment and to diagnose 
new complaints that present at older age. This is a novel addition to good quality of care 
of patients with an anorectal malformation and Hirschsprung disease.
The use of questionnaires in the transitional outpatient clinic is of value in the evaluation 
of disease-specific functioning and individual facets of QoL. It provides the caregiver a 
helpful tool to determine the complex interrelation between physical and emotional 
functioning of Hirschsprung disease and anorectal malformation patients. Self-esteem 
greatly affects overall QoL. This should be assessed, and may be the target of the overall 
treatment.
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Abstract

Aim

The aim of this study was to examine the prevalence of sexual dysfunction and distress 
and to assess whether sexual functioning could be predicted by psychosocial factors in 
childhood and adolescence in patients with an anorectal malformation or Hirschsprung 
disease.

Material and Methods

In 1998 patients completed a psychosocial questionnaire: The Self-Perception profile. To 
assess the prevalence of sexual distress and sexual functioning in adulthood (2015) the 
Female Sexual Function Index (FSFI), The Female Sexual Distress Scale (FSDS) and the 
International Index of Erectile Functioning (IIEF) were used.

Results

In total 74 patients returned the questionnaires (26.2%). 36.8% of women reported 
sexual dysfunction and 45% experienced sexual distress. In our male sample 8.8% re-
ported mild to moderate erectile dysfunction. In females perceived self-competence in 
adolescence was associated to sexual distress (p < .01). In male adolescents associations 
were found between perceived self-competence in romantic relations (p <.01) and in 
close friendships (p < .05) and sexual desire in adulthood.

Conclusion

Pediatric surgeons should be more aware of sexual problems patients may face at older 
age as a result of their congenital disease and treatment. More standardized care and 
follow-up is needed.
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Introduction

Each year approximately 80 children with an anorectal malformation or Hirschsprung dis-
ease are born in the Netherlands.1,2 Anorectal malformations comprise a wide spectrum 
of anomalies of the distal anus and rectum, as well as the urogenital tract. The malforma-
tion can be as little as an anal membrane, but it can also present with a recto-urethral, 
recto-vesical or recto-vestibular fistula and even with a cloacal malformation. The sever-
ity of the malformation and associated anomalies, if present, can be of influence on the 
(functional) problems that patients may develop in the future.
In Hirschsprung disease there is a variable length of aganglionic, non-peristaltic colon, 
which is surgically resected soon after birth. The disease can be limited to the distal rec-
tum and sigmoid colon, but can also involve the entire colon and even include the small 
intestine. We know from literature that patients with a larger segment of aganglionic 
bowel can encounter more functional problems during follow-up compared to patients 
with a classic segment.3-6

The outcome of patients with these congenital anomalies has improved significantly in 
the last decades. This is the result of improved surgical techniques and due to a better 
understanding of the pathological anatomy and physiology of these defects.7 Despite this 
improvement, functional problems (fecal or urinary incontinence, soiling and constipa-
tion) are still a major concern for many patients reaching adulthood. These problems can 
have a large impact on certain aspects of life in anorectal malformation and Hirschsprung 
disease patients.7-10

As patients are followed more often into adulthood, nowadays other problems are faced 
during follow-up. Sexual function has been described to be impaired in both anorectal 
malformation and Hirschsprung disease patients. This may be caused by associated uro-
genital anomalies (26% of males, 30-35% of females) in anorectal malformation patients 
or by pelvic surgery in childhood.11-16 Studies comparing anorectal malformation and 
Hirschsprung disease patients on sexual functioning and sexual distress have not been 
performed to our knowledge. We hypothesize that anorectal malformation patients have 
more sexual problems than Hirschsprung disease patients.7

It is obvious that direct physical limitations in the form of genital anomalies have impact 
on sexual functioning, however problems with sexual functioning due to psychosocial 
factors are often overlooked. A study from the early eighties has shown us that the ability 
to “date” during adolescence is positively correlated with normal sexual development.17 
And it has been shown that higher levels of self-competence and self-esteem contribute 
positively in developing normal romantic and (sexual) relationships.18 We know that 



Chapter 8

114

children and adolescents with an anorectal malformation or Hirschsprung disease can 
have lower self-competence19. This could be the cause of problems in starting (sexual) 
relationships and friendships in adulthood. These specific relationships and factors 
between psychosocial functioning and sexual functioning in anorectal malformation 
and Hirschsprung disease patients have hardly been studied. And to date research into 
predicting and preventing problems in sexual functioning due to these psychosocial fac-
tors is non-existent.

The aim of the present study was to examine the prevalence of sexual dysfunction and 
distress in anorectal malformation and Hirschsprung disease patients compared to known 
reference values. In addition, the second goal of the study was to examine whether dis-
ease type and perceived self-competence measured in childhood or adolescence were 
predictive for sexual functioning in adulthood.

Material and Methods

Patients

This is a follow-up study of the NAHO study. A study on psychosocial functioning and QoL 
in anorectal malformation and Hirschsprung disease patients, performed in 1998. Exclu-
sion criteria were lack of understanding the Dutch language, mental retardation or Down 
syndrome. In addition, patients who were lost to follow-up or deceased were excluded. 
In that study 316 patients (164 anorectal malformations and 152 Hirschsprung disease), 
between 8 and 16 years old, from all Pediatric Surgical Centres in The Netherlands (6 
centres) returned the questionnaires and were included in the study.19-22

In 2015 we started a follow-up study concerning sexual functioning of the patients 
included in the NAHO study in 1998 and to examine whether self-competence, in child-
hood or adolescence, was a predictor for sexual functioning in adulthood. All patients 
who had been included in the NAHO study and could be traced in 2015 were sent ques-
tionnaires about sexual functioning and an informed consent letter. When we started 
our study a local study on sexuality just started in Nijmegen and Rotterdam, using the 
same questionnaires. These patients received an informed consent letter, stating that 
their data could also be used in our study. Approval for this study was given by the local 
medical ethical committee.

Perceived self-competence in childhood and adolescence (NAHO 1998)

Perceived self-competence was assessed by the Self-Perception profile. Two versions were 
used: The Self-Perception Profile for Children (SPC, age 8-13) and the Self-Perception 
Profile for adolescents (SPA, age 14-19). The SPC consists of 36 items and the SPA of 
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40 items. These items are divided in subscales, covering social acceptance, behavioural 
conduct, scholastic competence, athletic competence, physical appearance, global self-
worth, romantic relations (only SPA) and close friendships (only SPA). Each items is scored 
with a range of 1-4, with higher scores indicating higher perceived self-competence. 
The SPC and SPA have good psychometric qualities including good internal consistency, 
test-retest stability and a theoretically meaningful correlation with child-, parent- and 
teacher-reports of psychopathology and personality.23

Sexual functioning in adulthood (follow-up study 2015)

Female sexual functioning:
The Female Sexual Function Index (FSFI) assesses female sexual functioning over the 
past month. The FSFI consist of nineteen items divided into six domains, covering sexual 
desire, arousal, lubrication, orgasm, satisfaction and pain. Individual items are scored on 
a 5-point Likert scale, with a sixth option when there was no sexual activity over the past 
month. The score range of the FSFI is 2-36 with a maximum score of 6 per domain. A 
higher score indicates better sexual functioning. A score of 26 or less is defined as sexual 
dysfunction.24 The FSFI is a valid and reliable instrument with good internal consistency 
on the total score scale (α = 0.79).25

The Female Sexual Distress Scale (FSDS) is used to measure female sexual distress. The 
FSDS consists of twelve items from which a total score is calculated. The score range is 
0-48, with higher scores indicating higher distress. Scores of 15 or higher are defined 
as having sexual distress.26 The internal consistency and stability has proven to be very 
good.25

Male sexual functioning:
The International Index of Erectile Function (IIEF) assesses male sexual functioning in 
the past month. The IIEF consists of fifteen items divided into five domains, covering 
erectile function, orgasmic function, sexual desire, intercourse satisfaction and overall 
satisfaction. Individual items were scored on a 5-point Likert scale with a sixth option 
when there was no sexual activity in the past month. The score range on the IIEF is 
5-75. For the separate domains the score ranges are 1-30 for erectile function, 0-10 for 
orgasmic function, 2-10 for sexual desire, 0-15 for intercourse satisfaction and 2-10 for 
overall satisfaction. A higher score indicates a better sexual functioning. A total score on 
the erectile function scale of 5-7 points is defined as severe erectile dysfunction, 8-11 as 
moderate, 12-16 as mild to moderate and 17-21 points as mild erectile dysfunction. The 
IIEF has a good internal consistency and adequate construct validity.27

Disease classification and performed operation

Anorectal malformations were classified according to the Krickenberg International Clas-
sification system.28 Surgical techniques that were used were: PSARP, anoplasty, ASARP, 
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cut-back, PSARVUP or other. Hirschsprung disease was classified according to the length 
of the aganglionic segment of the bowel. When the aganglionosis was maximum up 
to the splenic flexure it was defined as short segment. If the aganglionosis was found 
beyond the splenic flexure it was defined as long segment. Surgical techniques that were 
used were: Duhamel, Rehbein or Lester-Martin procedure.

Statistical analysis

To examine the role of disease type on the development of sexual dysfunction, differ-
ences in sexual functioning between Hirschsprung disease and anorectal malformation 
patients were examined by conducting Mann-Whitney U tests. Cohen’s d effect sizes 
were calculated for all Mann-Whitney U tests and then categorized.
To examine whether self-competence in childhood or adolescence was predictive for 
sexual functioning in adulthood Spearman’s/Pearson rank order correlation coefficients 
were calculated. Dependent variables were female sexual functioning and distress and 
male sexual functioning (overall scores and separate items). A p-value of < 0.05 was 
considered significant.
All analyses were performed with the Statistical Package for Social Sciences (SPSS version 
23).

Results

Sample characteristics

All patients who participated in the NAHO study were potentially eligible for this follow-
up study (n=316). 150 patients from Amsterdam, Utrecht, Maastricht and Groningen 
were traced using the hospital databases and the Municipal Personal Records Database 
(64 anorectal malformations and 86 Hirschsprung disease). Two patients passed away 
and 32 patients were untraceable or emigrated. All traced 150 patients received an 
informed consent letter and the questionnaires. From Rotterdam and Nijmegen 132 
patients, including 79 anorectal malformations and 53 Hirschsprung disease, received an 
informed consent letter.

In total 74 patients (26.2% response rate), 37 patients with an anorectal malformation 
(25 males and 12 females, 25.9% response rate) and 37 patients with Hirschsprung 
disease (28 males and 9 females, 26.6% response rate), returned the questionnaires and 
the informed consent letter.
Patient characteristics (age, disease type, performed reconstructive operation and other 
urogenital anomalies) are listed in Table 1. There were no significant differences in our 
sample between the male and female group. Differences between our responders and 
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non-responders were analysed in order to check for representativeness of our sample. 
There were no differences in the distribution by gender or disease type and severity, nor 
were there differences in age or scores on the questionnaire completed in 1998.

Table 1. Patient characteristics of adults with an anorectal malformation or HD.

Male (n=53) Female (n=21) p-value

Age M=27.3 (SD=2.73) M=27.1 (SD=2.99) .746

Disease type

 HD 28 9

 ARM 25 12

Disease classification

 HD short segment 23 6

 HD long segment 5 3

 HD unknown 0 0

 ARM low anomaly 6 5

 ARM high anomaly 18 5

 ARM unknown 1 2

Type of operation HD

 Rehbein 4 3

 Duhamel 23 6

 Lester-Martin 1 0

 Other/unknown 0 0

Type of operation ARM

 PSARP 15 6

 ASARP 0 3

 PSARVUP 0 2

 Rehbein 2 0

 Anoplasty 4 0

 Other/unknown 4 1

Chronic urogenital comorbidity HD 0 0

Chronic urogenital comorbidity ARM 5 3

Sexually active: no 6 1

Chronic urogenital comorbidity comprises hypospadias (n=4), neurogenic bladder requiring catherization (n=2) and 
uterus or vaginal anomalies (n=2).

Prevalence of sexual problems

Within our total sample, 36.8% of women were categorised to experience sexual dysfunc-
tion by having a score of 26 or lower on the FSFI.24 One female was not sexually active. In 
the Hirschsprung disease population, 50% scored 26 or lower, compared to 27.3% in the 
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anorectal malformation population. In a reference population 33% experienced sexual 
dysfunction.29

Furthermore, 45% of the women with an anorectal malformation or Hirschsprung 
disease experienced sexual distress with scores of 15 or higher on the FSDS.26 In a ref-
erence population of female young adults this percentage was 24,4%. Of the women 
that suffered from sexual distress 50% also had a score of 26 or less on the FSFI. In the 
Hirschsprung disease population, 37,5% of the women scored 15 or higher on the FSDS, 
compared to 50% in the anorectal malformation population.
Of the sexually active men 8.8% reported erectile dysfunction, of which 4.4% mild to 
moderate erectile dysfunction and 4.4% moderate erectile dysfunction. No severe 
cases of erectile dysfunction were reported. When corrected for disease type, 4.2% of 
Hirschsprung disease patients experience mild to moderate or moderate erectile dys-
function. In the anorectal malformation population, 13.6% experienced mild to moder-
ate or moderate erectile dysfunction. Overall, men with an anorectal malformation or 
Hirschsprung disease experienced slightly more erectile dysfunction compared to the 
reference population (8%).30 No severe cases were reported.

Table 2. Male and female sexual functioning and female sexual distress by disease type.

Variable Median HD (IQR) Median ARM (IQR) p-value

Females
 Sexual desire
 Arousal
 Lubrication
 Orgasm
 Satisfaction
 Pain
 Sexual functioning total

N=9
3.60 (1.20)
5.10 (3.00)
4.80 (2.10)
5.20 (2.80)
4.80 (3.20)
5.20 (1.60)

25.20 (11.00)

N=12
4.20 (0.60)
5.10 (1.20)
5.70 (0.60)
5.60 (2.00)
5.20 (1.20)
4.80 (1.60)

29.70 (6.10)

.750

.819

.460

.535

.982

.247

.732

 Sexual distress 3.00 (18.00) 14.00 (11.00) .102

Males
 Erectile function
 Orgasmic function
 Sexual desire
 Intercourse satisfaction
 Overall satisfaction

N=28
30.00 (1.75)
10.00 (1.25)
7.50 (2.25)

13.00 (3.00)
9.50 (2.00)

N=25
29.00 (8.00)
9.00 (4.00)
8.00 (2.00)

12.00 (4.00)
8.00 (4.00)

.102

.059

.737

.217

.394

Differences by disease type

Female Hirschsprung disease patients and female anorectal malformation patients did 
not differ significantly in the different aspects of sexual functioning, or sexual functioning 
as a whole. However, we did see that there was a trend in sexual distress between female 
Hirschsprung disease and anorectal malformation patients, with female Hirschsprung 



119

Predicting sexual problems in young adults with an Anorectal Malformation or Hirschsprung disease

8

disease patients (Mdn = 3.00, IQR = 18.00) reporting less sexual distress compared to 
female anorectal malformation patients (Mdn = 14.00, IQR = 11.00). This difference was 
however not significant (p = .102).
Erectile functioning and orgasmic functioning in anorectal malformation and Hirschsprung 
disease patients is equivalent: score 30 vs 29; p = .102 and score 10 vs 9; p = .059 re-
spectively. All comparisons between Hirschsprung disease and anorectal malformation 
patients, on different aspects of sexual functioning are depicted in Table 2.

Predicting female sexual functioning in adulthood from self-competence in 
childhood and adolescence

In females, no significant correlations were found between perceived self-competence 
in childhood and sexual functioning in adulthood. However, there was an association 
between sexual distress as adult and perceived self-competence in adolescence (r = -.98, 
r2 = .96, p < .01). When conducting analyses on subscale level significant correlations 
were found between sexual distress and physical appearance (r = -.92, r2 = .85, p < .05), 
and sexual distress and global self-worth, r = -.81, r2 = .66, p < .05. All correlations coef-
ficients between female sexual functioning/distress and perceived self-competence are 
depicted in Table 3.

Predicting male sexual functioning in adulthood from self-competence in childhood 
and adolescence

In males, there were no significant correlations between sexual functioning and 
perceived self-competence in childhood. Significant correlations were found between 
perceived self-competence in romantic relations during adolescence and sexual desire in 
adulthood, r = .67, r2 = .45, p < .01. In addition, sexual desire in adulthood was also cor-
related with adolescent perceived self-competence in close friendships, r = .51, r2 = .26, 
p < .05. Perceived self-competence in romantic relations was correlated with intercourse 
satisfaction in adulthood, r =.51, r2 = .26, p < .05. All correlation coefficients between 
male sexual functioning and perceived self-competence are shown in Table 4.
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Table 4. Pearson correlation coefficients between male sexual functioning and perceived self-competence.

Erectile 
function

Orgasmic 
function

Sexual 
desire

Intercourse 
satisfaction

Overall 
satisfaction

Perceived self-competence 
adolescence (N=25)
 Scholastic competence
 Social acceptance
 Athletic competence
 Physical appearance
 Romantic Relations
 Behavioural conduct
 Close friendship
 Global self-worth
 Total score

-.01
-.06
-.18
.30

.40**
.03

.39*
-.15
.22

.18
-.06
-.19
.24
.36
.08
.27
-.02
.19

.06

.03

.14

.19
.67**

.07
.51*
.04
.35

-.03
-.02
-.19
.33

.51*
.11
.38
-.04
.20

-.24
-.14

-.43*
.02
.27
-.00
.34
.03
-.05

Perceived self-competence 
childhood (N=24)
 Scholastic competence
 Social acceptance
 Athletic competence
 Physical competence
 Behavioural conduct
 Global self-worth
 Total score

.03

.17

.02

.31

.10

.10

.20

-.03
.19
-.19
.03
.08
.01
.03

.01

.05

.17

.23
-.06
.01
.15

.02

.21

.12

.34

.12

.13

.26

-.05
-.16
.14
.23
-.03
-.00
.17

* p < .05, ** p < .01 ***High correlation: .50 to 1.00 or -0.5 to 1.00; Medium correlation: .30 to .50 or -0.30 to .50; Low 
correlation: .10 to .30 or -0.10 to -0.30.

Discussion

The aim of this study was to investigate the prevalence of sexual problems and sexual 
distress in patients with an anorectal malformation or Hirschsprung disease in the Neth-
erlands. In addition we were interested in a possible predictive value of psychosocial 
functioning in childhood or adolescence to see whether we could predict problems in 
this area earlier and give more information and education about this topic during follow-
up.
Earlier studies on the incidence of sexual dysfunction in adult anorectal malformation 
patients showed that many patients have erectile dysfunction, ejaculatory dysfunction, 
sexual distress or dyspareunia.7,12,16,31-35 However, a study recently performed, including 
only patients who underwent PSARP, did not show a declined sexual functioning, but 
only a delay in becoming sexually active compared to theirs peers.36 A systematic review 
on studies concerning sexuality in patients with Hirschsprung disease reported a limited 
number of studies addressing this subject. And they found that the studies that had 
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addressed the subject were of low quality with limited numbers of included patients.37 
The conclusion of the authors was that no real conclusion concerning sexual functioning 
could be drawn.37

This study showed that sexual functioning and distress in females, and sexual function-
ing in men was impaired compared to reference values and cut-off scores, which is in 
line with earlier findings.7 The fact that there are no significant differences between 
anorectal malformation and Hirschsprung disease patients could be due to the relative 
low numbers in both patient groups. Female anorectal malformation patients reported 
pain as one of the most common problems during sexual intercourse. This is in line 
with earlier research.13 Patients with more complex disorders, requiring more extensive 
surgery (rectovesical fistula, rectobulbar fistula, a cloacal malformation or long segment 
Hirschsprung disease) may have more sexual problems, however the numbers of patients 
in all subgroups were too small for statistical analysis.

Causes of the impaired sexual functioning are difficult to assess. Some studies have looked 
at depression, self-esteem and body dissatisfaction and found that this was associated 
with sexual functioning, however these were all cross-sectional studies with a single as-
sessment in adulthood.34,35,38 Results of these studies showed that low self-esteem was 
related to low satisfaction and poorer sexual functioning in women.39 Adult Hirschsprung 
disease patients also reported a limitation of personal and sexual relationships because 
of their disease.40

We investigated the correlations between psychosocial functioning in childhood and 
adolescence to sexual functioning in adulthood. This was also done on a subscale level. 
Physical appearance and global self-worth were indicators for more sexual distress in fe-
males. In men romantic relations and close friendships in adolescence were an indicator 
for having more problems with erectile function, sexual desire, intercourse and overall 
satisfaction. Overall we see that the inability to be happy with yourself or the inability 
to have relationships with peers during adolescence is a factor for problems in sexual 
functioning in later life. Therefore we believe that these psychosocial factors must be 
evaluated during adolescence, and patients must be counselled. These problems can 
be addressed best in the setting of a transitional outpatient clinic starting from the age 
of 14-16 years. It is essential that this transitional care team can provide both medical 
(pediatric surgery, GI surgery, urology, gynaecology) and psychosocial support (psycholo-
gist, social worker).
Sexual education during follow-up is an essential element. Patients in other studies 
reported that they were not satisfied with the education they had received on sexual 
functioning, and that they missed this topic in the consultations with the pediatric sur-
geon.16,35
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An important limitation of this study is the relative low response rate. However the total 
number of patients that participated was higher than in most other studies on this topic. 
And in addition, demographics and psychosocial functioning in childhood or adolescence 
were not different between responders and non-responders, and therefore representa-
tive for the complete study population. Six patients were not sexually active, this also 
could be of influence on the results.
Another limitation is that anorectal malformations comprise a wide range of anomalies. 
It would be interesting to see whether the differences in sexual functioning and distress 
are influenced by the type of anomaly. In Hirschsprung disease the operative techniques 
have changed some during the last decades which will hopefully lead to better functional 
results. Maybe sexual functioning and sexual distress of these patients will reduce in the 
future.

Conclusion

In conclusion sexual functioning in adulthood in men and women with an anorectal mal-
formation or Hirschsprung disease is impaired compared to the reference population. 
Psychosocial factors, such as self-competence, relationships with peers and body image 
during adolescence are correlated with sexual functioning and distress in adulthood.
Pediatric surgeons should be more aware of the (sexual) problems that patients may face 
in the future as a result of their congenital anomaly. In adolescence these psychosocial 
factors and sexuality need to be addressed during follow-up in the outpatient clinic. 
Therefore more standardized care and follow-up is needed for these patients. We believe 
that these problems can be addressed best in the setting of a transitional outpatient clinic 
starting from the age of 14-16 years. The formation of a multidisciplinary (transitional) 
team is an essential element in the treatment of patients with an anorectal malformation 
or Hirschsprung disease.



Chapter 8

124

Reference List

 1. A.Pena. Important basic considerations, surgical management of anorectal malformations. Springer-
Verlag, New York; 1990.

 2. Prof.Dr.H.G.Gooszen. Leerboek Chirurgie. Bohn Stafleu en van Loghum, Houten; 2006.
 3. Langer JC. Hirschsprung disease. Curr Opin Pediatr. 2013;25:368-374.
 4. Laughlin DM, Friedmacher F, Puri P. Total colonic aganglionosis: a systematic review and meta-analysis 

of long-term clinical outcome. Pediatr Surg Int. 2012;28:773-779.
 5. Moore SW. Total colonic aganglionosis in Hirschsprung disease. Semin Pediatr Surg. 2012;21:302-309.
 6. Rintala RJ, Pakarinen MP. Long-term outcomes of Hirschsprung’s disease. Semin Pediatr Surg. 

2012;21:336-343.
 7. Rintala RJ, Pakarinen MP. Outcome of anorectal malformations and Hirschsprung’s disease beyond 

childhood. Semin Pediatr Surg. 2010;19:160-167.
 8. Bai Y, Chen H, Hao J, Huang Y, Wang W. Long-term outcome and quality of life after the Swenson 

procedure for Hirschsprung’s disease. J Pediatr Surg. 2002;37:639-642.
 9. Bazo M, Bailez M. Health-related quality of life in children and adolescents undergoing surgery for 

Hirschsprung’s disease and anorectal malformations. Arch Argent Pediatr. 2013;111:37-44.
 10. Kenny SE, Tam PK, Garcia-Barcelo M. Hirschsprung’s disease. Semin Pediatr Surg. 2010;19:194-200.
 11. Hall R, Fleming S, Gysler M, McLorie G. The genital tract in female children with imperforate anus. Am 

J Obstet Gynecol. 1985;151:169-171.
 12. Konuma K, Ikawa H, Kohno M, Okamoto S, Masuyama H, Fukumoto H. Sexual problems in male patients 

older than 20 years with anorectal malformations. J Pediatr Surg. 2006;41:306-309.
 13. Matley PJ, Cywes S, Berg A, Ferreira M. A 20 year follow-up study of children born with vestibular anus. 

Pediatr Surg Int. 1990;37-40.
 14. Metts JC, III, Kotkin L, Kasper S, Shyr Y, Adams MC, Brock JW, III. Genital malformations and coexistent 

urinary tract or spinal anomalies in patients with imperforate anus. J Urol. 1997;158:1298-1300.
 15. Moore SW, Albertyn R, Cywes S. Clinical outcome and long-term quality of life after surgical correction 

of Hirschsprung’s disease. J Pediatr Surg. 1996;31:1496-1502.
 16. van den Hondel D, Sloots CE, Bolt JM, Wijnen RM, de B, I, IJsselstijn H. Psychosexual Well-Being after 

Childhood Surgery for Anorectal Malformation or Hirschsprung’s Disease. J Sex Med. 2015;12:1616-
1625.

 17. Dornbusch SM, Carlsmith JM, Gross RT, Martin JA, Jennings D, Rosenberg A, et al. Sexual development, 
age, and dating: a comparison of biological and social influences upon one set of behaviors. Child Dev. 
1981;52:179-185.

 18. Wiegerink DJ, Stam HJ, Ketelaar M, Cohen-Kettenis PT, Roebroeck ME. Personal and environmental 
factors contributing to participation in romantic relationships and sexual activity of young adults with 
cerebral palsy. Disabil Rehabil. 2012;34:1481-1487.

 19. Hartman EE, Oort FJ, Sprangers MA, Hanneman MJ, van Heurn LW, de Langen ZJ, et al. Factors affecting 
quality of life of children and adolescents with anorectal malformations or Hirschsprung disease. J 
Pediatr Gastroenterol Nutr. 2008;47:463-471.

 20. Hartman EE, Oort FJ, Aronson DC, Hanneman MJ, van der Zee DC, Rieu PN, et al. Critical factors af-
fecting quality of life of adult patients with anorectal malformations or Hirschsprung’s disease. Am J 
Gastroenterol. 2004;99:907-913.

 21. Hartman EE, Oort FJ, Visser MR, Sprangers MA, Hanneman MJ, de Langen ZJ, et al. Explaining change 
over time in quality of life of adult patients with anorectal malformations or Hirschsprung’s disease. Dis 
Colon Rectum. 2006;49:96-103.



125

Predicting sexual problems in young adults with an Anorectal Malformation or Hirschsprung disease

8

 22. Hartman EE, Oort FJ, Aronson DC, Hanneman MJ, van HE, de Langen ZJ, et al. Explaining change in qual-
ity of life of children and adolescents with anorectal malformations or Hirschsprung disease. Pediatrics. 
2007;119:e374-e383.

 23. Muris P, Meesters C, Fijen P. The Self-Perception Profile for Children: further evidence for its factor 
structure, reliability and validity. Personality and Individual Differences. 2003;25:1791-1802.

 24. Wiegel M, Meston C, Rosen R. The female sexual function index (FSFI): cross-validation and develop-
ment of clinical cutoff scores. J Sex Marital Ther. 2005;31:1-20.

 25. Ter Kuile MM, Brauer M, Laan E. The Female Sexual Function Index (FSFI) and the Female Sexual Distress 
Scale (FSDS): psychometric properties within a Dutch population. J Sex Marital Ther. 2006;32:289-304.

 26. Shifren JL, Monz BU, Russo PA, Segreti A, Johannes CB. Sexual problems and distress in United States 
women: prevalence and correlates. Obstet Gynecol. 2008;112:970-978.

 27. Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, Mishra A. The international index of erectile 
function (IIEF): a multidimensional scale for assessment of erectile dysfunction. Urology. 1997;49:822-
830.

 28. A.M.Holschneider, J.M.Hudson. Incidence and frequency of different types, and classification of ano-
rectal malformations. Anorectal Malformations in Children. 2006. 163-184.

 29. Witting K, Santtila P, Jern P, Varjonen M, Wager I, Hoglund M, et al. Evaluation of the female sexual 
function index in a population based sample from Finland. Arch Sex Behav. 2008;37:912-924.

 30. Rosen RC, Fisher WA, Eardley I, Niederberger C, Nadel A, Sand M. The multinational Men’s Attitudes 
to Life Events and Sexuality (MALES) study: I. Prevalence of erectile dysfunction and related health 
concerns in the general population. Curr Med Res Opin. 2004;20:607-617.

 31. Rigueros SL, Connor MJ, Jones K, Kapetanakis VV, Giuliani S. Prevalence of Active Long-term Problems 
in Patients With Anorectal Malformations: A Systematic Review. Dis Colon Rectum. 2016;59:570-580.

 32. Rintala R, Mildh L, Lindahl H. Fecal continence and quality of life in adult patients with an operated low 
anorectal malformation. J Pediatr Surg. 1992;27:902-905.

 33. Rintala R, Mildh L, Lindahl H. Fecal continence and quality of life for adult patients with an operated 
high or intermediate anorectal malformation. J Pediatr Surg. 1994;29:777-780.

 34. Schmidt D, Winter S, Jenetzky E, Zwink N, Schmiedeke E, Maerzheuser S. Sexual function in adults 
with anorectal malformation: psychosocial adaptation. German Network for Congenital Uro-REctal 
Malformations (CURE-Net). Pediatr Surg Int. 2012;28:789-792.

 35. Stenstrom P, Kockum CC, Bener DK, Ivarsson C, Arnbjornsson E. Adolescents with anorectal malforma-
tion: physical outcome, sexual health and quality of life. Int J Adolesc Med Health. 2014;26:49-59.

 36. Kyrklund K, Taskinen S, Rintala RJ, Pakarinen MP. Sexual Function, Fertility and Quality of Life after 
Modern Treatment of Anorectal Malformations. J Urol. 2016;196:1741-1746.

 37. Versteegh HP, Johal NS, de B, I, Stanton MP. Urological and sexual outcome in patients with Hirschsprung 
disease: A systematic review. J Pediatr Urol. 2016.

 38. Grano C, Bucci S, Aminoff D, Lucidi F, Violani C. Feelings of depression in people with ARM: the role 
of critical incidents and perceived difficulties in close and sexual relationships. Pediatr Surg Int. 
2014;30:823-828.

 39. Pujols Y, Seal BN, Meston CM. The association between sexual satisfaction and body image in women. 
J Sex Med. 2010;7:905-916.

 40. Neuvonen MI, Kyrklund K, Rintala RJ, Pakarinen MP. Bowel Function and Quality of Life After Transanal 
Endorectal Pull-through for Hirschsprung Disease: Controlled Outcomes up to Adulthood. Ann Surg. 
2016.



 Chapter 9



General discussion and future perspectives





129

General discussion and future perspectives

9

General discussion and future perspectives

The aim of this thesis was to identify the functional and psychosocial problems patients 
with an anorectal malformation or Hirschsprung disease can encounter during life, and 
to investigate the psychosocial impact these diagnoses can have on parents. We hypoth-
esized that a multidisciplinary approach of the treatment of children, adolescents and 
adults with an anorectal malformation or Hirschsprung disease is essential for both func-
tional and psychosocial outcome. And that having a child with an anorectal malformation 
or Hirschsprung disease can cause psychosocial and psychological problems for parents.

Quality of Life

QoL has become an important aspect in the treatment of many chronic diseases in 
the last decades. In recent years, QoL of patients with an anorectal malformation or 
Hirschsprung disease has become a topic for many authors. A problem in QoL research is 
that many different questionnaires are used and different concepts are labelled as QoL. 
A definition of QoL must be given in order to know what was investigated. In addition a 
distinction has to be made between “QoL” and “health-related QoL”.
QoL is a multidimensional concept assessing function and satisfaction in all aspects of 
life.1 In other words, QoL is one’s evaluation of his/her functioning in a wide range of 
areas. QoL is subjective and refers to satisfaction. Health related QoL only measures 
those aspects that are influenced by one’s health.2 To measure QoL, questionnaires can 
be used. A questionnaire measuring all aspects of QoL includes six domains: the physical 
domain, the psychological domain, the social domain, environment, level of indepen-
dence and spirituality. We prefer that QoL questionnaires are completed by patients 
themselves, however in certain circumstances, for example a very young patient, they 
can be completed by proxies of the patient. However, it is known from literature that 
parents and siblings of patients can overrate or underestimate the QoL of a patient.3-5

Also the construction of a questionnaire has influence on the outcome of a study. A 
questionnaire assessing satisfaction with function, such as the WHOQOL-100, reveals 
different areas of concern compared to a questionnaire that inquires merely on function 
in different domains, such as the SF-36. A questionnaire as the WHOQOL-100 reflects the 
(dis)satisfaction of the patient and this does not necessarily mirror the functional limita-
tions.6 Therefore using validated QoL questionnaires is an essential element in order to 
conduct “high quality” QoL research. Also defining what you want to measure before 
starting QoL research will help you use the best questionnaire for your hypothesis.
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Quality of life is not a static concept. It may fluctuate over time because of certain life 
events. Also coping strategies of a person change over time, which can influence a per-
son’s QoL. QoL research will be more representative when set up as a longitudinal study.

In Chapter 2 we performed a qualitative analysis of studies concerning QoL in patients 
with an anorectal malformation. Almost all studies performed on QoL in patients with an 
anorectal malformation were of “low quality” or “moderate quality”. Real conclusions 
on QoL therefore could not be drawn from these studies.7 All studies did advocate to 
perform longitudinal research on this topic. Therefore, we started the KLANKbord-study, 
a multicentre, longitudinal QoL study of patients with an anorectal malformation or 
Hirschsprung disease and their parents. With this study we hope to provide more results 
on QoL of patients and parents in a longitudinal design. Furthermore, we want to see 
whether it is possible to identify those moments in life where our patients or their par-
ents could benefit from more intensive treatment, both for functional and psychosocial 
problems.

Anxiety, parental stress and QoL of parents of children with an anorectal 
malformation or Hirschsprung disease

A novelty of this thesis is the fact that anxiety, stress and QoL of parents of patients were 
investigated. This subject is often overlooked. We feel that the QoL of a child is largely 
influenced by (the QoL of) his or her parents. Literature shows that psychosocial prob-
lems of parents can indeed affect the well-being of children.8 Therefore, we hypothesized 
that if parents suffer from having a child with an anorectal malformation or Hirschsprung 
disease, they may not be able to take good care of their child, and that may in turn affect 
the QoL of the child.9

Parental stress has been investigated in other chronic diseases before, but not in parents 
of children with an anorectal malformation or Hirschsprung disease.10-13

In Chapter 3 and Chapter 4 we investigated anxiety and QoL of parents. Our hypothesis 
was that parents will experience anxiety after having a child with an anorectal malforma-
tion or Hirschsprung disease. We also assumed that anxiety levels would be different 
between mothers and fathers. And we hypothesized that this anxiety could lead to a 
decreased QoL. QoL refers to (dis)satisfaction and can vary over time. Therefore we as-
sumed that anxiety levels of parents would change over time.

Mothers of newborn children with an anorectal malformation or Hirschsprung disease 
showed more anxiety than fathers did. Also psychosocial QoL of mothers of newborns 
was decreased compared to fathers. This difference between parents was not measured 
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anymore after one year. Mothers scored slightly lower, and fathers experienced slightly 
more anxiety.14

The difference in anxiety between mothers and fathers was also not measured in parents 
of older children.15 When we compared overall QoL of parents of children with an ano-
rectal malformation or Hirschsprung disease with known reference values, no negative 
influence was seen.14

Interesting about these results is the fact that we now know that we can expect anxiety 
levels to be comparable between parents after one year and also that we can expect 
overall QoL of parents not to be impaired. The exact reason why this anxiety reduces over 
time, has not been identified in these studies. It could be the result of coping strategies 
or maybe the result of better functioning of the children but we do know that if we en-
counter parents that still experience psychosocial problems a year after the birth of their 
child or after the diagnosis was made, they may need psychosocial care or intervention 
programs. Programs focusing on psychological interventions and counselling showed a 
positive influence on anxiety, and a better use of problem-focused coping strategies in 
other patient populations.16,17

Because of the chronic character of these diseases and possible ongoing treatments, 
hospital visits and functional problems, parents can experience stress. In Chapter 5 pa-
rental stress of parents was measured using the Pediatric Inventory for Parents (PIP). This 
instrument investigates areas of anxiety and concern experienced by parents caring for 
an ill child without being limited to a specific illness. It combines disease related measures 
with generic measures so that these dimensions can be investigated in a quantitative 
fashion. One of the assets of the PIP is that parents are asked to rate both the frequency 
(PIP-F) of stressful illness-related events and the difficulty (PIP-D) they experience with 
these events since this gives a better insight on both coping and stressors.18

Levels of parental stress of parents of children with an anorectal malformation or 
Hirschsprung disease were comparable to other chronic diseases, such as inflammatory 
bowel disease or diabetes.11,12 In this study we measured that the parental stress does 
not reduce during the first 3 years after the diagnosis, meaning that psychosocial inter-
ventions focussing on stress reduction may be useful for these parents even years after 
the initial diagnosis was made.

Long term outcome and QoL in patients with (near) total colonic aganglionosis

The second half of this thesis is more focussed on the long term outcome of patients with 
an anorectal malformation or Hirschsprung disease. We investigated functional problems 
and QoL in different patient categories: children, adolescents and adults.
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In Chapter 6 patients with (near) total colonic aganglionosis (nTCA) were investigated. 
A consensus on the best surgical technique for this type of Hirschsprung disease is 
currently not available worldwide. Patients with nTCA are known to suffer from more 
functional complaints than patients with a classic short segment Hirschsprung.19-22 We 
performed a national study on functional results and QoL of this specific patient group. 
We found that the functional complaints were much higher, when reported by patients, 
using questionnaires, than reported in the charts. Earlier research done in this patient 
population was almost all done by chart review, meaning that problems could have 
been underestimated.20,21,23,24 QoL in patients with Hirschsprung disease has only been 
described in a limited number of studies, often without the use of standardised and 
validated questionnaires.20,21,23,25-35 In our study children between 4 and 17 years of age 
had a diminished overall QoL compared to reference values of healthy peers. Patients 
with nTCA of 18 years and older had a QoL comparable to their healthy peers despite 
their functional problems.
A superior technique could not be identified in this study because we felt that statistics 
could not be done in this group, due to the relatively low number of patients per surgical 
technique, and also because of the different lengths of follow-up.

Transitional outpatient clinic for patients with an anorectal malformation or 
Hirschsprung disease

The care for patients with an anorectal malformation or Hirschsprung disease is per-
formed by the pediatric surgeon. This covers the initial consult, the operation and the 
routine follow-up. When patients are 18 years or older, we unfortunately noticed that 
often this follow-up is discontinued. Partially due to the patient, but also because of the 
fact that many adult-centered-physicians are not familiar with these diagnoses. We think 
that this problem can be solved by the availability of a transitional outpatient clinic.
Transitional care is defined as a set of actions designed to ensure the coordination and 
continuity of health care and safe and timely transfers, as patients transfer between 
different locations or different levels of care within the same location or in a different 
setting.36,37 In the Pediatric Surgical Center of Amsterdam, we started this transitional 
outpatient clinic in 2012. The design of the clinic and the use of questionnaires were 
evaluated in Chapter 7, starting in adult patients. Only 17% of the invited patients made 
an appointment to come to our clinic. Questionnaires on functional problems and QoL 
were completed in advance. It was difficult to express the usefulness of the question-
naires in hard numbers, however the experience of both caregivers and patients was 
positive. It does alleviate the sense of taboo around the subject of defecating and makes 
problems comprehensible. In individual cases it was observed that complaints were not 
reported during consultation, but became apparent through questionnaire scores. Also 
in cases in which a good overall QoL was reported by the patient, significant impairment 
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in specific aspects of QoL was found. More and better “tailor made” personal care could 
be given to the patient. The overall experience of the patients that visited the clinic was 
good and they were satisfied by the advice and treatment given to them. Many patients 
in this study lived with their complaints for years before they visited our clinic. They did 
not know where or whom to turn to, and felt not understood by adult caregivers, who did 
not have sufficient knowledge of their pathology. Starting this transitional care at 12-18 
years of age in the future will hopefully identify problems earlier and make the transition 
into adult care easier.

Predicting sexual problems in patients with an anorectal malformation or 
Hirschsprung disease

Sexuality is a topic not often discussed by the pediatric surgeon with his/her patients. 
However we know from earlier research that adult patients with an anorectal malforma-
tion of Hirschsprung disease did miss discussing this with their doctor when they were 
adolescents.38,39 Patients with anorectal malformations can also have associated urogeni-
tal disorders making them more prone to the development of sexual problem in later 
life. Patients with Hirschsprung disease most often do not have associated urogenital 
disorders, but the problems, such as soiling or the fear of being incontinent while having 
sexual intercourse can be very limiting.39-45 We have seen in Chapter 8 of this thesis that 
sexual functioning in men and women in adulthood is impaired, and that psychosocial 
factors, such as self-competence, relationships with peers and body image during ado-
lescence are correlated with sexual functioning and distress in adulthood. These results 
suggest that we can identify patients during adolescence, that would be more prone to 
develop sexual problems in later life. These psychosocial factors can be identified during 
follow-up in the out-patient clinic. A more standardized care and follow-up schedule is 
needed. Therefore, we believe that the formation of a multidisciplinary (transitional) 
team is an essential element in the treatment of our patients.

Limitations of this thesis

Performing research on patients with a congenital disorder can be challenging. In the 
Netherlands approximately 80 patients are born each year with an anorectal malforma-
tion or Hirschsprung disease a year. Unfortunately not all pediatric surgical centres in the 
Netherlands participated in the longitudinal study (KLANKbord-study) and therefore the 
number of patients that were analysed was relatively low in some studies. Also the fact 
that the study is longitudinal and patients and parents need to complete questionnaire 
at different moments in time can be a problem. Drop outs during the study may influence 
the results.
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Future perspectives and clinical implications

Our goal is that the KLANKbord study will continue for many years to come. As mentioned 
earlier, knowledge and treatment options of patients with chronic diseases have become 
better during the last few decades, meaning that these patients will more often reach 
adulthood or even have the same life expectancy as their healthy peers. Therefore, more 
attention should be paid to their QoL. The KLIK method is a web based method in which 
QoL of children and parents is assessed, investigated and discussed. We hope that our 
study can be incorporated in KLIK in the future.

In this thesis, we have concluded that having a child with an anorectal malformation 
or Hirschsprung disease can have psychological and psychosocial impact on parents. 
Healthcare providers should focus more on these problems when treating a child with 
one of these diagnoses. The additive value of psychosocial interventions has not been 
investigated in this patient group yet. Therefore future research on psychosocial inter-
vention programs is essential.

Furthermore, it is important that every Pediatric Surgical Center that treats patients with 
an anorectal malformation or Hirschsprung disease has a multidisciplinary (transitional) 
outpatient clinic. In this team at least a pediatric surgeon, urologist, gynaecologist, stoma 
and incontinence nurse and a social worker should be incorporated to provide all the 
care that is needed. For the transitional clinic an adult urologist, adult gynaecologist, 
adult gastrointestinal surgeon should be added to this team.

We believe that with this thesis important aspects of QoL and functional problems 
of patients and their parents have been addressed. And we believe that with a more 
multidisciplinary approach the treatment of patients with an anorectal malformation or 
Hirschspung disease and their parents will be more complete and lifted to the next level.
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Summary

The title of this thesis “Anorectal malformations and Hirschsprung disease: functional 
and psychosocial challenges” reflects on the patients, their parents and their doctors. 
Within this manuscript we have addressed all these different concepts. We aimed to ex-
pose some not often investigated aspects, such as QoL and anxiety of parents of patients 
with an anorectal malformation or Hirschsprung disease. And we aimed to prove that a 
multidisciplinary approach for these patients is the only way to address all complaints 
that can influence the (health-related) QoL of the patients and their parents.

In the general introduction of this thesis, Chapter 1, an outline is given of the em-
bryological development of anorectal malformations and Hirschsprung disease. The 
different types of anorectal malformations and different length of aganglionic bowel 
in Hirschsprung disease are discussed. Patients with these disorders can have similar 
problems during (long-term) follow-up, and are therefore often combined in research. 
A definition of QoL is given and the importance of the difference between general QoL 
and health-related QoL is discussed. A detailed overview of our longitudinal, multicentre 
study, the KLANKbord-study, is also given in this chapter. We end this chapter with the 
outline of this thesis.

In Chapter 2 the results of our qualitative analysis of studies on QoL in adult and pediatric 
patients with an anorectal malformation are given. In total thirty articles met our inclusion 
criteria and were reviewed using a 20-item checklist on methodological quality. Twenty-
six studies were considered of “low quality” and 4 of “moderate quality”. Just 8 studies 
used only validated QoL questionnaires. Eleven used only non-validated questionnaires 
and the remaining 11 used both validated and non-validated questionnaires. Four stud-
ies had a longitudinal design and more than one measurement. Because of the relatively 
low quality of the studies performed on QoL in patients with an anorectal malformation, 
hard conclusions cannot be drawn from their results. All studies advocate to perform 
longitudinal research on this topic. Therefore, we have started the KLANKbord-study.

In the three following chapters the first results of the KLANKbord-study are described. 
These chapters represent the analysis we have done on the QoL, stress and anxiety of 
parents of patients with an anorectal malformation and Hirschsprung disease. Chapter 3 
reports on the differences in QoL and anxiety of mothers compared to fathers of newborns 
or older children with an anorectal malformation of Hirschsprung disease. Also QoL and 
anxiety levels of parents of newborns were compared to parents of older children (10 to 
13 years old). Mothers of newborns experience more anxiety than fathers of newborns 
do. This difference is not seen in parents of older children anymore. No statistical 
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significant differences were seen in anxiety and QoL comparing mothers of newborns to 
mothers of older children. The same results were seen in fathers. The anxiety level of a 
mother of a child with an anorectal malformation or Hirschsprung disease therefore will 
decline in time, possibly as a result of coping strategies.

In Chapter 4 the first longitudinal results on QoL and anxiety of our study group are de-
scribed. We have shown that QoL of parents of children with an anorectal malformation 
of Hirschsprung disease is not negatively influenced during the first year of the child’s 
life. We did prove that mothers are more anxious than fathers in the first months after 
the diagnosis anorectal malformation or Hirschsprung disease, however this difference 
could not be measured anymore after one year. This implies that it may be worthwhile to 
develop psychological intervention programs for those parents whose anxiety levels do 
not return to reference levels after one year.

Chapter 5 investigates the parental stress that can be caused by having a child with an 
anorectal malformation or Hirschsprung disease. And we were anxious to know whether 
time was of influence on this form of stress. The scores on parental stress indicated that 
parents experienced elevated levels of stress which stayed elevated up to three years 
after the diagnosis was made. These levels of stress are comparable to the stress that 
parents of children with other chronic diseases experience, such as inflammatory bowel 
disease and diabetes mellitus. This means that interventions for parental stress reduction 
can be very useful, even years after diagnosis. It is important for the pediatric surgeon 
treating the child and it’s parents, that these psychosocial interventions can be arranged 
and social workers are involved for parents in need.

The second part of this thesis was more focussed on the (long-term) outcome of patients 
with an anorectal malformation or Hirschsprung disease. Chapter 6 continues with the 
long-term results, both functional and psychosocial, of patients with near total colonic 
aganglionosis. This was set up as a national study. During long term follow-up patients 
with near total colonic aganglionosis experience functional problems. Loose stools, 
obstructive complaints, soiling and fecal incontinence were reported the most. However 
good overall QoL was reported after the age of 18 years old. Children and adolescents 
score lower on the physical and social domain of generic QoL than their peers. Using vali-
dated disease-specific and generic questionnaires during long-term follow-up showed to 
be of added value since the medical charts tend to underestimate functional complaints. 
A superior operative technique could not be identified with this study.

In Chapter 7 the design and start of the transitional outpatient clinic in the Pediatric 
Surgical Center of Amsterdam were described. Only patients of 18 years old and older 
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were included in this study. The multidisciplinary team that was created to form this tran-
sitional outpatient clinic (pediatric surgeon, gastroenterologist, gastrointestinal surgeon, 
gynecologist, urologist, sexologist and a colorectal nurse practitioner) was sufficient to be 
able to treat all different complaints our patients experienced. Also the use of question-
naires in this clinic proved to be of additive value to the consult. But especially made 
it possible to create more “tailor made” care for some of our patients. Both functional 
(for example incontinence or abdominal pain) as psychosocial problems (patients were 
embarrassed of their condition of afraid to have sexual intercourse because of their con-
dition) were encountered. A one year follow-up questionnaire was sent to the patients 
that had visited our clinic. Disease specific negative thoughts and feelings had decreased 
and in addition patients experienced more fun in their lives since visiting the transitional 
outpatient clinic. For some patients bowel management program were intensified or 
changed for the better and also two patients had surgery for their complaints with a 
good result.

Sexual functioning and sexual distress of patients with an anorectal malformation or 
Hirschsprung disease was investigated in Chapter 8. In addition, we also wanted to assess 
whether sexual functioning could be predicted by psychosocial factors in childhood and 
adolescence. This was a follow-up study of the NAHO study performed in 1998. Sexual 
functioning in adult men and women with an anorectal malformation or Hirschsprung 
disease is impaired compared to known cut-off scores. Females also suffer from more 
sexual distress. Psychosocial factors, such as self-competence, relationships with peers 
and body image during adolescence are correlated with sexual functioning and distress 
in adulthood. Pediatric surgeons should be more aware of the sexual problems that pa-
tients may face in the future as a result of their congenital anomaly. Therefore, it is very 
important that these factors are addressed during follow-up, for example in the setting 
of a multidisciplinary (transitional) outpatient clinic with the use of standardized (health 
related) QoL and functional questionnaires. This also in order to identify patients that are 
more likely to experience problems in the future.

In the general discussion, Chapter 9, a summary of all chapters is given. We also discussed 
the outcomes and the limitations of all studies. Several main conclusions can be drawn 
from this thesis. Parents of patients with an anorectal malformation or Hirschsprung 
disease do experience psychosocial or psychological problems, however these problems 
do not negatively influence their QoL. Problems with anxiety, especially of mothers, will 
decline after one year. But parental stress does not decline during the first 3 years after 
the diagnosis. During long term follow-up the use of questionnaires can be useful in iden-
tifying functional or psychosocial problems of patients. And a multidisciplinary approach 
is needed to treat a patient with an anorectal malformation or Hirschsprung disease.
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Samenvatting

De titel van mijn proefschrift: “Anorectal malformations and Hirschsprung disease: func-
tional and psychosocial challenges” doelt zowel op patiënten, hun ouders, maar ook op 
de zorgverlener, de kinderchirurg. In dit proefschrift hebben we al deze verschillende 
doelgroepen geprobeerd te belichten. We hebben ons ten doel gesteld om ook die 
onderwerpen de revue te laten passeren die vaak minder belicht worden, zoals kwaliteit 
van leven en angst bij ouders van kinderen met een anorectale malformatie of de ziekte 
van Hirschsprung. En tevens willen we duidelijk maken dat alleen middels een multi-
disciplinaire aanpak deze patiënten goed behandeld kunnen worden ten aanzien van 
alle klachten en problemen die ze kunnen ervaren tijdens follow-up. En aangezien deze 
problemen misschien wel een verslechtering van kwaliteit van leven geven is dit een zeer 
belangrijk punt voor onze patiënten en hun omgeving.

In de algemene introductie van dit proefschrift, Hoofdstuk 1, is een uitgebreide uitleg 
gegeven van de embryonale ontwikkeling van anorectale malformaties en de ziekte van 
Hirschsprung. De verschillende typen anorectale malformaties worden kort beschreven 
en ook wordt gesproken over het verschil tussen klassiek en lang segment Hirschsprung. 
Ondanks het feit dat het twee verschillende ziektebeelden zijn worden anorectale 
malformaties en de ziekte van Hirschsprung vaak samen genomen in het kader van we-
tenschappelijk onderzoek. Dit omdat beide aandoeningen vaak dezelfde soort (lange 
termijn) klachten kennen.
In de inleiding wordt ook een definitie van kwaliteit van leven gegeven, en er wordt 
gesproken over het belang van goed differentiëren tussen generieke kwaliteit van leven 
en ziekte gerelateerde kwaliteit van leven. Verder wordt een uitgebreide uitleg gegeven 
over onze longitudinale, multicentre studie: de KLANKbord-studie. Een acroniem voor 
Kwaliteit van Leven ANalyse bij Kinderen met een anorectale malformatie of de ziekte 
van Hirschsprung en hun ouders. We eindigen dit hoofdstuk met het doel en de opbouw 
van dit proefschrift.

In Hoofdstuk 2 vindt u de resultaten van onze kwalitatieve analyse van wetenschappelijke 
studies die tot op heden gedaan zijn bij patiënten met een anorectale malformatie. In 
totaal werden 30 studies geïncludeerd en geanalyseerd middels een 20 punten tellende 
lijst over methodologische kwaliteit. Zes en twintig studies waren van “lage kwaliteit” 
en 4 studies waren van “gemiddelde kwaliteit”. Slechts 8 studies gebruikten enkel geva-
lideerde vragenlijsten om de kwaliteit van leven te meten. Elf studies gebruikten alleen 
niet-gevalideerde vragenlijsten en de andere 11 gebruikten een combinatie van gevali-
deerde en niet-gevalideerde vragenlijsten. Vier studies hadden een longitudinale set up 
en hebben metingen uitgevoerd op meer dan 1 moment. Aangezien de kwaliteit van de 
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studies relatief laag was konden wij geen harde conclusies trekken uit de resultaten. De 
auteurs van vrijwel al deze studies gaven aan dat goed opgezet longitudinaal onderzoek 
naar dit onderwerp noodzakelijk is. Dit is één van de redenen geweest om te starten met 
de KLANKbord-studie.

In de volgende 3 hoofdstukken kunt u de eerste resultaten vinden van de KLANKbord-
studie. Dit deel van het proefschrift is gericht op de kwaliteit van leven, stress en angst 
van ouders van kinderen met een anorectale malformatie of de ziekte van Hirschsprung. 
Hoofdstuk 3 gaat over de verschillen in kwaliteit van leven en angstbeleving van moeders 
versus vaders van pasgeborenen en van moeders versus vaders van oudere kinderen. 
De beide groepen werden ook nog met elkaar vergeleken. Moeders van pasgeborenen 
ervaren meer angst dan vaders van pasgeborenen doen. Dit verschil werd niet meer 
geobjectiveerd bij ouders van oudere kinderen. Er werden geen significante verschillen 
gezien in kwaliteit van leven en angst wanneer we moeders van pasgeborenen vergele-
ken met moeders van oudere kinderen. Voor vaders was dit ook het geval. Concluderend 
is er dus in verloop van tijd geen verschil meer in de angst van moeders ten opzichte van 
vaders. We weten alleen nog niet wanneer dit verschil verdwijnt. Het verminderen van 
de angst kan het resultaat zijn van “coping strategieën”.

In Hoofdstuk 4 worden de eerste longitudinale resultaten getoond. In dit hoofdstuk 
wordt wederom gekeken naar kwaliteit van leven en angst. We laten zien dat kwaliteit 
van leven van beide ouders niet negatief beïnvloed wordt gedurende het eerste jaar door 
het krijgen van een kind met een anorectale malformatie of de ziekte van Hirschsprung. 
Wel werd bewezen dat moeders angstiger zijn dan vaders in de eerste maanden nadat 
de diagnose werd gesteld, maar dat dit verschil bij de leeftijd van 1 jaar reeds niet meer 
zichtbaar was. Dit betekent dat het zinvol zou kunnen zijn om psychologische interventie 
programma’s te starten voor ouders die na een jaar nog steeds angstig zijn.

Hoofdstuk 5 onderzoekt de ouderlijke stress die kan ontstaan bij het hebben van een kind 
met een anorectale malformatie of de ziekte van Hirschsprung. En tevens waren wij ook 
erg benieuwd of tijd na diagnose een gunstige invloed zou hebben op deze stress. Ouders 
van onze patiënten ervaren verhoogde ouderlijke stress gemeten vanaf 6 maanden na 
de diagnose tot zelfs 3 jaar na de diagnose. Het level van ouderlijke stress komt overeen 
met ouders van kinderen met andere chronische aandoeningen zoals inflammatoire 
darmziekte of suikerziekte. Dit betekent dat interventies gericht op reductie van deze 
ouderlijke stress mogelijk van grote waarde zijn voor deze ouders. Zelfs als deze interven-
ties pas gestart worden na enkele jaren. Het is van groot belang dat kinderchirurgen zich 
blijven realiseren dat de aandoening van het kind dat ze behandelen van grote invloed 
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kan zijn op de ouders. En dat we dus ook hier aandacht voor moeten hebben en hier een 
helpende hand in moeten bieden indien nodig.

Het tweede deel van dit proefschrift richt zich meer op de (lange termijn) uitkomsten van 
patiënten met een anorectale malformatie of de ziekte van Hirschsprung. Hoofdstuk 6 
gaat door met de lange termijn resultaten, zowel functioneel als psychosociaal, van pati-
enten met een (vrijwel) totaal aganglionair colon. Deze studie was opgezet als nationale 
studie. Tijdens de lange termijn follow-up ervaren deze patiënten verschillende functio-
nele problemen, zoals dunne ontlasting, obstructieve problemen, soiling en zelfs fecale 
incontinentie. Wel werd bij patiënten van 18 jaar en ouder een goede kwaliteit van leven 
gezien.
Kinderen en adolescenten scoorden lager op het fysieke en sociale domein van de kwa-
liteit van leven vragenlijst als we hen vergeleken met leeftijdsgenootjes. Het gebruik van 
gevalideerde ziekte specifieke en generieke kwaliteit van leven vragenlijsten bleek van 
toegevoegde waarde, aangezien met name functionele klachten niet voldoende gerap-
porteerd worden in de medische status.

In Hoofdstuk 7 is de start en opzet van de transitiepoli van het Kinderchirurgisch Cen-
trum Amsterdam beschreven. Alleen patiënten van 18 jaar en ouder werden in deze 
studie geïncludeerd. Het multidisciplinaire team dat was gevormd voor deze poli bleek 
sufficiënt om de klachten van onze patiënten te behandelen. Dit team bestond uit een 
kinderchirurg, gastro-enteroloog, gastro-intestinale chirurg, gynaecoloog, uroloog, 
seksuoloog en een stomaverpleegkundige. Het nut van gevalideerde vragenlijsten werd 
ook in deze studie gezien als een toevoeging aan het consult met de arts. En het maakte 
het ook mogelijk om meer “tailor made” zorg te kunnen leveren aan sommige patiën-
ten. Zowel functionele problemen (incontinentie en pijn) als psychosociale problemen 
(angst en schaamte) werden gezien bij de patiënten die onze kliniek bezochten. Een 
jaar na het eerste bezoek aan de kliniek werden de patiënten gevraagd wederom een 
vragenlijst in te vullen. Ziekte specifieke gedachten en gevoelens waren verminderd en 
tevens hadden patiënten een positievere blik op het leven. Bij sommige patiënten was 
het bowel management regime wat aangepast en 2 anderen waren zelfs geopereerd 
met goed resultaat. Kijkend naar kwaliteit van leven zagen we dat onze patiënten op 
sommige aspecten lager scoorden dan de referentie waarden, en na een jaar was dit niet 
significant verbeterd.

Seksueel functioneren en seksuele stress bij patiënten met een anorectale malformatie 
of de ziekte van Hirschsprung werd onderzocht in Hoofdstuk 8. Ook wilden we onder-
zoeken of psychosociale factoren op kinderleeftijd of tijdens adolescentie van invloed 
waren op seksueel functioneren en seksuele stress. Deze studie was een vervolgstudie 
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van de NAHO studie van Esther Hartman uit 1998. Seksueel functioneren, gemeten met 
vragenlijsten, van zowel mannen als vrouwen is slechter dan de normaalwaarden. Vrou-
wen ervaren ook meer seksuele stress. Psychosociale factoren, zoals zelf-competentie, 
relaties met leeftijdsgenootjes en zelfbeeld tijdens adolescentie zijn gecorreleerd met 
seksueel functioneren en stress op volwassen leeftijd. Kinderchirurgen moeten zich 
meer bewust zijn van de seksuele klachten die patiënten in de toekomst kunnen ervaren 
als gevolg van hun congenitale aandoening. Daarom is het ook erg belangrijk dat tijdens 
jaarlijkse controles veel meer aandacht is voor deze aspecten, bijvoorbeeld in de setting 
van een multidisciplinaire (transitie) poli gebruik makend van gestandaardiseerde (ziekte 
gerelateerde) kwaliteit van leven en functionele vragenlijsten.

In de discussie, Hoofdstuk 9, hebben we een samenvatting gegeven van alle hoofdstuk-
ken. En tevens werden de resultaten en de beperkingen van alle studies beschreven. 
Meerdere conclusies kunnen getrokken worden uit de verschillende hoofdstukken van 
dit proefschrift. Ouders van patiënten met een anorectale malformatie of de ziekte van 
Hirschsprung ervaren psychologische of psychosociale problemen. Echter leiden deze 
problemen niet tot een negatieve invloed op de kwaliteit van leven van deze ouders. 
Angst, met name bij moeders, wordt minder gedurende het eerste jaar. Ouderlijke stress 
wordt niet minder gedurende de eerste 3 jaar na het stellen van de diagnose. In de 
follow-up van patiënten kunnen (gevalideerde) vragenlijsten zeer nuttig zijn om bepaalde 
functionele en psychosociale problemen te identificeren. Tevens werd gezien dat een 
multidisciplinaire aanpak van de behandeling van patiënten met een anorectale malfor-
matie of de ziekte van Hirschsprung van toegevoegde waarde kan zijn.
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Na 6 jaar een “baan naast mijn baan”, is het eindresultaat dan eindelijk daar. Een proef-
schrift waar ik enorm trots op ben. Van mijn promotor Prof. Dr. Ernst van Heurn tot aan 
alle ouders van patiënten en patiënten zelf. Enorm bedankt, zonder de hulp van jullie was 
dit nooit gelukt. 
Er zijn nog een aantal mensen die ik in het bijzonder wil bedanken voor hun inzet en ook 
voor het vertrouwen in mij, gedurende de afgelopen jaren. 

Lieve Lideke, mijn copromotor: 6 jaar geleden tijdens mijn stage kinderchirurgie maakte 
jij mij enthousiast voor de kinderchirurgie. En tevens vertelde je me dat wij, als chirurgen, 
een operatie kunnen verrichten, maar dat de kwaliteit van leven na de ingreep iets is 
wat vaak vergeten wordt. Met dit in ons achterhoofd gingen we van start met al het 
onderzoek wat heeft geleid tot dit proefschrift. De eerste keer dat je een artikel van me 
ter correctie kreeg aangeboden, zakte de moed je even in de schoenen. Maar gelukkig 
werd dat in de loop der jaren steeds makkelijker! Heel erg bedankt voor alle tijd, die je 
hebt gestoken in al het onderzoek wat we samen hebben gedaan. Dank ook voor de 
mooie borrelavonden, die vaak begonnen als overleg, maar al snel gewoon een heerlijke 
avond bijpraten werden. Dank voor alles!!!

Geachte leden van de promotiecommissie, Prof. Dr. J. de Vries, Prof. Dr. I de Blaauw, Prof. 
Dr. R.J.B.J. Gemke, Prof. Dr. J. Oosterlaan, Dr. P.J. Tanis, Dr. J.R. de Jong en Dr. H.W. van Lun-
sen, hartelijk dank voor de tijd die u heeft genomen om mijn proefschrift te beoordelen, 
en bedankt dat u zitting wil nemen in de promotiecommissie. 

Lieve paranimfen, mijn “kleine” zusjes. Wat ben ik trots dat ik hier sta met jullie beiden aan 
mijn zijde. Janneke, mijn “grote kleine” zus, ooit zelf nog nagedacht over geneeskunde, 
maar inmiddels klaar met je bachelor psychobiologie aan de UvA. Naast deze studie 
speel je de sterren van de hemel op je cello. Er zijn weinig mensen die kunnen zeggen 
dat ze even naar hun kleine zus gaan luisteren in het Concertgebouw in Amsterdam. Zo 
ontzettend stoer dat je dit allemaal naast je studie doet. 
Eefje, mijn “kleine kleine” zus, in je tweede studiejaar geschiedenis aan de UvA. Zowel 
voor je studie, maar ook als bestuur van je studievereniging ga jij altijd voor de volle 
100% . Studiereizen plannen en uitgebreide rondleidingen verzorgen voor studiegenoten 
in musea over de hele wereld, je houdt er van en doet dit met heel veel plezier. Ik laat me 
graag nog eens door je rondleiden in het Rijksmuseum of het Louvre!! 
Lieve zusjes, ik ben enorm trots op jullie en ben heel blij dat ik jullie “grote” zus ben. 
Nassaukade 314-4 rules!!
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Beste medeauteurs, ik wil jullie bedanken voor al jullie tijd die jullie hebben geïnvesteerd 
in het lezen en corrigeren van mijn artikelen. Met name Danielle, Laurens en Stefan wil ik 
even noemen. Jullie hebben zoveel werk gedaan. Dank hiervoor en heel veel succes met 
de vervolgstudies!! Ik heb zin om jullie te helpen!
Ook alle coördinatoren van de KLANKbord-studie in de kinderchirurgische centra heel erg 
bedankt voor het includeren van alle patiënten. Ik weet dat het af en toe een best lastige 
taak is. Dank hiervoor!!

Lieve Lisanne en Lilian, dank voor al jullie hulp de afgelopen jaren. Invoeren van data in 
de database, versturen van vragenlijsten, mijn aanstelling weer eens verlengen in de VU 
en het AMC, niets was te veel voor jullie. En natuurlijk ook bedankt voor alle kopjes thee 
en koffie die we hebben gedronken tijdens de eindeloze dagen die ik op het secretariaat 
heb doorgebracht.

Lieve oud-collega’s van het Kinderchirurgisch centrum Amsterdam. Dank voor de mooie 
opleidingstijd en differentiatie chirurgie bij kinderen. Ik heb een enorm goede basis voor 
mijn vak bij jullie mogen leggen. 

Lieve oud-collega’s uit het UMCG.  Bedankt voor een geweldige fellowtijd in een van de 
leukste steden van Nederland: Groningen. Ik heb ontzettend veel van jullie geleerd en 
vond het fantastisch om in zo’n mooie kinderchirurgische groep mee te draaien. Het was 
lastig om weg te gaan. 

Lieve collega’s van het WKZ. Inmiddels al weer een jaar bij jullie, in het centrum van het 
land. Samen maken wij de kinderchirurgische zorg in dit ziekenhuis nog mooier en groter 
dan het al is. Daar heb ik heel veel zin, en ook alle vertrouwen in.  

Ca, Maayk, San, Kyr en Pas: Eindeloze avonden kaasfondue, witte wijn en goede verhalen. 
Tripjes naar Split en Londen om even echt bij te praten. Ik geniet enorm van al deze 
momenten en hoop dat er in de toekomst nog veel meer mogen volgen! Love you all!
Annelie: Samen werken in het ZMC, samen heerlijk koken, samen op stap in Amsterdam, 
samen naar Sri Lanka, samen (tegelijk) in een promotietraject. Uit al dit samen is een 
prachtige vriendschap ontstaan, die ik enorm koester. Dank voor al deze momenten, er 
komen er meer!  
Mijn jaargenootjes, Carlijne, Juud, Charlotte, Kristien, Hester en Carola: Vanaf ’98 door 
dik en dun, letterlijk en figuurlijk. Wat een mooie jaren heb ik met jullie mogen beleven. 
Dank voor het altijd open en eerlijk zijn tegen elkaar. Wanneer hebben we weer lustrum-
reis? Ik heb er zin in!
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Suus en Geertje: Twee vriendinnen in het buitenland, Berlijn en Singapore. Het gaat er 
dus duidelijk niet om hoe vaak je elkaar ziet. Want elke keer als we dan wel weer samen 
zijn is het alsof het nooit anders is geweest. Ik denk dat ik maar snel weer wat vliegtickets 
ga boeken. I’m on my way!!

Lieve Mama en Paul: Bedankt voor alle steun, vertrouwen en liefde die jullie me geven. 
Heerlijke dagen ontspannen en weekendjes weg kunnen we nu weer meer gaan inplan-
nen. Een dag bijpraten, is van ongelofelijk grote waarde voor me. Dank voor alles wat je 
me geleerd hebt mam! Ik hou van jullie! 
Lieve Papa en Jet: Ja pap, dat had je niet gedacht een aantal jaar geleden. Dat ik nu in je 
voetsporen zou treden. Nog geen professor, maar de eerste stap is gezet! Dank voor het 
enorme vertrouwen, dat jullie in me hebben. Alle momenten die we samen hebben in 
Frankrijk of in Haarlem, zijn altijd een feestje! Ik hou van jullie!   
Lieve Edgar: Jij maakt mij compleet! Samen gaan we de rest van de wereld veroveren! Ik 
hou enorm veel van je! 
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