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Chapter 1

Scope of the thesis

The aim of this thesis is to broaden our knowledge on the diagnostic process 

and treatment of acute appendicitis and constipation, two common causes of 

abdominal pain in children who are admitted to the emergency department.

Acute abdominal pain

Acute abdominal pain is the third most important reason for children under 

15 years to be admitted to emergency departments, and is associated with 

high costs, especially if hospitalization ensues [1]. In the United States of 

America, for instance, annually approximately 900.000 children are admitted 

to emergency departments with acute abdominal pain and suspicion on ap-

pendicitis [2]. As shown in Table 1 acute abdominal pain in these children can 

have various causes [3]. To differentiate between these causes the age of the 

child and features of the pain (location, duration, type) are important factors 

to take into consideration. In addition, symptoms, such as anorexia, nausea, 

vomiting, or problems with defecation or micturition, should be taken into 

account by asking the patients or their caregivers about such complaints. To 

differentiate between diseases in more detail, physical examinations are per-

formed in combination with laboratory results and sometimes with diagnostic 

imaging such as ultrasound scans. It is important to distinguish quickly and 

efficiently between diseases that require immediate, perhaps surgical, treat-

ment and those where conservative treatment suffices [4]. Therefore, children 

with acute abdominal pain who are referred to the emergency department, are 

often first examined by a surgeon when acute appendicitis is suspected. If left 

untreated, acute appendicitis is a most dangerous disease in terms of morbid-

ity and mortality and therefore, necessarily, the first priority is to exclude or 

confirm this disease [5]. If the surgeon or surgeon-in-training cannot locate 

the cause of the abdominal pain, a pediatrician or other medical specialist 

should examine a child with acute abdominal pain. In approximately 28% of 

the children with acute abdominal pain, several visits to an emergency de-

partment are required before their abdominal pain is diagnosed or explained 

conclusively [6]. Usually, these extra consultations are needed to establish 
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with more certainty that a child does suffer appendicitis and does not require 

surgical treatment. Buddingh and colleagues demonstrated that only 37% of 

the boys and 23% of the girls who were initially admitted to the emergency 

department with suspected appendicitis were actually diagnosed with appendi-

citis [6]. Other common alternative diagnoses for appendicitis are constipation, 

gastroenteritis and mesenteric adenitis [4]. Furthermore, for a quarter to half 

of the children with abdominal pain, doctors are unable to find a cause for 

their symptoms, not even after several consultations. These children are then 

diagnosed with non-specific abdominal pain, which is a diagnosis by exclusion 

for acute abdominal pain.

Table 1. Possible causes of non-traumatic acute abdominal pain in children

Gastrointestinal Appendicitis

Gastroenteritis

Constipation

Mesenteric lymphadenitis

Intussusception

Volvulus

Malrotation

Irritable bowel syndrome

Inflammatory bowel disease

Incarcerated hernia

Peptic ulcer (with perforation)

Intraabdominal abscess

Adhesions with intestinal obstruction

Meckel’s diverticulitis

Necrotizing enterocolitis

Hirschprung disease

Primary bacterial peritonitis

Hepatobiliary, splenic, 
pancreatic

Cholecystitis/cholelithiasis

Hepatitis

Pancreatitis 
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Genito-urinary Urinary tract infection

Nefrolithiasis

Dysmenorrhea

Pelvic inflammatory disease

Ovarian/testicular torsion

Ruptured ovarian cyst

Ectopic pregnancy

Cardiac Myocarditis

Pericarditis

Endocarditis

Congestive heart failure

Pulmonary Pneumonia

Hematologic Sickle cell vasooclusive crisis

Hemolytic uremic syndrome

Henoch Schönlein purpura

Metabolic Diabetic ketoacidosis

Acute porphyria

Miscellaneous Viral infection

Pharyngitis

Functional pain/non-specific abdominal pain

Colic

Abdominal migraine

Familial Mediterranean fever

Anterior Cutaneous Nerve Entrapment Syndrome

Poisoning (lead or iron)

Acute appendicitis 

Diagnosis and treatment

Acute appendicitis typically presents with symptoms including periumbilical 

pain that migrates to the right lower quadrant, pain during movement, fe-

ver, anorexia, and vomiting following the onset of pain. But, because various 

other causes of abdominal pain mimic the symptoms associated with appen-

dicitis, a relatively large number of the children are incorrectly diagnosed with 

appendicitis [7]. To improve the diagnostic process of appendicitis, scoring 

systems such as the Alvarado Score for Acute Appendicitis [8] or the Pediatric 
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Appendicitis Score were developed [9]. Nevertheless, the negative appendec-

tomy rate ranges from 5-20% depending on age, gender and used diagnostic 

methods, which means that these patients were incorrectly diagnosed with 

appendicitis and their appendices were removed unnecessary [7,10]. In the 

past, acute appendicitis in children was almost always treated surgically, and 

it still is the most common reason for abdominal surgery in children, occur-

ring in approximately 1 to 4 per 1000 children annually [11]. Several recent 

studies have investigated the use of a conservative treatment with antibiotics 

for acute appendicitis in children. The conservative treatment have an initial 

success rate around 90-95%, but with a readmission rate from 1-32% after 

one year [12-17]. Especially patients with acute appendicitis and an appen-

dicolith have a lower treatment efficiency.  The complication rate is similar to 

the surgical treatment [13,17]. However, due to differences in used antibiotic 

regimens and follow-up time in the studies, more research is needed to de-

termine which type of patients and which antibiotics are most suitable for a 

conservative treatment. Currently, most hospitals still use a surgical treatment 

for appendicitis, by either performing a laparoscopic or open appendectomy 

[18]. Irrespective of the type of appendectomy chosen, both are associated 

with complications. Markar and colleagues estimated that simple appendicitis, 

i.e. appendicitis without perforation, is associated with a complication rate of 

3% after laparoscopic appendectomy and 6% after open appendectomy [19]. 

In case of perforated appendicitis the complication rate increases to 15% and 

29% for laparoscopic and open appendectomy, respectively [19]. To improve 

the outcome of appendicitis it is important to take into account the risk factors 

that can influence the diagnostic process and treatment outcome of appendec-

tomy. For example, obesity was reported to negatively affect the diagnostic 

process of appendicitis in children [11,20,21]. The outcome after appendecto-

my in terms of complication rate and length of hospital stay also seem to be 

negatively influenced by obesity in patients with appendicitis [22-24]. While 

obesity is a recognized risk factor for misdiagnosing appendicitis and for com-

plications after treatment, the influence of a low body mass index has not 

previously been addressed in children, even though underweight is associated 

with poor clinical outcomes in adult patients undergoing other types of gas-

trointestinal surgery [25]. In Chapter 2 we therefore present a study on the 

influence of body mass index on the diagnosis and treatment of appendicitis.
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Etiology and pathophysiology

To refine the diagnostic process and treatment outcome of appendicitis it is 

important to have sufficient knowledge about the etiology and pathophysi-

ology of the disease. With this knowledge we aim to develop an alternative, 

preferably less invasive, treatment for appendicitis with fewer complications.  

Some factors, such as being between 10 and 19 years old or being a boy, are 

known to increase the risk of appendicitis [26,27]. Nevertheless, the precise 

etiology and pathophysiology of acute appendicitis in children remains unclear. 

As illustrated in Figure 1, various pathways leading to the development of ap-

pendicitis have been proposed. The classic theory is that an obstruction of the 

lumen causes increased pressure in the lumen of the appendix and subsequent 

decreased blood flow to the appendix [28,29]. This leads to ulceration of the 

mucosal lining of the appendix wall after which bacteria, which were already 

present in the intestinal flora, invade the wall of the appendix, and cause the 

appendix to inflame. In addition, a number of causes for the obstruction of the 

appendix lumen have been proposed, such as fecolith, tumors, and enlarged 

lymphoid follicles [28,29].

Enlargement of lymphoid follicles can be the result of bacteria, parasites, or 

viruses [30-32]. Sisson and colleagues proposed another pathophysiological 

pathway to appendicitis, whereby a viral infection directly induces mucosal 

ulceration followed by a secondary bacterial invasion in the wall of the ap-

pendix [33]. The association between viral infections, such as cytomegalo-

virus, human herpesvirus 6, measles, adenovirus, or epstein-barr virus, and 

acute appendicitis were studied, but mostly in immune compromised patients 

[31,34-36]. Cytomegalovirus and human herpesvirus 6 are most prevalent in 

children, but their role in the etiology of appendicitis remains unclear [37-39]. 

We aimed therefore to investigate whether there is an association between 

these two viruses and the development of acute appendicitis in immunocom-

petent children and we present the results of this study in Chapter 3.
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Constipation 

Acute constipation

Constipation is one of the common diagnosis in children with acute abdominal 

pain after appendicitis. Approximately 5-20% of the children who are admit-

ted to the emergency department with suspicion on appendicitis are finally 

diagnosed with constipation [4,6,40]. Acute constipation presenting with ab-

dominal pain can be difficult to diagnose because its symptoms can mimic the 

symptoms of acute appendicitis. Various internationally established diagnostic 

criteria for chronic constipation exist, one of which is the Rome IV criteria 

[41]. Unfortunately, such criteria are not available for constipation with an 

acute presentation. In practice, to exclude or confirm constipation, many phy-

sicians and physicians in training only ask patients with acute abdominal pain 

whether their bowel habits changed recently or whether they experience them 

as normal. Most people, however, do not know what normal bowel habits are 

so only asking about these two aspects does not seem sufficient. Even if one 

Figure 1. Pathogenesis of acute appendicitis
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were to apply the criteria for chronic constipation to constipation with an acute 

onset, several obstacles to confirm the diagnosis conclusively would remain. 

For example, the pediatric Rome IV criteria for constipation not only consist of 

questions on symptoms, but, in addition, they require digital rectal examina-

tion of the patient [41]. This is a relatively invasive examination and therefore 

often avoided in clinical practice [42-45]. In some cases, abdominal X-rays are 

used to study the presence of an excessive amount of feces in the bowels as a 

sign of constipation [43,46]. However, the use of abdominal X-rays to diagnose 

constipation in children was strongly criticized in recent studies and by the 

ESPGHAN/NASPGHAN guidelines [40,45,47]. Moreover, due to the fact that 

the above mentioned diagnostic methods are often not performed or not per-

formed sufficiently to diagnose constipation in children with acute abdominal 

pain, an extra consultation the next day can be used to observe the progress 

of symptoms. Children with acute constipation, however, have no direct benefit 

from such extra consultations, because they do not receive adequate treat-

ment for their symptoms in the meantime. Also, in many cases constipation is 

still not diagnosed after these extra consultations. Instead, these children with 

constipation are wrongly diagnosed with non-specific abdominal pain [48,49]. 

This misdiagnosis can result in chronic abdominal pain, because the consti-

pation is left untreated. Hence, we believe that a better method is needed to 

diagnose constipation in children who present with acute abdominal pain at the 

emergency department. In Chapter 4 we introduce a new diagnostic method 

to determine acute constipation in children with acute abdominal pain, in the 

form of a study protocol illustrating the use of laxatives and enemas by chil-

dren who could not be conclusively diagnosed on first consultation at the emer-

gency department. The standard treatment for fecal disimpaction in children 

with constipation is laxatives and/or enemas, and have proven to be effective 

and safe [45,50,51]. We hypothesize that supporting fecal evacuation with lax-

atives and enemas in these children could accelerate the diagnostic process. In 

case a child indeed suffers from constipation, using laxatives and enemas will 

often lead to rapid reduction of pain. In addition to the positive effect on the 

child’s condition, the reduction of pain also provides more certainty that the 

abdominal pain was indeed caused by constipation. If a child does not suffer 

from constipation, then the use of laxative and enemas will not provide much 

relief of the symptoms, indicating that it is less likely that the abdominal pain is 



19

General introduction

caused by constipation (with the exception of therapy-resistant constipation).

Characteristics of constipation

To refine the diagnostic process of constipation at the emergency department 

it is necessary to understand the general characteristics of constipation. Con-

stipation is a collective term for a condition whereby it is difficult to empty 

the bowel without distinguishing between the underlying causes of the prob-

lem. Constipation in children can present with various symptoms, such as a 

low stool frequency, painful or hard bowel movements, and episodes of fecal 

incontinence [41]. Approximately 18% of the constipated children also has 

fecal incontinence [52]. The prevalence rate of constipation varies between 

1% and 30%, depending on demographics, respondent characteristics, and 

the diagnostic criteria used [53-56]. In Chapter 5 we present a study on 

the prevalence of constipation and fecal incontinence in the general pediatric 

population of the Netherlands. Our aim was to gain insight into the magnitude 

of the problem generally, before comparing it to a specific patient population 

with acute abdominal pain. With this study we also aimed to assess whether 

children recognize abnormal bowel habits, and whether they seek help for their 

defecation problems. Finally, we studied the defecation frequency and consis-

tency of children with defecation disorders, to investigate whether only asking 

children about their defecation patterns is sufficient to recognize children with 

constipation.

There are a number of treatment options for children with constipation, such 

as adjustments to the child’s diet, using medication, or sometimes irrigation of 

the bowels depending on the severity of symptoms and the underlying cause 

of constipation [45]. Prognosis after treatment depends on therapy compli-

ance but also on the severity and possible underlying cause [45]. It is often 

assumed that children outgrow their defecation problems [57,58]. More recent 

studies, however, have shown that 20% to 52% of the children with constipa-

tion still have symptoms after many years of treatment [59-61].

In Chapter 6 we present a study comparing children and young adults with 

defecation problems to determine the differences in prevalence rates of defe-

cation disorders, occurrence of associated symptoms, and coping with symp-
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toms. We developed the Groningen (Pediatric) Defecation and Fecal Continence 

Questionnaire that enabled us to study the characteristics of defecation disor-

ders (Chapter 7). This questionnaire was needed because in most currently 

available questionnaires regarding constipation the focus is on the symptoms 

of constipation without taking into account symptoms of fecal incontinence, 

even though fecal incontinence and constipation often coexist [52]. In addi-

tion, different questionnaires were used for children and adults, rendering it 

impossible to compare defecation disorders between children and young adults 

and to monitor treatment outcome after a child becomes an adult. In future, 

the Groningen (Pediatric) Defecation and Fecal Continence Questionnaire could 

also be used to monitor defecation disorders during treatment or, in a short-

ened form, even as a diagnostic method for constipation in children with acute 

abdominal pain.

Finally, in Chapter 8, the conclusions of the studies described in this thesis are 

discussed and we provide some recommendations for improving the diagnostic 

process and treatment of acute appendicitis and constipation in children.
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Abstract

Purpose 

The impact of lower body mass index (BMI) on appendicitis has never been 

addressed. We investigated whether different BMIs affect the diagnosis and 

treatment of appendicitis in children.

Methods

The correlation between BMI and diagnosis accuracy and treatment quality was 

evaluated by retrospective analysis of 457 children diagnosed with appendici-

tis. Based on BMI percentiles, patients were classified as either underweight 

(n = 36), normal weight (n = 346), overweight (n = 59), or obese (n = 16). 

Diagnosis accuracy was measured by negative appendectomy rate, perforation 

rate, and number of consultations. Treatment quality was measured by com-

plication rate and length of hospital stay.

Results

Underweight patients had the highest negative appendectomy (OR 3.00, P = 

0.008) and complication (OR 2.75, P = 0.041) rate. BMI did not influence per-

foration rate or number of consultations. Both underweight and obese patients 

stayed in the hospital longer than normal weight patients (regression coeffi-

cient 2.34, P = 0.001, and regression coefficient 9.40, P < 0.001, respectively). 

Furthermore, in obese patients, the hospital stay after open appendectomy 

was prolonged compared to laparoscopic appendectomy (P < 0.001). No such 

differences were observed in patients with lower BMI.

Conclusions

Underweight children are misdiagnosed more often, stay in hospital longer, and 

experience more postoperative complications than children of normal weight. 

Obesity is associated with longer hospital stays. Laparoscopic appendectomy 

might shorten the length of hospital stays in these patients. We conclude that 

in addition to obesity, underweight should also be considered a risk factor for 

children with appendicitis.
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Introduction

Appendectomy is one of the most common surgical interventions and is per-

formed in approximately 1–4 in 1000 children per year [1]. Obesity was report-

ed to negatively affect the time required for and the accuracy of the diagno-

sis of appendicitis in children [1-3]. Furthermore, obesity was found to affect 

wound healing due to delay in the recovery of mechanical strength, decreased 

wound collagen deposition, and an increased risk of inflammation [4]. There-

fore, in adult patients, obesity also appears to impact the complication rate and 

length of hospital stay after appendectomy [5-7]. Nevertheless, reports to the 

contrary have also been published [2,8].

Whereas obesity is a recognized risk factor for accurate diagnosis and surgical 

outcomes, the impact of a low BMI has not been addressed. In fact, under-

weight patients are often excluded from studies evaluating the influence of 

BMI on outcomes despite the fact that any abnormality, including underweight, 

may influence a patient’s health [9]. It was reported that underweight changes 

physiological processes and may, for instance, lead to malnutrition and oste-

oporosis [10], impaired functioning of the immune system [11], or disturbed 

wound healing [12]. Preoperative malnutrition was identified as an important 

predictor of poor clinical outcomes in adult patients undergoing gastrointesti-

nal operations [13]. Surprisingly, little is known about the correlation between 

underweight and the diagnosis or surgical outcomes after appendicitis.

Surgical intervention in case of appendicitis involves different procedures, of 

which the open appendectomy and laparoscopic appendectomy are most fre-

quently performed. The influence of BMI on the outcome of these two types 

of appendectomy is still under debate. Several studies demonstrated that a 

laparoscopic appendectomy associates with better outcomes in both obese 

children and adults in the sense of fewer complications and shorter hospital 

stays [6,14,15], while other studies reported no additional benefit from lapa-

roscopy for obese patients compared to non-obese patients [16,17].

Our first aim was to determine whether BMI, from low (underweight) to high 

(obesity), influenced the diagnosis of appendicitis in children. Our second aim 

was to study whether BMI influenced the outcome of the treatment of appen-

dicitis. Our third aim was to analyze which operative technique had a favorable 

outcome in the different BMI categories.
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Materials and methods

Patients

We compiled a database of 697 patients (5–18 years old), diagnosed with ap-

pendicitis, and who underwent an appendectomy. These patients were referred 

to the emergency department of University Medical Center Groningen, in the 

Netherlands, between January 2000 and September 2015. We excluded 208 

patients from the database of 697 patients due to lack of information on weight 

and/or height (the two parameters required to calculate BMI). Subsequently, 

we also excluded 32 patients who had a median laparotomy, since this tech-

nique is used if complications are expected to occur. Finally, 457 patients were 

selected for analyses. The local medical ethics committee approved this study.

Variables

To study the influence of BMI on the diagnosis of appendicitis, we analyzed the 

negative appendectomy rate, perforation rate, and number of consultations. 

The negative appendectomy rate was a measure for the number of patients 

misdiagnosed with appendicitis according to perioperative findings and/or 

pathological examination of the removed appendix. The perforation rate was 

based on the percentage of perforations visible during appendectomy. Consul-

tations were performed by a surgeon in training under supervision of a pedi-

atric or general surgeon. An additional consultation the next day was used for 

clinical reassessment during which laboratory and/or imaging investigations 

were repeated. For 55 patients, data were missing regarding the number of 

consultations required for diagnosing the patient.

To establish a possible correlation between BMI and its influence on the treat-

ment of appendicitis, we investigated the complication rate and length of hos-

pital stay. Data on the length of hospital stay were missing for eight patients. 

The postoperative complications taken into account were wound infections, 

abscess, fever lasting for more than 2 days after appendectomy, peritonitis 

developed after appendectomy, hematoma, bowel obstruction, urinary tract 

problems, postoperative ileus, readmission, and one or more reoperations.

BMI in children was corrected for age and gender and expressed in percentiles 

ranging from 0 to 100, where 0 stood for severe underweight and 100 for ex-

treme obesity [18]. We investigated the following BMI groups: BMI percentile 
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<5 (underweight, n = 36), BMI percentile 5–84 (normal weight, n = 346), BMI 

percentile 85–94 (overweight, n = 59), and BMI ≥ 95 percentile (obese, n = 

16).

To establish possible correlations between BMI and the performed operative 

techniques, we compared the outcomes after laparoscopic and open appen-

dectomy. Open appendectomy was performed mainly during the first years 

of this study, while a laparoscopic approach was used more often during the 

last few years. We, therefore, corrected our analyses for the year in which the 

appendectomy had been performed. Prophylactic antimicrobial treatment was 

the same for both operative techniques. Appendectomy was performed within 

12 hours of diagnosis, and the operation was not postponed until the next day. 

Data on the type of appendectomy used were available for 411 patients. All 

patients underwent standard clinical and laboratory assessment. Information 

on the use of ultrasound and CT scan was available for 402 patients.

To correct for variables in the multivariable analyses, we used information on 

the year the appendectomy had been performed and on age, gender, height, 

weight, operative technique, perforation status, C-reactive protein (CRP) levels, 

and leukocyte levels of the patients. The variables leukocytosis and increased 

CRP level were both corrected for age and gender.

Statistical analysis

We used SPSS 22.0 for Windows (IBM SPSS Inc., Armonk, NY) for the sta-

tistical analyses of the data. A descriptive analysis was performed for all the 

variables. To test if variables were normally distributed, we used the Kolmogor-

ov-Smirnoff and Shapiro-Wilk tests. For normally distributed continuous data, 

we used the independent-sample Student’s t test, and to analyze abnormally 

distributed continuous data, we used the Mann-Whitney U test. We used the 

chi-square test to compare categorical data. After the univariate analyses, we 

performed a multivariable analysis to correct for variables such as age and 

gender to create a better simulation of the actual clinical setting. The multivari-

able analyses used to determine diagnostic accuracy were corrected for year 

of appendectomy, age, and gender. Multivariable analyses used to determine 

treatment quality were corrected for year of appendectomy, age, gender, type 

of operative technique, perforation status, CRP level, and leukocyte level. We 



30

Chapter 2

used binary logistic regression to estimate the odds ratio (OR) and 95% confi-

dence interval (95% CI) for the binominal outcomes (negative appendectomy 

rate, perforation rate, number of consultations, and complication rate). Linear 

regression was used to estimate the regression coefficient (B) and 95% CI for 

the continuous outcome (length of hospital stay). The BMI category “normal 

weight” was used as a reference value to which all the other BMI categories 

were compared. We considered P values below 0.05 statistically significant.

To investigate which operative technique had the most favorable outcome in 

terms of complications and length of hospital stay for the different BMI cat-

egories, we used an interaction term. The interaction term indicates whether 

the influence of one variable depends on the value of another variable, e.g., 

whether the influence of BMI on the occurrence of complications is different for 

BMI groups according to surgical technique. If the interaction term is signifi-

cant (P < 0.05), it implies that BMI and the operative technique interact with 

each other and that therefore, these factors together have a different influence 

on the outcome of the analyses than separately.

Results

Characteristics of patients, diagnostic methods, and operative tech-

niques

The patient characteristics per BMI group are presented in Table 1. Under-

weight children were significantly younger than children with normal weight (P 

= 0.001). There was no difference in gender distribution per BMI group. The 

clinical and laboratory assessment was the same for each BMI group. Never-

theless, an ultrasound was performed almost twice as often in the underweight 

group than in the other BMI groups (P = 0.023) (Table 1). Age and gender 

had no significant influence on the use of ultrasound. In most BMI groups, 

laparoscopic appendectomy had been performed more often than open appen-

dectomy, except in the case of the underweight group (P = 0.005). In these 

patients, laparoscopic appendectomy was performed equally often as open 

appendectomy.
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Table 1. Patient characteristics, diagnostic methods, and operative techniques per BMI 
category

BMI category
Patient characteristics

Mean age (SD) Gender

Underweight

N = 36
11.0 (4.07)*

Girls: 11 (31%)

Boys: 25 (69%)

Normal weight

N = 346
13.2 (3.51)

Girls: 162 (47%)

Boys: 184 (53%)

Overweight

N = 59
13.0 (3.77)

Girls: 29 (49%)

Boys: 30 (51%)

Obese

N = 16
12.4 (3.61)

Girls: 8 (50%)

Boys: 8 (50%)

BMI category
Diagnostic methods and operative techniques

Ultrasound Operative techniques

Underweight

N = 36
Performed: 19 (63%)**

LA: 17 (53%)

OA: 15 (47%)***

Normal weight

N = 346
Performed: 121 (40%)

LA: 226 (73%)

OA: 84 (27%)

Overweight

N = 59
Performed: 20 (37%)

LA: 39 (72%)

OA: 15 (28%)

Obese

N = 16
Performed: 6 (50%)

LA: 10 (67%)

OA: 5 (33%)

The descriptive analyses of patient characteristics, diagnostic methods, and operative techniques 
were all corrected for the year in which the patient had been diagnosed with appendicitis.
 * P = 0.001 in underweight patients in comparison to normal weight patients
 ** P = 0.023 in underweight patients in comparison to normal weight patients
 *** P = 0.005 in underweight patients in comparison to normal weight patients
LA - laparoscopic appendectomy
OA - open appendectomy

Influence of BMI on diagnosing appendicitis

The descriptive analysis showed that underweight children had a negative ap-

pendectomy more often than patients with normal weight (28% versus 18%, 

respectively). Multivariable analysis confirmed that underweight children had 

three times higher risk of a negative appendectomy than normal weight pa-

tients (P = 0.008) (Table 2). Furthermore, the multivariable analysis with extra 

correction for ultrasound use showed that both underweight and the use of 

ultrasound influenced the negative appendectomy rate (P = 0.008 and P = 

0.004, respectively). Underweight, however, had a negative influence, where-

as ultrasound influenced the negative appendectomy rate positively. We found 

that obese children had a negative appendectomy rate of 25%, although this 

was not significant when multivariable analysis was performed (P = 0.72). 
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Apart from BMI, older children had a higher chance of a negative appendec-

tomy (OR 1.11, 95% CI 1.03–1.20, P = 0.005). Similarly, girls had a higher 

chance of experiencing a negative appendectomy than boys (OR 2.38, 95% CI 

1.43–3.98, P < 0.001).

Moreover, a perforated appendicitis was observed more often in underweight 

children (31%) than in normal weight patients (20%), although this difference 

was not significant (P = 0.24) (Table 2). Overweight and obesity also did not 

have a significant influence on perforation rate.

There was no correlation between BMI and the number of consultations re-

quired for diagnosing appendicitis (Table 2).

Table 2. The influence of BMI on diagnosing appendicitis

BMI category
Negative appendectomies

Number of patients OR 95% CI P

Underweight 10/36 (28%)* 3.00 1.29–6.94 0.008*

Normal weight 61/346 (18%) Ref. Ref.  -

Overweight 6/59 (10%) 0.504 0.203–1.25 0.13

Obese 4/16 (25%) 1.76 0.523–5.90 0.72

BMI category
Perforations

Number of patients OR 95% CI P

Underweight 11/36 (31%) 1.62 0.748–3.52 0.24

Normal weight 70/346 (20%) Ref. Ref.  -

Overweight 7/59 (12%) 0.523 0.227–1.20 0.14

Obese 3/16 (18%) 0.872 0.241–3.160 0.87

BMI category
Consultations

Number of patients OR 95% CI P

Underweight
1 consultation: 30/30 (100%) 
>1 consultations: 0/30 (0%)

< 0.001 0.00–0.00 0.99

Normal weight
1 consultation: 267/306 (87%)
>1 consultations: 39/306 (13%)

Ref. Ref.  -

Overweight
1 consultation: 48/54 (89%)
>1 consultations: 6/54 (11%)

0.855 0.343–2.13 0.92

Obese
1 consultation: 10/12 (83%)
>1 consultations: 2/12 (17%)

1.41 0.295–6.68 0.63

The influence of BMI on diagnosing appendicitis measured in terms of the number of negative ap-
pendectomies, perforations, and consultations required to diagnose the patient. The multivariate 
regression analysis was corrected for year, age, and gender.
 * P < 0.05
Ref. - the reference group, i.e. the group of patients with normal weights with which each one of the 
other three BMI categories was compared.
OR - odds ratio
95% CI - 95% confidence interval
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Influence of BMI on treatment of appendicitis

Underweight and obese patients had the highest complication rate after ap-

pendectomy, i.e., 25% in both cases (Table 3). The multivariable analyses, 

however, showed that the difference in complication rate was only significant 

for the underweight patients, since they had three times higher risk of compli-

cations compared to normal weight children (P = 0.041). Underweight patients 

experienced the following complications: wound infection (6%), abscess (8%), 

peritonitis (3%), fever (5%), bowel obstruction (3%), urinary tract problem 

(6%), postoperative ileus (3%), readmission (6%), and reoperation (6%).

Univariate and multivariable analyses revealed that underweight and obese 

patients needed to stay in the hospital significantly longer than patients with 

normal weight: a median hospital stay of 4.5 and 3.5 days compared to 3.0 

days (P = 0.001 and P < 0.001), respectively (Table 3).

Table 3. The influence of BMI on the treatment of appendicitis

BMI category
Complications

Number of patients OR 95% CI P

Underweight 9/36 (25%) 2.75 1.03–7.35 0.041*

Normal weight 52/346 (15%) Ref. Ref.  -

Overweight 5/59 (9%) 0.655 0.217–1.98 0.44

Obese 4/16 (25%) 2.08 0.391–11.0 0.39

BMI category
Length of hospital stay

Median of days (min-max) B 95% CI P

Underweight 4.5 days (1-24) 2.34 0.797–3.89 0.001*

Normal weight 3.0 days (0-23) Ref. Ref.  -

Overweight 2.0 days (1-13) - 0.064 - 1.21–1.08 0.80

Obese 3.5 days (0-55) 9.10 6.55–11.7 <0.001**

The influence of BMI on the treatment of appendicitis as measured in terms of complication rate 
and length of hospital stay. The multivariate regression analysis was corrected for year, age, gender, 
operative technique, perforation status, CRP levels, and leukocyte levels.

* P < 0.05; ** P < 0.001
Ref. - the reference group, i.e. the group of patients with normal weights with which each one of the 
other three BMI categories was compared.
OR - odds ratio
95% CI - 95% confidence interval
B - regression coefficient
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Influence of BMI on surgical outcome in correlation to operative tech-

niques

First, we studied whether there was a difference in surgical outcome after lap-

aroscopic and open appendectomy in general, prior to subdividing the children 

into different BMI categories. We found that 17% of the children experienced 

complications after laparoscopic appendectomy and 13% after open appendec-

tomy (P = 0.51). For both laparoscopic and open appendectomy, the median 

length of hospital stay was 3.0 days (P = 0.81).

Subsequently, we analyzed the influence of the operative technique among 

different BMI groups to determine the most suitable technique for each group. 

We observed that the median length of hospital stay and complication rate of 

underweight patients who had undergone either laparoscopic or open appen-

dectomy was not significantly different (P = 0.79 and P = 0.059, respectively). 

Similarly, the length of hospital stay and complication rate were not signifi-

cantly different for overweight patients (P = 0.58 and P = 0.65, respectively).

We did, however, find a significant difference between the lengths of hospital 

stays in obese patients who had undergone either laparoscopic or open appen-

dectomy (P < 0.001). 

Figure 1. Influence of BMI on length of hospital stay after appendectomy 

Length of hospital stay was measured in terms of median days with interquartile range
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After laparoscopic appendectomy, obese patients stayed in the hospital for a 

median of 2.5 days (interquartile range 1.75–16.75), compared to 3.0 days 

in patients with normal weights. Obese patients, who had undergone open 

appendectomy, stayed in the hospital for a median of 4.0 days (interquartile 

range 3.0–6.0), compared to patients with normal weights who stayed in the 

hospital for 3.0 days (Figure 1). There was no difference in complication rate 

between obese and normal weight children when operative technique was tak-

en into account (P = 0.99).

Discussion

We demonstrated that underweight significantly hampers the accuracy of di-

agnosing appendicitis by increasing the negative appendectomy rate. Further-

more, both underweight and obesity seemed to negatively influence the treat-

ment of appendicitis by increasing the complication rate and length of hospital 

stay. Finally, our data confirmed that laparoscopic appendectomy should be 

the treatment of choice for obese children, since it is associated with a shorter 

stay in hospital.

Multiple factors are known to influence negative appendectomy rates, for in-

stance age and gender [19], as was confirmed by our study. Therefore, to 

properly investigate the correlation between BMI and negative appendectomy 

rate, we corrected our analysis for these factors. We found that underweight 

patients had a three times higher chance of a negative appendectomy than 

normal weight children. Other BMIs had no significant influence on the negative 

appendectomy rate. The negative appendectomy rate can also be influenced 

by the number and type of diagnostic tools used to diagnose appendicitis. In 

this study, patients from all four BMI groups were given a standard clinical and 

laboratory assessment. The underweight group, however, was examined more 

often by ultrasound than children from other BMI groups. Even when corrected 

for the possible influence of year of appendectomy, age, gender, and the use 

of ultrasound, we found that underweight children, independent of all those 

factors, still had a significantly higher risk of a negative appendectomy. It is 

important to note that underweight does not seem to influence the accuracy 
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of ultrasound [20,21]. We conclude, therefore, that even though underweight 

children were examined more extensively, they were nevertheless misdiag-

nosed with appendicitis more often than children from the other BMI groups. 

Although we cannot explain the aforementioned finding, we think it could 

be caused by the fact that children with underweight are more sensitive to 

abdominal examination. Consequently, the physician might think that under-

weight patients experience more pain during examination than normal weight 

and obese children. The alternative diagnoses for the children with negative 

appendectomies were not further investigated in this study.

Delay in an accurate diagnosis and the consequent delay of treatment results 

in perforation of the appendix. According to the literature, obesity may in-

crease perforation rate [2]. We did not observe an increased perforation rate in 

any of the BMI groups. The discrepancy with another study [2] could possibly 

be explained by the differences in the statistical analyses used. We analyzed 

four different BMI groups, whereas Blanco et al., for instance, investigated two 

groups of patients: obese and non-obese [2]. Additionally, various hospitals 

use different methods to diagnose appendicitis, which may influence the time 

invested in accurate diagnosis and, therefore, perforation rate [22].

We found that the number of consultations required to diagnose appendicitis 

was not influenced by BMI. Our study is corroborated by a previous analysis 

where no significant difference between obese and non-obese patients was 

found in terms of consultations required to diagnose and perforation rate [17].

The potential influence of BMI on the complication rate after appendectomy 

is still a subject of debate. We found that in comparison to normal weight 

children, obese children experience a relatively large number of complications 

after appendectomy. This difference was, however, not significant, due prob-

ably to the small number of obese patients included in our study. We did find 

a significant difference in complication rate between underweight and normal 

weight children, i.e., underweight children had an almost three times higher 

risk of complications. Therefore, alongside obesity, one should also consider 

underweight as a risk factor for complications. Although interesting, we did 

not analyze in detail to which type of complications underweight children were 

prone, as the groups of patients with different complications were too small.

Quality of treatment can also be measured by considering the length of hospital 
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stays. We found that hospital stays were significantly longer in both obese and 

underweight children, due possibly to their higher complication rates, although 

other factors might also have influenced the length of hospital stays. Staying 

for an additional 1–2 days in case of patients with underweight and obesity is 

associated with higher financial costs, which implies economic consequences.

Furthermore, we also found that obesity was associated with significantly pro-

longed length of hospital stays in patients who had undergone open appendec-

tomy, rather than in case of laparoscopic appendectomy. We conclude, there-

fore, that laparoscopic appendectomy is more favorable for obese pediatric 

patients than open appendectomy, as has been reported for obese adults and 

children [6,14,15]. Mason et al. postulated that the advantage of the laparo-

scopic technique in obese patients is entirely due to wound and wound-related 

complications [23]. In line with this, since obese children often suffer from 

diabetes, the process of wound healing is worse than that in children with nor-

mal weight or underweight. It would be interesting to investigate in a follow-up 

study whether the occurrence of complications and length of hospital stays are 

increased in a subpopulation of obese children with diabetes.

Final conclusion

In this study, we demonstrate that underweight increases the negative ap-

pendectomy rate significantly and that it should be considered a risk factor for 

the misdiagnosis of appendicitis. Since both underweight and obese patients 

showed a tendency toward having increased complication rates and longer 

hospital stays, we conclude that both underweight and obesity negatively influ-

ence the outcome of appendectomy. Since we found that age as well as gender 

influenced the chance of having a negative appendectomy, we conclude that 

BMI is not a single factor affecting the diagnosis and treatment of appendicitis. 

Lastly, laparoscopic appendectomy is recommended in case of obese children 

in order to decrease the length of hospital stays.
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Abstract

Introduction

Acute appendicitis has been associated with viral infections, but mostly in stud-

ies with immunocompromised patients and without controls. We studied the 

association of cytomegalovirus (CMV) and human herpesvirus 6 (HHV-6) with 

acute appendicitis in immunocompetent children. 

Methods

In this prospective study we included 79 children (5-18 years)  suspected of 

appendicitis. Acute appendicitis was diagnosed in 25 patients, the remaining 

54 patients served as controls. Real-time PCR for CMV and HHV-6 on whole 

blood was performed in 79 children, while serology was performed in 74 chil-

dren. Also real-time PCR on appendix tissue was performed in 29 children who 

underwent an appendectomy.

Results

CMV IgG antibodies were present in 20% of patients with appendicitis com-

pared to 29% of control patients (P = 0.28). CMV DNA was not detected in 

blood or appendix of any patient. All patients with appendicitis and 98% of 

control patients had HHV-6 IgG antibodies. In 21 out of 25 patients with ap-

pendicitis we detected HHV-6 in their appendices compared to half of control 

patients (P = 0.29). In addition, HHV-6 DNA was detected in all appendices 

of patients with perforated appendicitis compared to 79% of patients with 

non-perforated appendicitis (P = 0.54). 

Conclusion

In our study population of immunocompetent children, no association between 

CMV and acute appendicitis was found. Nevertheless, due to low CMV seroprev-

alence a possible relation cannot be ruled out. No clear association between 

HHV-6 and acute appendicitis was found, since HHV-6 DNA was detected in 

patients with and without appendicitis.
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Introduction

Acute appendicitis is the most common reason for abdominal surgery in chil-

dren. To date, however, the etiology of acute appendicitis is not precisely 

known. Several mechanisms, such as obstruction of the appendix lumen by 

enlarged lymphoid follicles or by fecalith, have been proposed [1]. Such en-

largement of lymphoid follicles has been associated with bacterial and parasitic 

infections [2]. The association between viral infections and acute appendicitis 

has been studied, but mostly in immunocompromised patients without using 

control groups [2-6]. Cytomegalovirus (CMV) and human herpesvirus 6 (HHV-

6) are closely related members of the Betaherpesvirinae subfamily, which are 

commonly found in children. Worldwide, the seroprevalence of CMV ranges 

from 45% to 100%, with primary infection during childhood or adolescence 

[7,8]. After primary infection, CMV establishes latency in numerous cellular 

sites. In case of HHV-6, almost all children are infected within their first two 

years and the virus remains latent hereafter [9,10]. Reactivation of both HHV-

6 and CMV may occur. Even though a possible association of CMV and/or HHV-

6 with acute appendicitis was reported in various studies, their precise role in 

the pathogenesis is not yet fully understood [2-6]. 

Our aim, therefore, was to study the association between CMV and HHV-6 and 

acute appendicitis in immunocompetent children.

Materials and methods

Patients

In this prospective observational study, we included 79 patients (5-18 years 

old) who were referred to the Emergency Department of University Medical 

Center Groningen (UMCG) between February 2014 and June 2016 with suspi-

cion of appendicitis. The medical ethics committee of the UMCG approved the 

study (METc2012/393). All included patients and their parents or legal guard-

ians signed an informed consent form. 
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Sample collection and analysis

All samples were analyzed in an ISO-15189 accredited laboratory for clinical 

microbiology. Blood samples were collected from all 79 patients. Of the 29 

patients who underwent an appendectomy, a biopsy from the base of the re-

moved appendix was collected. Both whole blood and appendix tissue were 

tested for CMV and HHV-6 DNA by real-time PCR used for routine diagnostic 

purposes, described previously [11-13]. Furthermore, serum samples, drawn 

at the time of clinical presentation at the hospital, were used for serology to 

determine the serostatus in relation to acute appendicitis. In case of CMV, 

IgG and IgM antibodies were detected using an enzyme immunoassay (Vidas 

30204 and 30205; bioMérieux, Marcy l’Etoile, France). To detect IgG antibodies 

against HHV-6, immunofluorescence (Biotrin, Ireland) was performed.

Statistical analysis 

For the statistical analyses of data we used SPSS 23.0 for Windows (IBM SPSS 

Inc, Armonk, NY). Categorical data are presented as numbers and percentages. 

Fisher exact or chi-square tests were used for univariate analyses. Multivariate 

logistic regression was used to correct for possible confounding factors. P val-

ues below 0.05 were considered statistically significant.

Results

Respondent characteristics

Of the 79 included patients, 29 underwent surgery due to high suspicion of 

appendicitis. The diagnosis of acute appendicitis was confirmed in 25 patients 

and rejected in four patients based on pathological examination of the appen-

dix after appendectomy. For the analysis, patients were divided in two groups: 

patients with appendicitis (n = 25) and control patients without appendicitis 

(n = 54). Of the 25 patients diagnosed with appendicitis, 6 had a perforated 

appendicitis. The 54 control patients were diagnosed with a disorder other 

than appendicitis (including non-specific abdominal pain, constipation, gas-

tritis/gastroenteritis, mesenteric lymphadenitis, intussusception, epididymitis, 

urinary tract infection, pyelonephritis, urolithiasis, hyperglycemia, and peri-
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carditis). The mean age in both groups was 11 years old (P = 0.97). There 

were more boys in the group with appendicitis than without appendicitis (76% 

versus 24%, P = 0.029). No child had comorbidities or used medication that 

could influence their immune status. 

Association CMV and HHV-6 with appendicitis

No CMV DNA was detected in either whole blood sample nor appendix tissue 

of all tested patients with and/or without appendicitis (Table 1). IgG antibodies 

against CMV were present in 20% of patients with appendicitis compared to 

29% of patients without appendicitis (P = 0.28). Only one patient without ap-

pendicitis had both CMV IgM and IgG antibodies, but no CMV DNA in the blood 

sample, therefore, no active CMV infection could be diagnosed in this patient. 

Age, sex and perforation status had no significant influence on the association 

between CMV IgG antibodies and appendicitis (P = 0.47, P = 0.99 and P = 

0.99, respectively). 

One IgG HHV-6 seropositive patient without appendicitis, also tested positive 

for HHV-6 DNA in both whole blood and appendix tissue (Table 1). Whereas, 

no HHV-6 DNA was detected in whole blood of any other patients. All patients 

with appendicitis (irrespective of their perforation status) and 98% of patients 

without appendicitis had IgG antibodies against HHV-6 in their serum (Table 1). 

Age and sex did not influence the association between HHV-6 IgG antibodies 

and appendicitis (P = 0.54 and P = 0.99, respectively). Furthermore, HHV-6 

DNA was detected in 21 of 25 appendix tissues (84%) of patients with ap-

pendicitis in comparison to two out of the four appendices of patients without 

appendicitis. In patients with perforated appendicitis HHV-6 DNA was detect-

ed in all appendices, compared to 15 out of 19 appendices of patients with 

non-perforated appendicitis (P = 0.54). 
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Table 1. Association of CMV and HHV-6 with appendicitis

CMV
Appendicitis 
n = 25

No appendicitis
n = 54

P value

Blood

DNA + 0/25 0/54 0.99

IgM + 0/25 1/51* 0.68

IgG + 5/25 15/51* 0.28

Appendix DNA + 0/25 0/4 0.99

HHV-6
Appendicitis 
n = 25

No appendicitis
n = 54

P value

Blood
DNA + 0/25 1/54 0.68

IgG + 24/24* 52/53* 0.69

Appendix
DNA strong + #
DNA weak + ##
DNA -

1/25
20/25
4/25

0/4
2/4
2/4

0.29

CMV and HHV-6 detection in whole blood and appendix tissue of patients with and without appen-
dicitis
 * Missing data
# Defined as ct value < 30
## Defined as ct value > 30

Discussion

In this study we investigated the role of CMV and HHV-6 in the development 

of acute appendicitis in immunocompetent children and we were unable to 

demonstrate an association between CMV and HHV-6 and appendicitis. For 

CMV, a seroprevalence of approximately 26% was found. No CMV DNA in whole 

blood nor appendix tissue of patients with or without appendicitis could be de-

tected. This indicates that appendicitis was not associated with an active CMV 

infection in our study population, in contrast to Katzoli and colleagues who did 

find CMV DNA in the appendices of Greek children with appendicitis, with a 

seroprevalence of 54% [4]. This difference may be explained by our relatively 

low CMV seroprevalence, caused by the relatively high social economic status 

and good hygiene in the Netherlands [7]. Furthermore, we studied immu-

nocompetent children in contrast to other studies who found an association 

between CMV and acute appendicitis in immunocompromised patients [3,5,6]. 

This may either indicate that CMV is only associated with appendicitis in specif-

ic patient populations, or that these patient populations have a higher rate of 

(reactivated) CMV, regardless of presence of acute appendicitis. As suggested 
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by Dzabic and colleagues, the appendix may function as a CMV reservoir in 

immunocompetent individuals and may reactivate in case of acute appendicitis 

[3]. They also stated that it remains unclear whether CMV plays a role in the 

pathogenesis of acute appendicitis or if it is simply an epiphenomenon of the 

inflammation in the appendix. Even though we did not find an association be-

tween CMV and appendicitis, we cannot rule out a possible causal relation or 

epiphenomenon due to low seroprevalence in our study population. 

For HHV-6, DNA was only present in both whole blood and appendix tissue of 

one seropositive patient without appendicitis. Since only low viral loads were 

detectable in absence of HHV-6 associated symptoms, an asymptomatic reac-

tivation of HHV-6 seems the most likely explanation and not chromosomally 

integrated HHV-6 [14]. Apart from this patient, no other patient tested posi-

tive for HHV-6 DNA in whole blood. In addition, as expected we found a high 

HHV-6-seroprevalence of 97% [9,10]. HHV-6 DNA was detected in appendix 

tissue of 84% of patients with appendicitis. In patients without appendicitis, 

we found two out of four appendix biopsies to be positive for HHV-6 DNA. One 

of these biopsies was of the seropositive patient who also had HHV-6 DNA in 

the blood sample. Since HHV-6 was present in appendices of patients with and 

without appendicitis, no clear relation between HHV-6 and appendicitis can 

be made. When taken into account the perforation status of appendicitis, we 

found that all perforated appendices tested positive for HHV-6 DNA compared 

to 79% of non-perforated appendices. Even though this result was not statisti-

cally significant, it may indicate that HHV-6 is present more often in perforated 

appendicitis where the inflammation is more severe. Katzoli and colleagues 

found similar results with HHV-6 DNA detected in the appendix of 78% of pa-

tients with appendicitis, and no significant differences between perforated and 

non-perforated appendicitis [4]. Several explanations have been proposed for 

the presence of HHV-6 DNA in the appendix of patients with appendicitis, such 

as that the appendix may serve as a host for latent herpesviruses after primary 

infection [4]. We found that all patients with HHV-6 DNA in their appendix were 

also HHV-6 seropositive, making it plausible that HHV-6 reactivates in case of 

an inflammatory process such as appendicitis. Another possibility is that HHV-6 

migrates within latent infected immune cells to the inflamed appendix. How-

ever, because we did not perform immunohistochemical staining of appendix 
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tissues, we cannot determine whether HHV-6 reactivated in the appendix or if 

it migrated to the appendix. Another study limitation was that we did not make 

a distinction between the subtypes of HHV-6, namely HHV-6A and HHV-6B. 

Furthermore, the number of appendix tissue of patients without appendicitis 

was relatively small. Only a few patients had a negative appendectomy, due 

to frequent use of diagnostic laparoscopy before appendectomy, resulting in 

few negative controls. Further studies with larger patient groups and biopsy 

staining are required to clarify whether an association exists between CMV or 

HHV-6 and acute appendicitis. 
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Abstract

Introduction

Many children with acute abdominal pain and suspicion of appendicitis are 

diagnosed with constipation. Nevertheless, it can be difficult to differentiate 

between acute constipation and acute appendicitis because of similar symp-

toms and lack of diagnostic criteria. Consequently, constipation is often missed 

despite repeated consultations at the emergency department. We hypothesize 

that the diagnostic process can be improved and adequate treatment accel-

erated by supporting fecal evacuation in children with acute abdominal pain.

Methods and analysis

An unblinded randomized controlled trial including children aged between 5 

years and 18 years with acute abdominal pain and suspicion of acute appendi-

citis. Children who do not have a definitive diagnosis after the first consultation 

and who need to return for a second consultation will be randomized. The 

intervention group will receive laxatives and enemas, while the control group 

will receive no medication. If, after the second consultation, still no diagnosis 

is established, and a third consultation is needed, then the intervention group 

will receive only laxatives, and the control group will again not receive medi-

cation. The primary outcome will be the differences in abdominal pain scores 

obtained with FACES Pain Rating Scale and the visual analogue scale at first, 

second and possibly third consultation. The secondary outcome will be the 

number of consultations needed to reach final diagnosis.

Ethics and dissemination

Laxatives and enemas have proven to be safe and effective treatments for 

constipation in children. Adverse events are therefore not expected, however, 

should they occur, then the child concerned shall be properly followed and 

treated until the event is over. The local Medical Research Ethics Committee 

approved of this study and waived the otherwise mandatory insurance for hu-

man test subjects.
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Introduction

Acute abdominal pain is the third leading cause of visits to emergency depart-

ments by children under 15 years and is associated with high costs, especially 

when hospitalization is required [1]. For instance, in the USA, approximately 

900 000 children visit an emergency department with acute abdominal pain 

and suspicion of appendicitis annually [2]. Nevertheless, only 30% of these 

children are eventually diagnosed with acute appendicitis, while constipation 

is diagnosed in 21% of girls and 18% of boys with acute abdominal pain [3]. 

It can be difficult to differentiate between constipation with an acute presenta-

tion and acute appendicitis, because the symptoms of constipation sometimes 

mimic those of acute appendicitis. Besides, there are no diagnostic criteria for 

acute constipation, unlike the Rome IV criteria for diagnosing chronic constipa-

tion [4]. In clinical practice, in order to exclude or confirm constipation, most 

physicians limit their questioning of patients presenting with acute abdominal 

pain on whether their bowel habits have changed recently or whether they 

are ‘normal’, even though it is known that many people pay scarce attention 

to their bowel habits and/or are unaware of what ‘normal’ stool frequencies or 

consistencies are [5,6]. In addition, to diagnose constipation, physicians often 

avoid performing digital rectal examinations in children because of discomfort 

or fear on the part of the patients and their own lack of adequate training or 

experience [7]. Moreover, additional investigations, such as abdominal X-rays 

to diagnose children with constipation, were strongly criticized in a number of 

studies [8-10]. Because the above-mentioned methods to diagnose constipa-

tion are often not performed or carried out insufficiently, an extra consultation 

the following day can be recommended to determine whether the symptoms 

improve or worsen. Nonetheless, even after extra consultations many children 

are diagnosed with non-specific abdominal pain instead of constipation [11]. 

These misdiagnoses could result in chronic abdominal pain, because the under-

lying cause, constipation, is left untreated [12,13]. We believe therefore that 

a better method is needed to either confirm or exclude constipation in children 

presenting with acute abdominal pain at the emergency department.

Laxatives and/or enemas are standard treatment for fecal disimpaction in chil-

dren with constipation [9]. This combination of medications can provide a rapid 

relief of symptoms and has proven to be safe, and adverse events rarely occur 
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[9,14-16]. We hypothesize that by supporting fecal evacuation with laxatives 

and enemas in children suffering from acute abdominal pain but who were not 

diagnosed after first consultation, the diagnostic process could be accelerated. 

In case a child does indeed suffer from constipation, laxatives and/or enemas 

lead to rapid reduction of pain. In addition to the positive effect this has on 

the child’s condition, the reduction of pain also points towards constipation as 

the cause of the abdominal pain. If a child does not suffer from constipation, 

then laxatives and/or enemas will not provide significant relief of symptoms, 

indicating to the physician that constipation is less likely to be the cause of the 

abdominal pain.

Our objective with this randomized controlled trial is to study whether sup-

porting fecal evacuation in children with acute abdominal pain, but without a 

definitive diagnosis after the first consultation at the emergency department, 

could accelerate and improve the diagnostic process.

Methods and analysis

Study design and setting

An unblinded randomized controlled trial at the emergency department of an 

academic hospital, the University Medical Center Groningen, in the Nether-

lands. This protocol describes a study which can be performed as a pilot study 

and as a final study with an increased sample size. The pilot study will allow 

to gain data required to perform power analysis, and in this way will allow 

the performance of adequately powered randomized follow-up study. The final 

study is required to evaluate our hypothesis and reach the goal of this study.

Participants

We intend to include children between 5 years and 18 years who are referred 

to the emergency department with acute abdominal pain and suspicion of 

acute appendicitis. If children do not receive a definitive diagnosis after the 

first consultation and need to return for a second consultation, then they will 

be randomized. Exclusion criteria are pregnancy and severe comorbidity like 

malignancy, recent abdominal surgery or known inflammatory bowel disease.
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Recruitment

Children presenting at the emergency department with suspicion of acute ap-

pendicitis will be approached to participate in the study. First, the researcher 

will explain the study protocol to the parent(s)/legal guardian and the child. 

Subsequently, we will hand them the study brochure that was adapted so as to 

be readily understood by children. If, after having had some time to read the 

brochure and the opportunity to ask questions, the parent(s)/legal guardian 

and/or the child agree to participate in the study, we will ask them to sign 

the consent form. Dutch law requires that in case of children younger than 12 

years old, only the parent(s)/legal guardian need to sign the consent form. If 

children are between 12 and 16 years old, both children and their parent(s)/

legal guardian are required to sign the consent form. In case of children older 

than 16 years, only the children are obliged to sign the consent form. Fur-

thermore, if a child refuses to cooperate during the study, consent for further 

participation in the research will be withdrawn.

Randomization

Children will be randomized using sealed envelopes without any stratification 

factors. The researcher will randomly pick a sealed envelope from a sealed box 

located in the emergency room and will open it in the presence of the child and 

parent(s)/legal guardian. The study is not blinded for the children, parent(s)/

legal guardian or for the researcher.

Intervention

If children do not receive a conclusive diagnosis after the first consultation at 

the emergency room and need to return for a second consultation, then they 

will be randomized. After randomization, the intervention group will receive 

both laxatives and enemas, while the control group receives no laxatives or 

enemas. If children need to return for a third consultation, the children in 

the intervention group will receive only laxatives without an enema, while 

the children in the control group will again receive no study medication. We 

decided against prescribing enemas to children in the intervention group twice, 

because we expect a reduced effect after a second time and adverse events 

may occur.
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The dosage of laxatives and enemas will be adjusted according to the children’s 

ages. Children between 5 years and 10 years will receive 4 g macrogol 4000 

twice, while children older than 10 years will receive 10 g macrogol 4000 twice. 

In addition, children between 5 years and 12 years will receive a 10 mL sorbitol 

enema, while children older than 12 years will receive a 133 mL sodium phos-

phate enema. As a safety precaution, children under the age of 12 years will 

receive the enema in hospital. The laxatives and sodium phosphate enemas for 

children older than 12 years can be administered at home.

Outcome measures

The primary outcome of this study will be the differences in the pain scores for 

abdominal pain as indicated by the child during the first, second and possibly 

third consultation. Specifically for the pilot study with a small sample size, the 

primary outcome will be whether there is a diminish in abdominal pain in the 

consecutive consultation, measured as a binary variable. We will assess the 

pain scores by using a combination of the Wong-Baker FACES Pain Rating 

Scale and the visual analogue scale for pain. The secondary outcome will be 

the time needed to reach the final diagnosis as expressed in the number of 

consultations. This involves the number of times a physician decides that an 

extra consultation is needed in combination with the number of times a child 

returns to hospital with persistent complaints of abdominal pain.

Additional data we will collect are the patients’ characteristics, such as age, 

sex, weight, height, comorbidities and medication use. The dosage and type 

of painkillers will be analyzed and used to correct the pain scores. In addition, 

we will collect information on stool frequency, stool consistency and other di-

agnostic criteria for constipation to evaluate the accuracy of the constipation 

diagnosis. Finally, we will collect information on whether the children took the 

study medication correctly and whether children produced stool after taking 

the medication.
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Table 1. Study schedule

Time points

1st consultation at 
ED

2nd consultation 
at ED

3th consultation 
at ED

Close-out

Enrolment

- Standard diagnostic 
procedures 

- Eligibility screening

- Informed consent

- Allocation when 
diagnosis is unknown

Intervention

- Intervention group: 
laxatives and enema

- Intervention 
group: only laxa-
tives

- Control group: no 
study medication

- Control group: no 
study medication

Assessments

- Patient character-
istics

- Pain score, used 
medication, stool 
production

- Pain score, used 
medication, stool 
production

- Pain score, used 
medication, stool 
production

- Number of 
consultations

ED: emergency department

Study protocol

In Table 1, we provide an overview of the study schedule. After arrival at 

the emergency department, the child and parent(s)/legal guardian will be ap-

proached by the researcher, and informed consent for the study will be obtained. 

During the standard clinical examination, the researcher will collect data on the 

outcome measures (e.g. the pain scores and patient characteristics). If a child 

receives a diagnosis after the first consultation at the emergency department, 

the study protocol ends, and the child will receive standard care. The children 

suffering from acute abdominal pain, without a definitive diagnosis after the 

first consultation and who need to return for a second consultation, will be ran-

domly assigned to the intervention group or the control group. During the sec-

ond consultation, we will again collect data on the outcome measures. If a child 

receives a diagnosis after the second consultation, the study protocol ends and 

the child will receive standard care. If, after the second consultation, the phy-

sician is still unable to establish a diagnosis and requires the child to return for 

a third consultation, then the child in the intervention group will receive only 
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laxatives to be administered at home. During the third consultation, we will 

once again collect data on the outcome measures. After this consultation, the 

study protocol will end for all children, even if they need to come back for extra 

consultations. Between 2 months and 3 months after the first consultation, the 

researcher will check the electronic patient file to see whether the child had 

returned to the emergency department with abdominal pain in the meanwhile.

Sample size

This trial will be a pilot study, because the necessary data to perform a sample 

size calculation are not available in the literature. Nevertheless, we propose to 

set out by including 30 children before possibly expanding the study.

Statistical analyses

All analyses will be conducted in SPSS V.23.0 for Windows using a per-pro-

tocol analysis. The primary outcome, the pain score, is an ordinal variable 

and will be reported as frequencies per points on the scale. The secondary 

outcome, the number of consultations required to arrive at a final diagnosis, is 

a non-parametric variable and will be presented as median with range. Other 

variables to be analyzed include the patient characteristics and use of painkill-

ers. Categorical data will be reported as absolute numbers and percentages, 

parametric continuous data as means with SDs and non-parametric continuous 

data as medians with ranges.

For the primary outcome, the Mann-Whitney test will be used to analyze the 

difference the pain scores obtained between the first and second consulta-

tion by comparing the intervention group with the control group. An ordinal 

logistic regression will be used for this comparison to correct for confounding 

factors, as the use of painkillers. The secondary outcome, the number of con-

sultations required to arrive at a final diagnosis, will also be analyzed using 

the Mann-Whitney test. A P value below 0.05 will be considered statistically 

significant.
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Ethics and dissemination

Data management

All data will be anonymised directly after collection and stored on a secure part 

of the network drive of University Medical Center Groningen. The hard copies 

of the informed consent forms will also be stored securely. Only authorized 

persons will have access to the data. In accordance with Dutch law, the data 

will be stored for 15 years.

Patient safety

Laxatives and enemas have proven to be safe and effective treatments for 

constipation in children [9,14]. We therefore do not we expect any adverse 

events in this study. Nonetheless, should an adverse event occur, then the 

child concerned shall be followed until the event is over. Depending on the 

adverse event, follow-up may require additional tests or medical procedures 

and/or referral to the general physician or a medical specialist. In addition, an 

annual safety report will be sent to the local Medical Research Ethics Commit-

tee of University Medical Center Groningen. As a result of the expected safety 

level of this study protocol, our local ethics committee waived the otherwise 

mandatory insurance for human test subjects.

Ethics approval and consent to participate

All interventions discussed in this study protocol are in accordance with the 

1964 Declaration of Helsinki. A written informed consent will be obtained from 

the parents/legal guardian of eligible children and/or from the children them-

selves, depending on their age.

Discussion

Laxatives and enemas have proven to be effective and safe treatments for chil-

dren with constipation [9,14]. Nevertheless, during the inclusion of participants, 

we noticed a negative attitude of Dutch parents towards such medication for 

their children, leading to a larger refusal rate (23%) on the part of parents than 
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anticipated. In addition, there were some practical problems, especially during 

the evening and at night, in which many children (27%) had already left the 

hospital before randomization and/or receiving study medication because they 

did not want to wait any longer. Also, 37% of the children from the intervention 

group did not take their study medication according to protocol. Medication 

adherence is a familiar issue, also for chronic constipation in which case the 

adherence rate is around 38% for the first month [17]. We therefore decided 

in advance on a per-protocol analysis instead of an intention-to-treat analysis, 

so that a possible deviation from the study protocol would not influence the 

results. We included the first patient in February 2014; however, as a result of 

the above-mentioned problems, we have only included 10 patients, as original-

ly described in protocol. In the future, however, it is necessary to perform this 

study in another country where parents have a more positive attitude towards 

such medication for their children. One might be surprised by the low number 

of patients presented in this protocol. We would therefore like to emphasize 

that this protocol has a twofold application; it can be used first as a pilot study 

in order to gain the data allowing power analysis, and second, it can be used 

for adequately powered follow-up study. The only difference between the pilot 

and the final phase of this study will be the number of the included patients.

Nonetheless, we hope that final study performed according to our study pro-

tocol will prove that supporting fecal evacuation with laxatives and enemas 

can accelerate the relief from pain in these children whose acute abdominal 

pain results from constipation. Moreover, such a relief from pain, on supported 

evacuation, would afterwards allow the confirmation of the diagnosis of consti-

pation in these children. Consequently, usage of our protocol may even reduce 

the number of misdiagnosed children with non-specific abdominal pain, who 

are left untreated for their constipation symptoms. In addition, if we were to 

recognize acute constipation more often in these children, we may prevent the 

development of chronic abdominal pain or chronic constipation [12,13], both 

conditions that are associated reduced quality of life [18,19]. 
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Abstract

We aimed to study constipation and fecal incontinence in terms of prevalence, 

recognizing the disorders, help-seeking behavior, and associated symptoms. 

In this cross-sectional study, 240 children (8 to 18 years) from the general 

Dutch population completed a questionnaire about defecation disorders. After 

exclusions for anorectal/pelvic surgery or comorbidities, we analyzed 212 chil-

dren. The prevalence of constipation was 15.6%; in a quarter of the cases, it 

co-occurred with fecal incontinence. We found 3% fecal incontinence without 

constipation. Even though children with a defecation disorder rated their bowel 

habits worse compared to children without defecation disorders (P < 0.001), 

46% constipated children and 67% fecally incontinent children rated their bow-

el habits as good or very good. Moreover, 21 to 50% of children with a defeca-

tion disorder did not mention their symptoms to anybody. Interestingly, most 

constipated children had “normal” stool frequencies (64%) and consistencies 

(49%).

Conclusion

The prevalence of constipation and fecal incontinence is quite high in children. 

Stool frequency and consistency is normal in half the constipated children, 

which may complicate the recognition of constipation. Finally, a considerable 

number of children does not recognize their disorders as constituting a problem 

and does not seek help, which leads to an underestimation of these disorders.
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Introduction

Constipation and fecal incontinence are commonly found in children [20,23]. 

Their impact is considerable (also considering that constipation can result in 

recurrent abdominal pain), not only on the quality of life of the children con-

cerned and their families [5,9,21], but also on the health care system [16,20]. 

In addition, constipation can also result in recurrent abdominal pain [6]. The 

prevalence rates of these defecation disorders vary widely across populations. 

In children the rates of constipation vary from 1 to 30%, and the rates of fecal 

incontinence vary from 1.6 to 4.4% [2,8,14,25]. These large differences in 

prevalence rates can be explained partly by differences in demographic char-

acteristics, dietary patterns, and respondent characteristics, such as age, sex, 

and body mass index, of the populations studied [8,17,18,28]. The method 

of inclusion and diagnosis can also influence prevalence rates [4,26]. More-

over, the extent to which children or their parents recognize the existence of 

a defecation problem might influence help-seeking behavior, the percentage 

of doctor’s visits, and consequently might influence the reported prevalence 

rates of defecation disorders. Furthermore, the prevalence of constipation and 

fecal incontinence can vary considerably between children who suffer from an 

underlying medical disorder, such as Hirschprung’s disease or congenital ano-

rectal malformations, and children without any known medical disorder [18]. 

Many studies focused on investigating constipation and fecal incontinence in 

the setting of the general practitioner or in a hospital [2,8]. However, based 

on our clinical experience, we think that mostly children with frequent symp-

toms and not with sporadic symptoms of constipation or fecal incontinence 

visit a general practitioner or medical specialist. This may be due to the fact 

that frequently appearing symptoms influence the quality of life more severely 

than sporadically appearing fecal problems [5,9,21]. Consequently, prevalence 

rates as reported in hospital setting might be biased and yield an underestima-

tion of the prevalence in the total population.

Therefore, our first objective was to study the prevalence of constipation and 

fecal incontinence in the general Dutch pediatric population. Our second ob-

jective was to investigate factors that can influence the prevalence rate of 

these defecation disorders, namely if the disorders are recognized by children 

and/or their parents, if children seek help, and if key symptoms occur. From 
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our previous study, we know that constipation and fecal incontinence are still 

a taboo and people do not openly talk about them [11]. To obtain detailed 

information about fecal problems of children in the Netherlands, we decided to 

perform anonymous cross-sectional study. For this, we used the pediatric ver-

sion of the Groningen Defecation and Fecal Continence (DeFeC) questionnaire 

of which the feasibility, reproducibility, and validity of this questionnaire have 

been tested in the adult population [12].

Material and methods

This cross-sectional study was performed in the Dutch population. It was con-

ducted in compliance with requirements of our local Medical Ethics Review 

Board (Medical Ethical Committee of the University Medical Center Groningen). 

Between September and December 2015, respondents were randomly select-

ed from an already existing database of inhabitants throughout the Nether-

lands by the external company Survey Sampling International in Rotterdam, 

the Netherlands. The selected respondents were approached by the company 

and asked to fill in the Groningen Pediatric Defecation and Fecal Continence 

questionnaire (provided in supplementary file) [12]. Participants between the 

ages of 8 and 18 years old were approached through their parents and invited 

to participate in this study, in accordance with the Dutch law. Parental and/

or informed consent was obtained for all participants. Inclusion was continued 

until a predetermined number (based on age and gender, according to Dutch 

demographics) of completed questionnaires per demographic group had been 

obtained. The company paid 0.30 euro per completed questionnaire.

Analysis of respondents

Altogether 1035 children who met the abovementioned selection criteria were 

approached to participate in the study. Out of this group, 241 children and their 

parents agreed to participate and completed the questionnaire eventually with 

the help of their parents (response rate of 23%). After a data quality check 

by Survey Sampling International, one participant was excluded due to illogic 

answers. Furthermore, in order to follow the Rome IV criteria for functional 
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disorders, we excluded 28 children because they had a history of anorectal 

or pelvic surgery, a diagnosed comorbidity, or used medication for their co-

morbidities that could influence bowel habits. Excluded types of surgery were 

partial bowel resection with anastomosis (n = 1), surgery for perianal fistula 

(n = 1), surgery for hemorrhoids (n = 1), surgery for sacrococcygeal teratoma 

(n = 1), and appendectomy (n = 2). Furthermore, excluded comorbidities were 

inflammatory bowel disease (n = 1), irritable bowel syndrome (n = 7), diabetes 

mellitus (n = 2), slow transit constipation (n = 1), spina bifida (n = 1), juvenile 

rheumatoid arthritis (n = 1), gastroesophageal reflux disease (n = 1), and Ollier 

disease (n = 1). Respondents who used the following medications were also 

excluded: amitriptyline, antihistamines, dexamphetamine, esomeprazole, folic 

acid, inhalation glucocorticoids, liraglutide, lorazepam, melatonin, metformin, 

methotrexate, methylphenidate, mometason, nonsteroidal anti-inflammatory 

drug, omeprazole, ondansetron, oxycodone, paroxetine, pramipexole, queti-

apine, sertraline, temazepam. We finally included 212 children for analysis.

Criteria for constipation and fecal incontinence

The Groningen Pediatric Defecation and Fecal Continence questionnaire con-

sists of multiple validated scores for constipation and fecal incontinence [12]. 

For this study, we analyzed children from the general Dutch population who 

had not all voluntarily reported their possible symptoms to a medical specialist. 

We were therefore of the opinion that it was neither ethical nor feasible to 

subject them to the digital rectal examination or additional investigations that 

are required for applying the pediatric Rome IV criteria for constipation and 

fecal incontinence [7]. For the purpose of this study, we used the adult Rome 

IV criteria that do not require physical examination or additional investiga-

tions. Consequently, for constipation, we used the following criteria: straining, 

lumpy or hard stools (Bristol stool form scales 1 and 2), incomplete evacuation, 

anorectal blockage, manual maneuvers to facilitate defecation, and reduced 

stool frequency (less than 3 bowel movements per week). We simplified the 

questions on straining, obstruction, or incomplete evacuation by not asking 

if it occurred at least 25% of the defecations, because we thought this would 

be too difficult to answer for children. We dichotomized the answers of the 

abovementioned question, namely symptoms that occurred at least several 



70

Chapter 5

times a month were classified as one (i.e., symptoms present) and symptoms 

that occurred less frequently were classified as zero (i.e., no symptoms pres-

ent). If respondents had at least two of the aforementioned symptoms, also 

rarely had loose stools without using laxatives, and had insufficient criteria for 

irritable bowel syndrome, they fulfilled the criteria for constipation [10]. The 

adult Rome IV criteria were also used for irritable bowel syndrome [10]. For 

fecal incontinence, the following criteria were used: uncontrolled passage of 

fecal material in an individual with a developmental age of at least 4 years for 

the last 3 months [22].

Statistical analysis

SPSS 23.0 for Windows (IBM SPSS Statistics, IBM Corporation, Armonk, NY) 

was used for the statistical analysis of the data. A descriptive analysis was per-

formed for all variables. Normally distributed, continuous data were described 

as means and standard deviations, and analyzed with an independent sample 

t test. Categorical data were described as numbers and proportions and ana-

lyzed with a chi-square test or Fisher exact test. Regression analysis was used 

to correct for possible confounding factors. We considered P values below 0.05 

as statistically significant.

Results

Respondent characteristics

Of the 1035 children who were approached, 240 children agreed to participate 

and were included (response rate of 23%). Of these children, 28 were exclud-

ed due to a history of surgery or comorbidities. The respondent characteristics 

of the 212 analyzed children, including age, sex, body mass index, living envi-

ronment, and medication use, are described in Table 1.
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Table 1. Respondent characteristics 

Analyzed respondents
N = 212

Age, mean (SD) 13.1 (2.81)

Sex, n (%)
Boys
Girls

119 (56)
93 (44)

Body mass index category*, n (%)
Underweight
Normal weight
Overweight
Obese

17 (8)
145 (69)
23 (11)
24 (12)

Living environment, n (%)
Rural 
Urban

85 (40)
127 (60)

Use of medication for bowel disorders, n (%)
No
Laxatives
Enemas
Antidiarrheals

194 (95) 
7 (3)
1 (0.5)
1 (0.5)

Use of medicine for comorbidities, n (%)
No 
Yes

210 (99)
2 (1)**

 * Variable contains missing data.
 ** These patients only used oral contraceptives.

Prevalence of defecation disorders

The prevalence of constipation was 15.6% in our study group, a quarter of 

whom also had fecal incontinence symptoms. Most of the constipated children 

(61%) had symptoms of straining, obstruction, or sensation of incomplete 

defecation daily or several times a week, while 39% of the constipated children 

had these symptoms several times a month. The criteria for fecal incontinence 

without having constipation were met by 3% of our study group. Most of the 

fecal incontinent children (67%) had symptoms several times a month, while 

33% had symptoms several times a week. Age and sex had no significant in-

fluence on the prevalence rates of the defecation disorders.

Self-estimation of the quality of bowel habits

We analyzed how children with constipation or fecal incontinence qualified their 

bowel habits in comparison with children without a defecation disorder (no 

constipation, fecal incontinence, or irritable bowel syndrome). We found that 

46% of children with constipation rated the quality of their bowel habits as 
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“good” or “very good,” compared to 93% of the children without any defecation 

disorder (P < 0.001) (Figure 1). The way constipated children, who also expe-

rienced fecal incontinence symptoms, rated their bowel habits was similar to 

children who only had constipation. In case of fecal incontinence, 67% of the 

children considered their bowel habits as “good” or “very good” compared to 

the 93% of the children without any defecation disorder (P < 0.001). There was 

no significant difference in how children with constipation rated the quality of 

their bowel habits compared to children with only fecal incontinence (P = 0.23).

Help-seeking behavior

We assessed help-seeking behavior of children with constipation or fecal incon-

tinence by asking if they had ever mentioned their defecation problems with 

anybody, and if they had, whom had they spoken to (Figure 2). Most constipat-

ed children spoke about their symptoms with family and friends (64%) or with 

their general practitioner (33%). In addition, 21% of the constipated children 

did not mention their defecation problems to anybody, of which half had symp-

toms daily or several times a week. The pattern of help-seeking behavior was 

similar in constipated children who also had fecal incontinence symptoms in 

Figure 1. Self-estimation of the quality of bowel habits

Self-estimation of quality of bowel habits given by children with and without 
different defecation disorders. 
P <.001 for constipation and fecal incontinence compared to no defecation 
disorder
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comparison to constipated children without fecal incontinence. In case of fecal 

incontinence, 50% of the children, who experienced symptoms several times a 

month, did not mention their accidental loss of stool to anyone. But if they did, 

they mostly spoke about it to family and friends (33%), instead of speaking to 

a general practitioner (0%) or a medical specialist (17%).

Stool frequency and consistency

Finally, we studied associated symptoms of constipation and fecal incontinence 

by comparing children’s stool frequency and stool consistency to those of chil-

dren without a defecation disorder (without constipation, fecal incontinence, 

or irritable bowel syndrome) (Figure 3). Children with constipation had a sig-

nificantly lower stool frequency and a more solid stool consistency compared 

to children without a defecation disorder (P < 0.001). Nevertheless, 64% of 

the children with constipation had normal stool frequencies (defined as “once 

every two days” or “once to twice a day”), while 49% of the children had a 

normal stool consistency (defined as Bristol Stool Chart 3 or 4: sausage with 

Figure 2. Help-seeking behavior 

Help-seeking behavior of children with constipation and fecal incontinence
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cracks or smooth sausage). Stool frequencies and consistencies of constipated 

children who also reported symptoms of fecal incontinence were similar to 

those of children who only had constipation. Furthermore, the stool frequency 

and consistency of fecal incontinent children was not significantly different 

compared to children without a defecation disorder (P = 0.44). Most children 

with fecal incontinence had normal stool frequencies and consistencies (83%).

Discussion

We demonstrated that in our study group of the Dutch pediatric population, 

15.6% had constipation, a quarter of whom also had fecal incontinence. Fur-

thermore, 3% of our study group had fecal incontinence without underlying 

constipation. In addition, we observed the prevalence rates of constipation and 

fecal incontinence in children, without excluding those with anorectal/pelvic 

surgery or comorbidities, to gain insight into the true magnitude of defecation 

disorders in the general population (data not shown). These prevalence rates, 

however, were similar to the rates of children without comorbidities. Thus, 

the prevalence rates of constipation and fecal incontinence in our study are 

quite high, but seem comparable to those reported by other studies [2,8,25]. 

Nevertheless, it is important to note that for ethical and practical reasons, we 
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Figure 3. Stool frequency and consistency 

A. Stool frequency
P <.001 for constipation and fecal incontinence compared to no defecation disorder

B. Stool consistency
P <.001 for constipation and fecal incontinence compared to no defecation disorder
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used the adult Rome IV criteria instead of the pediatric criteria, as a result of 

which our prevalence rates may deviate from other studies. Furthermore, our 

prevalence rates may also differ from others studies because we analyzed 

the general population and not a subpopulation of children seen by general 

practitioners or medical specialists. Therefore children with a defecation dis-

order who did not seek help were also included in the prevalence rates. This 

conclusion is supported by our observation that approximately one-fifth to half 

of the children who had constipation and/or fecal incontinence did not mention 

their problems to anyone, which is probably due to the taboo on talking about 

defecation problems as suggested by another study [19]. This leads to an un-

derestimation and involuntary ignorance of the scale of these problems.

Furthermore, we found that even though children with constipation and fecal 

incontinence rated the quality of their bowel habits significantly lower than 

children without a defecation disorder, around half of the children with con-

stipation or fecal incontinence still rated their bowel habits as good or very 

good. This implies that children do not always see their defecation disorders 

as a problem, which in turn may lead to less help-seeking behavior for their 

complaints [13,15,27]. Thus, poor recognition of actually having a defecation 

problem by patients together with the taboo on talking about defecation dis-

orders may lead to underestimating the prevalence of constipation and fecal 

incontinence in children.

Finally, the prevalence of defecation disorders can also be underestimated be-

cause doctors fail to recognize the problem. Many children with constipation 

had a normal stool frequency (64%) and consistency (49%), as has also been 

found by others [1,24]. We can therefore conclude that merely questioning chil-

dren about their stool frequency and consistency is insufficient when screening 

for constipation. Thus, medical specialists should interview children who are 

suspected of constipation extensively and they should, for example, also ask 

about straining, incomplete evacuation, and anorectal blockage [7,10,26].

Some limitations of our study need to be addressed. It was not possible to use 

the pediatric Rome IV criteria for functional constipation and fecal incontinence 

to analyze the prevalence rate of defecation disorders in the general population 

with a questionnaire, because these criteria require physical and additional ex-

aminations. We considered this both unethical and unfeasible. For the purpose 

of this study, we therefore used the adult Rome IV criteria for constipation and 
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fecal incontinence and simplified the questions to make them understandable 

for children. Consequently, our prevalence rates may differ from other studies. 

Furthermore, the response rate was relatively low, probably due to the taboo 

on talking about defecation. Such a taboo is unfortunately still present in many 

countries, also in the Netherlands [11]. A selection bias towards collecting 

relatively many children with defecation complaints may also have occurred, 

because people with complaints are possibly more likely to fill out question-

naires related to their problems [3]. Due to the relatively small sample size, 

it was not possible to perform more detailed analyses on the recognition and 

help-seeking behavior by for instance taking into account the frequency of 

symptoms. But, since the Pediatric Defecation and Fecal Continence question-

naire has been translated into English, this study can easily be repeated in 

other countries in the future, which will contribute to the generalizability of 

the results. In future studies, this questionnaire could also be used to study 

constipation and fecal incontinence in more depth in the general practitioner or 

hospital setting. In addition, it would be interesting to further investigate the 

reasons why children do not talk about their disorders.

Conclusion

The prevalence of constipation and fecal incontinence is quite high in our study 

of the general Dutch pediatric population. Furthermore, a large proportion of 

children with a defecation disorder does not recognize it as a problem and 

does not seek help. This can lead to underestimating the prevalence of these 

disorders. Finally, most constipated children report normal stool frequencies 

and consistencies, which may contribute to problems regarding recognition if 

physicians limit their screening for constipation to these criteria alone.

References

1. Bharucha AE, Seide BM, Zinsmeister AR, Met al. Insights into normal and disordered bowel 

habits from bowel diaries. Am J Gastroenterol 2008 103(3):692–698

2. Boronat AC, Ferreira-Maia AP, Matijasevich A, et al. Epidemiology of functional gastrointesti-



77

Defecation disorders in children

nal disorders in children and adolescents: a systematic review. World J Gastroenterol. 2017 

7;23(21):3915–3927

3. Choung RS, Locke GR, Schleck CD, et al. A low response rate does not necessarily indicate 

non-response bias in gastroenterology survey research: a population-based study. J Public 

Health 2013 21:87–95

4. de Meij TG, Kneepkens CM. Empty colon: a pitfall in the assessment of colonic transit time. Eur 

J Pediatr 2011 170(12):1607–1609

5. Filho HS, Mastroti RA, Klug WA. Quality-of-life assessment in children with fecal incontinence. 

Dis Colon Rectum 2015 58(4):463–468

6. Gijsbers CF, Kneepkens CM, Vergouwe Y, et al. Occult constipation: faecal retention as a cause 

of recurrent abdominal pain in children. Eur J Pediatr 2014 Jun 173(6):781–785

7. Hyams JS, Di Lorenzo C, Saps M, et al. Functional disorders: children and adolescents. Gastro-

enterology 2016 150(6):1456–1468

8. Koppen IJN, Vriesman MH, Saps M, et al. Prevalence of functional defecation disorders in chil-

dren: a systematic review and meta-analysis. J Pediatr 2018 S0022-3476(18)30217–30218

9. Kovacic K, Sood MR, Mugie S, et al. A multicenter study on childhood constipation and fecal 

incontinence: effects on quality of life. J Pediatr 2015 166(6):1482–7.e1

10. Mearin F, Lacy BE, Chang L, et al. Bowel disorders. Gastroenterology 2016 150(6):1393–1407

11. Meinds RJ, van Meegdenburg MM, Trzpis M, et al. On the prevalence of constipation and fecal in-

continence, and their co-occurrence, in the Netherlands. Int J Color Dis 2017 Apr 32(4):475–483

12. Meinds RJ, Timmerman MEW, van Meegdenburg MM, et al. Reproducibility, feasibility and validity 

of the Groningen defecation and fecal continence questionnaires. Scand J Gastroenterol 2018 

27:1–7

13. Mugie SM, Benninga MA, Di Lorenzo C. Epidemiology of constipation in children and adults: a 

systematic review. Best Pract Res Clin Gastroenterol 2011 25(1):3–18

14. Nurko S, Scott SM. Coexistence of constipation and incontinence in children and adults. Best 

Pract Res Clin Gastroenterol 2011 25:29–41

15. Pare P, Ferrazzi S, Thompson WG, et al. An epidemiological survey of constipation in Canada: 

definitions, rates, demographics, and predictors of health care seeking. Am J Gastroenterol 2001 

96:3130–3137

16. Park R, Mikami S, LeClair J, et al. Inpatient burden of childhood functional GI disorders in the 

USA: an analysis of national trends in the USA from 1997 to 2009. Neurogastroenterol Motil 

2015 27(5):684–692

17. Phatak UP, Pashankar DS. Prevalence of functional gastrointestinal disorders in obese and over-

weight children. Int J Obes 2014 38(10):1324–1327

18. Rajindrajith S, Devanarayana NM. Constipation in children: novel insight into epidemiology, 

pathophysiology and management. J Neurogastroenterol Motil 2011 17(1):35–47

19. Rajindrajith S, Devanarayana NM, Benninga MA. Children and adolescents with chronic consti-

pation: how many seek healthcare and what determines it? J Trop Pediatr 2012 58(4):280–285

20. Rajindrajith S, Devanarayana NM, Crispus Perera BJ, et al. Childhood constipation as an emerg-

ing public health problem. World J Gastroenterol. 2016 14;22(30):6864–6875

21. Ranasinghe N, Devanarayana NM, Benninga MA, et al. Psychological maladjustment and quality 

of life in adolescents with constipation. Arch Dis Child 2017 102(3):268–273

22. Rao SS, Bharucha AE, Chiarioni G, et al. Functional anorectal disorders. Gastroenterology 2016 

150(6):143–1442

23. Rouster AS, Karpinski AC, Silver D, et al. Functional gastrointestinal disorders dominate pedi-



78

Chapter 5

atric gastroenterology outpatient practice. J Pediatr Gastroenterol Nutr 2016 62(6):847–851

24. Russo M, Martinelli M, Sciorio E, et al. Stool consistency, but not frequency, correlates with total 

gastrointestinal transit time in children. J Pediatr 2013 162(6):1188–1192

25. Scarpato E, Kolacek S, Jojkic-Pavkov D, et al. Prevalence of functional gastrointestinal disorders 

in children and adolescents in the Mediterranean region of Europe. Clin Gastroenterol Hepatol 

2018 16(6):870–876

26. Tabbers MM, Di Lorenzo C, Berger MY, et al. Evaluation and treatment of functional constipation 

in infants and children: evidence-based recommendations from ESPGHAN and NASPGHAN. J 

Pediatr Gastroenterol Nutr 2014 58(2):258

27. Tamura A, Tomita T, Oshima T, et al. Prevalence and self-recognition of chronic constipation: 

results of an internet survey. J Neurogastroenterol Motil 2016 30;22(4):677–685

28. Turco R, Miele E, Russo M, et al. Early-life factors associated with pediatric functional constipa-

tion. J Pediatr Gastroenterol Nutr 2014 58(3):307–312



79



80



81

Chapter 6.

Prevalence of defecation disorders 
and their symptoms is 

comparable in children and young 
adults: 

a cross-sectional study

Marjolijn E.W. Timmerman, Monika Trzpis, Paul M.A. Broens

Submitted.



82

Chapter 6

Abstract

Aim

We studied constipation and fecal incontinence in children and young adults 

by comparing prevalence rates, associated symptoms, and how they cope with 

these disorders. 

Methods

A cross-sectional study in which 212 children (8-17 years) and 149 young 

adults (18-29 years) from the general Dutch population completed a question-

naire about defecation disorders. 

Results

Constipation occurred in 23% of young adults and 16% of children (P = 0.55), 

while the prevalence rates of fecal incontinence was comparable between 

young adults and children (both 7%, P = 0.91). Symptoms associated with 

constipation occurred approximately as often in young adults as in children, 

while most fecal incontinence symptoms occurred more often in young adults. 

Forty-three percent of children had constipation for more than five years and 

26% of young adults suffered from constipation since childhood. Only 27% 

of constipated children and 21% of constipated young adults got treatment, 

mostly with laxatives. For fecal incontinence, 13% of children and 36% of 

young adults received any form of treatment, mostly with anti-diarrheals or 

incontinence pads.

Conclusions

In contrast to general belief, the prevalence of defecation disorders and their 

symptoms are comparable in children and young adults. Only few people with 

defecation disorders receive adequate treatment.
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Introduction

Constipation and fecal incontinence are common disorders in children [1,2]. 

It is often assumed that children outgrow these defecation problems [3,4]. 

A number of studies, however, have shown that a significant proportion of 

children with constipation, from 20% to 52%, still have symptoms after many 

years of treatment [5-7]. Furthermore, van Ginkel and colleagues reported 

that constipation was still present in 30% of patients after puberty [8]. They 

also found that even after seemingly successful treatment, 17% of the girls 

and 41% of the boys had a relapse of symptoms. According to Bongers and 

colleagues, prognostic factors for the poor long-term outcomes in children 

who suffer from constipation seem to be, for example, a long delay between 

the onset of symptoms and first visit to the doctor, and presenting with lower 

defecation frequency [7]. Even though symptoms persist in many patients 

despite years of treatment, it is still assumed that symptoms will improve after 

the transition from childhood to adulthood. Unfortunately, it is difficult to study 

the development of defecation disorders across this transition period, because 

the diagnostic criteria of constipation and fecal incontinence in children and 

adults differ. As a consequence, most longitudinal studies only use certain as-

sociated symptoms to study the development of defecation disorders instead 

of using the complete set of diagnostic criteria. To study the actual difference 

in prevalence of defecation disorders between children and young adults, and 

to follow patients’ treatment progress during their transition from childhood to 

adulthood, it is necessary to use the same diagnostic criteria for both children 

and young adults. It is important to gain more insight into the developmental 

course of symptoms of constipation and fecal incontinence from childhood to 

adulthood. If it appears that children have not outgrown defecation disorders, 

then one should intervene as soon as possible, especially because chronic 

constipation and fecal incontinence are associated with reduced quality of life, 

psychological maladjustment, and high healthcare costs [9-15].

The aim of this study was to compare the prevalence of constipation and fecal 

incontinence between children and young adults. Secondly, we analyzed the 

occurrence of symptoms associated with constipation and fecal incontinence 

in children and young adults. Finally, we compared how children and young 

adults with defecation disorders cope with their symptoms.
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Patients and methods

Respondents

A cross-sectional study was performed in the Dutch population. It was con-

ducted in compliance with requirements of our local Medical Ethical Commit-

tee of the University Medical Center Groningen. As we described previously, 

respondents were randomly selected from a database of Dutch inhabitants 

by the external company Survey Sampling International, in Rotterdam, the 

Netherlands between September and December 2015 [16]. Participants in this 

database were sent a link that allowed them to participate in the study and 

to complete the questionnaire online. They were able to join the study until a 

fixed number of participants per demographic group was reached (based on 

age and gender according to the Dutch demographics). In accordance with 

Dutch law, participants between the ages of 8 and 17 years old were invited 

through their parents to participate in the study. Respondents, who completed 

the questionnaire received a set fee (0.30 euro per questionnaire) from the 

company.

The response rate was 23% for children and 54% for adults. In total, 240 

children between 8 and 17 years old and 187 young adults between 18 and 29 

years old were included. In order to follow the Rome IV criteria for functional 

disorders, 28 children and 50 young adults were excluded due to a history of 

anorectal or pelvic surgery, a diagnosed comorbidity, or used medication for 

their comorbidities that could influence bowel habits. Respondents who under-

went the following types of anorectal or pelvic surgery were excluded: intesti-

nal resection surgery (n = 7), surgery for Hirschsprung’s disease (n = 3), op-

eration for sacrococcygeal teratoma (n = 2), perianal fistula operation (n = 2), 

anal sphincter operation (n = 4), hemorrhoid operation (n = 4), and prostate 

surgery (n = 1). The excluded comorbidities were, for example, inflammatory 

bowel disease (n = 3), irritable bowel disorder (n = 27), slow transit constipa-

tion (n = 1), rectal prolapse (n = 2), congenital anorectal malformation (n = 1), 

Hirschsprung’s disease (n = 3), sacrococcygeal teratoma (n = 2), neurological 

disorder such as spinal cord injury or multiple sclerosis (n = 3), spina bifida (n 

= 2), and diabetes mellitus (n = 7). Finally, 212 children and 149 young adults 

were included in the analyses.
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Data analysis and criteria for defecation disorders

In this study, young adults completed the Groningen Defecation and Fecal Con-

tinence questionnaire, and children, possibly with the help of their parent(s), 

filled in the pediatric version of the questionnaire (both questionnaires are 

provided in the supplementary data). The feasibility, reproducibility, and va-

lidity of this questionnaire have been tested in the Dutch population [17]. The 

questionnaires contain questions on bowel habits, symptoms of defecation dis-

orders, and how these disorders are dealt with. In addition, multiple validated 

scores to diagnose constipation and fecal incontinence are incorporated in the 

questionnaires. For the purpose of this study in which we compared children 

and young adults, we needed to use the same diagnostic criteria for defecation 

disorders. We used, therefore, the adult Rome IV criteria for constipation and 

fecal incontinence for both children and young adults. Furthermore, we found 

it unethical and not feasible to use the pediatric Rome IV criteria for both 

disorders, because they require physical examination or addition investigation 

in contrast to the adult Rome IV criteria [18]. In our opinion it would have 

been unethical to carry out physical examinations or additional investigations, 

because our study involved the general population instead of patients who had 

voluntarily consulted a doctor. We used the following criteria for constipation: 

straining, lumpy or hard stools, sensation of incomplete evacuation, sensation 

of anorectal blockage, manual maneuvers to facilitate defecation, and fewer 

than three spontaneous bowel movements a week. The questions on straining, 

obstruction, and incomplete evacuation were simplified, because we consid-

ered it too difficult for children to answer if these symptoms occurred at least 

25% of the defecations. If respondents had at least two of the aforementioned 

symptoms, and rarely had loose stools without using laxatives, they met the 

Rome IV criteria for constipation [19] In addition, one should have insufficient 

criteria for irritable bowel syndrome to meet the criteria for constipation. We 

excluded irritable bowel syndrome only based on questions about abdominal 

pain, since participants did not underwent additional investigations for this 

study. Fecal incontinence was defined as recurrent, uncontrolled passage of 

fecal material for the last three months, in an individual with a developmental 

age of at least four years [20]. 

In the analyses on associated symptoms and coping with defecation disorders 
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we only took symptoms or treatments into account that occurred or were used 

at least several times a month.

Statistical analysis

SPSS 23.0 for Windows (IBM SPSS Statistics, IBM Corporation, Armonk, NY) 

was used for the statistical analysis of the data. Normally distributed continu-

ous data were described as means and standard deviations and analyzed with 

an independent sample student t test. Categorical data were described as 

numbers and percentages, and analyzed with a chi-square or Fisher exact test. 

P values of less than 0.05 were considered statistically significant.

Results 

Respondent characteristics 

The characteristics of 212 children and 149 young adults are described in Table 

1. There were no significant differences between the respondents in terms of 

gender, BMI, and living environment.

Table 1. Respondent characteristics

Children
N = 212

Young adults
N = 149

P value

Age – mean (SD) 13.1 (2.81) 24.1 (3.28) < 0.001

Sex – n (%)
Male
Female

119 (56)
93 (44)

72 (83)
77 (52)

0.14

BMI category* – n (%)
Underweight
Normal weight
Overweight
Obesity

17 (8)
145 (69)
23 (11)
24 (12)

9 (6)
102 (69)
23 (15)
15 (10)

0.57

Living environment – n (%)
Rural
Urban

85 (40)
127 (60)

52 (35)
97 (65)

0.32

 * Variable contains missing data
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Prevalence of defecation disorders

In our pediatric study population, 33 children (16%) had constipation, of 

whom a quarter also had fecal incontinence, while 23 young adults (23%) 

had constipation, of whom 15% also had fecal incontinence. This difference in 

prevalence rate, however, was not significantly different between children and 

young adults (P = 0.55). Fecal incontinence occurred as often in children as in 

young adults (15 (7%) and 11 (7%), respectively, P = 0.91)

Symptoms associated with defecation disorders

Furthermore, we compared symptoms associated with constipation in 33 chil-

dren and 34 young adults (Figure 1). Young adults had the symptom ‘feeling 

of incomplete defecation’ significantly more often than children (71% versus 

42%, P = 0.027). The occurrence of other associated symptoms of constipa-

tion were comparable between children and young adults. Approximately 43% 

of the children with constipation had suffered from symptoms for more than 5 

years, 30% for one to five years, and 27% for less than one year. Furthermore, 

at least 26% of the young adults suffered from constipation symptoms since 

childhood, while 41% suffered for less than one year.

For the occurrence of symptoms associated with fecal incontinence, we com-

pared 15 children with 11 young adults with fecal incontinence (Figure 1). Al-

though most symptoms associated with fecal incontinence occurred more often 

in young adults than in children, this difference was not statistically significant.
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Coping with defecation disorders

Finally, we compared how respondents coped with symptoms of constipation 

and fecal incontinence (Table 2). Laxatives was the most common treatment in 

constipated children and young adults (21% versus 12%, P = 0.24, respective-

Figure 1. Symptoms associated with defecation disorders

BSFC: Bristol Stool Form Scale
* P < .05 when comparing children to young adults
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ly). Irrespective of age, other adequate treatments, such as enemas, special 

diets, or irrigating the rectum with water, were only used by a few respondents, 

(Table 2). In total, only 27% of the constipated children and 21% of the consti-

pated young adults received any form of treatment. Furthermore, 18% of the 

children and 12% of the young adults used their fingers or hands to help pass 

stool (P = 0.61). This was mostly done by pressing on the abdomen with their 

hands or pressing between their buttocks just in front the anus. Moreover, 9% 

of the constipated children and 6% of the constipated young adults needed to 

remove the stool from the inside of their anus manually.

In case of fecal incontinence, young adults used anti-diarrhea medicine more 

often than children (18% versus 7%, P = 0.56). Special diets or irrigating the 

rectum with water was hardly used by respondents with fecal incontinence, as 

we show in Table 2. Significantly more young adults used incontinence pads 

than children (36% versus 0%, P = 0.022). In total, only 21% of the children 

and 36% of the young adults received any form of (symptomatic) treatment. 

In addition, fecal incontinence seemed to have a larger influence on the daily 

activities of young adults than children, 36% of the young adults had to rear-

range their activities more often than once a month compared to 13% of the 

children (P = 0.18).

Table 2. Coping with defecation disorders

Coping with constipation
Children
N = 33

Young adults
N = 34

P value

Using laxatives – n (%) 7 (21) 4 (12 0.24

Using enemas – n (%) 1 (3) 0 (0) 0.49

Using special diets – n (%) 0 (3) 3 (9) 0.24

Irrigating the rectum with water – n (%) 1 (3) 2 (6) 0.99

Using fingers/hands when passing stool 
– n (%)

6 (18) 4 (12) 0.61

Coping with fecal incontinence
Children
N = 15

Young adults
N = 11

P value

Using anti-diarrhea medicine – n (%) 1 (7) 2 (18) 0.56

Using special diets – n (%) 1 (7) 0 (0) 0.99

Irrigating the rectum with water – n (%) 1 (7) 0 (0) 0.99

Using incontinence pads – n (%) 0 (0) 4 (36) 0.022

Needing to rearrange activities – n (%) 2 (13) 4 (36) 0.18
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Discussion

It is often assumed that children outgrow constipation and fecal incontinence. 

With this study we demonstrated that, unfortunately, the magnitude of these 

defecation problems seems to be comparable between young adults and chil-

dren. Prevalence rates were not lower, nor did the symptoms associated with 

constipation and fecal incontinence occur less frequently in young adults than 

in children. The prevalence of constipation was 23% in young adults and 16% 

in children, this difference, however, was not significantly different. Fecal in-

continence occurred in 7% of the children and young adults. Besides the prev-

alence rates, the occurrence of symptoms associated with constipation and 

fecal incontinence was also not lower in young adults compared to children. 

Many symptoms associated with constipation or fecal incontinence appears to 

occur more often in young adults or at least did not occur significantly less of-

ten. Additionally, the degree of fecal incontinence seemed to be more severe in 

young adults because 36% needed to change their underpants/and or trousers 

due to accidental stool loss, in comparison to 20% of the children. Even though 

this finding could also be explained by the fact that children may not have had 

the opportunity to change their clothes while at school even if they wanted to. 

Moreover, we found that 43% of the children had suffered from constipation for 

more than five years and at least 26% of the young adults had suffered from 

this disorder since childhood. This finding indicates that not all children who 

suffer from constipation improve after a number of years or after the transition 

from childhood to adulthood, as is supported by various studies [5-8]. Because 

our study was based on the general population instead of a selected population 

of patients who already consulted the gastroenterologist or other doctor and 

received treatment, it is even more clear that in a relatively large proportion 

of the children the defecation disorder did not improve spontaneously after 

reaching adulthood.

In our study population, only a few respondents who suffered from a defecation 

disorder were treated for their symptoms. In case of constipation, both chil-

dren and young adults mostly used laxatives to soften their stools. A relatively 

large proportion of the children and young adults needed to use their fingers 

or hands to help pass stool, probably because they did not receive adequate 
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treatment or the treatment was insufficient. In case of fecal incontinence, more 

young adults received symptomatic treatment than children by using anti-di-

arrhea medicine or incontinence pads. This may be caused by a higher preva-

lence and more symptoms, but also by the more independent position of young 

adults. Children depend largely on their parents when it comes to self-bought 

medicine or other devices. As has previously been shown, very few children 

with a defecation disorders seek medical help [16,21]. This implies that many 

children do not receive any treatment at all or merely ‘self-treatment’ instead 

of professional help. In this study we demonstrated that the symptoms do not 

seem to disappear spontaneously later in life, therefore more attention should 

be given by parents and doctors with regard to defecation problems and break-

ing the taboo surrounding this topic. It is important to create more awareness 

for this problem, because constipation and fecal incontinence decrease the 

quality of life and lead to psychological maladjustment [9-11].

Some limitations of this study need to be addressed. There is a high risk of 

selection bias on account of the relatively low response rates, especially in the 

pediatric group. We may have included relatively more people with defecation 

complaints, since they are more likely to respond to questions related to their 

problems [22]. Furthermore, our sample size of respondents with a defecation 

disorders was small, which have had a large influence on the P value of sev-

eral analyses. Repeating this study in another country, using the translated 

version of the Groningen Defecation and Fecal Continence, would contribute 

to increasing the sample size and strengthening the results. Finally, it should 

be noted that it is not possible to compare our prevalence rates of defecation 

disorders in children with the prevalence rates in other studies, because we 

used the adult Rome IV criteria for constipation and fecal incontinence for the 

purpose of this study.

Conclusion

In contrast to the general belief that children outgrow defecation disorders, 

prevalence rates and the occurrence of associated symptoms seem to be com-

parable between children and young adults. Since many children do not out-
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grow their disorders, constipation and fecal incontinence should be treated as 

early as possible. Moreover, we found that currently only a small proportion of 

children and young adults who suffer from defecation disorders receive ade-

quate (symptomatic) treatment.
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Abstract

Objectives

Current questionnaires on defecation disorders are often brief and fail to in-

clude questions considering causative factors. Furthermore, adult and pediatric 

questionnaires differ, which makes it impossible to monitor defecation disor-

ders during the transition from childhood to adulthood. With these points in 

mind, we developed the Groningen Defecation and Fecal Continence (DeFeC) 

questionnaire and its pediatric equivalent, the P-DeFeC. The aim of this paper 

is to introduce the questionnaires and to assess their feasibility, reproducibility 

and validity.

Materials and methods

Various Rome IV criteria and scoring tools for constipation and fecal incon-

tinence were incorporated, resulting in nine categories. Feasibility and re-

producibility were assessed by performing a test–retest survey in 100 adult 

participants. Concurrent validity was assessed in 27 patients and 18 healthy 

volunteers by comparing questionnaire-based diagnoses of constipation and 

fecal incontinence to final diagnoses based on anorectal function tests.

Results

There were no remarks on the understandability of any questions. The Cohen’s 

kappa coefficient of all main questions ranged from 0.26 to 1.00, with an 

average of 0.57. All but one category showed moderate agreement or higher. 

The sensitivity of the questionnaire-based diagnosis of constipation was 75%; 

specificity was 100%. The sensitivity of the questionnaire-based diagnosis of 

fecal incontinence was 77%; specificity was 94%.

Conclusions

Overall reproducibility of the Groningen DeFeC questionnaire is acceptable and 

its validity is good. This makes it a feasible screening tool for defecation dis-

orders and, equally important, with these questionnaires defecation disorders 

can now be monitored during the transition from childhood to adulthood.
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Introduction

Fecal disorders, such as constipation and fecal incontinence, are among the 

most common medical disorders. In the general population, the prevalence of 

constipation is 16% [1] and for fecal incontinence it is 8% [2]. Despite their 

high rates of prevalence, constipation and fecal incontinence are not yet clearly 

defined, because the symptoms vary widely among patients and are often 

ambiguous. This explains why diagnosing constipation and fecal incontinence, 

and finding the causative factors, remains difficult. Ambiguity regarding the 

definitions of defecation disorders led to the development of the Rome criteria 

[3,4] and different questionnaires, each with their own scoring systems [5-19]. 

To our knowledge, even though constipation and fecal incontinence are known 

to coexist, only one of these scoring systems incorporates both disorders [5]. 

Moreover, only a few questionnaires include questions relating to factors that 

may influence defecation disorders, such as diet and therapy [7-12], and only 

one questionnaire includes questions relating to other causative factors for 

constipation and fecal incontinence, such as obstetric history, medicine use or 

neurological illnesses [6]. Finally, and most importantly, all the questionnaires 

that are currently available are designed separately for children or adults. This 

makes it impossible to determine whether symptoms of constipation and fecal 

incontinence in pediatric patients change during the transition from childhood 

to adulthood, even though continuity of care during this transitional phase is 

an important issue. Keeping all these points in mind, we developed the Gronin-

gen Defecation and Fecal Continence (DeFeC) questionnaire, a comprehensive 

questionnaire that contains questions on anorectal functioning, associated dis-

orders and causative factors, and its pediatric equivalent, the Pediatric DeFeC 

questionnaire (P-DeFeC). We based the questionnaires on the adult Rome IV 

criteria [3,4] for constipation and fecal incontinence, along with several vali-

dated constipation and fecal continence scores [10-14]. 

The aim of this paper is to introduce the two versions of the questionnaire and 

to explain their contents. In addition, we aimed to assess the reproducibility, 

feasibility and validity of the adult version of the DeFeC questionnaire.
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Methods

Design of the Groningen DeFeC questionnaire 

The Groningen DeFeC questionnaire was modeled on the Rome IV question-

naire [20], the Rome IV criteria [3,4], and various validated scoring tools [10-

14]. We recruited patients, fellow physicians and acquaintances to review the 

draft questionnaire, and we obtained their remarks on the understandability 

of the questions and of the language used in the questionnaire. The final ver-

sion of the questionnaire consisted of 88 questions in nine different categories 

that covered various aspects of anorectal functioning, associated disorders and 

causative factors (Table 1, and see the supplementary files for the complete 

version of the questionnaire). All the questions relate to a patient’s bowel 

habits during the last six months. Below, we briefly explain the contents of the 

categories of the questionnaire:

Table 1. Contents of the Groningen DeFeC questionnaire

Categories Questions
No. of 
questions

Demographic information
General information such as height, weight, gen-
der, age, residence, and daily occupation

8

Defecation pattern Defecation frequency, stool consistency 2

Constipation complaints
Difficulties passing stool, incomplete or failure 
to defecate, anal pain, bloating, and abdominal 
discomfort/pain

16

Constipation-related remedies
Use of diet, laxatives, and/or more invasive 
therapies

14

Fecal continence
Different types of incontinence (i.e. soiling, solid, 
liquid, gas), time of incontinence, and inconti-
nence related therapies

16

Anorectal sensation and 
voluntary contractions

Urge to defecate, ability to hold stool, ability to 
differentiate between various stool types.

4

Urinary continence
Urination frequency, straining during urination, 
urinary incontinence, time of incontinence, noctur-
nal urination, and urinary tract infections.

9

Obstetric and gynecologic 
history

Obstetric history and complications, gynecologic 
surgical history, and prolapse complaints

11

Pelvic floor-related medical 
history

Bowel surgery history, presence of blood or slime 
in stools, medical conditions affecting bowel 
movements, and overall medication use

8

Total 88
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0.1. Prior to the questions on bowel habits, we included several questions on 

demography. These questions were included primarily to collect reference data 

from the general population. They also allow future matching and comparisons 

between the patient data to the data of healthy peers. These questions do not 

have to be completed for the calculation of the various Rome IV criteria and 

scoring tools. 

0.2. Defecation pattern was assessed by frequency and stool consistency. The 

options for defecation frequency ranged from less than once a month to more 

than five times a day. Stool consistency was defined in accordance with the 

stool types as described in the Bristol stool form scale [21].

0.3. Constipation-related aspects were investigated more thoroughly than is 

done in current questionnaires. Patients were first asked whether they have 

difficulty emptying their bowels and, if so, how long had they suffered from 

these symptoms. The following questions allowed us to determine whether the 

patients fulfilled the Rome IV criteria for functional constipation. Dyssynergic 

defecation was assessed by inquiring about the most characteristic symptoms: 

excessive straining, duration of strain, anal blockage, incomplete defecation, 

failure to defecate and anal pain. Because symptoms of constipation are often 

associated with abdominal bloating and pain, we added questions specifying 

abdominal discomfort.

0.4. A patient’s daily diet is known to play a pivotal role in constipation [22]. 

Inquiring about diet can be troublesome and should preferably be addressed 

by using a dietary diary. Processing such a diary, however, is time consuming – 

both for the patient and the physician. Instead, we decided to screen patients’ 

dietary habits by asking four questions about intake of liquids and consumption 

of fruits, vegetables and whole-wheat bread. Using various remedies to relieve 

constipation is common practice among patients with constipation problems. 

We therefore added detailed questions on the use of laxatives, as well as 

questions relating to other constipation remedies, such as rectal suppositories 

and rectal irrigation. Lastly, we added a question on help-seeking behavior for 

constipation symptoms.

0.5. Fecal incontinence was assessed by multiple questions relating to different 

types of incontinence, such as soiling, incontinence for solid stool, liquid stool 

and flatus. A positive answer to one of the aforementioned questions was 

followed by more detailed questions relating to severity and frequency of fecal 
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incontinence. Other questions regarding incontinence related to the use of 

stool-hardeners, pads, rectal irrigation and changes in daily activities. Finally, 

we asked patients about help seeking behavior regarding their incontinence 

symptoms.

0.6. Both the ability to feel the urge to defecate and the ability to postpone the 

passage of stools play an important role in fecal continence. We asked patients 

whether they feel the urge to defecate before going to the toilet and whether 

they can differentiate between different kinds of stools and flatus. We also 

asked how long they are able to postpone the passage of stools and how often 

they have to hurry to reach the toilet in time.

0.7. Fecal and urinary incontinence frequently coexist, especially in the elderly 

and nursing home residents [23]. For this reason, we also included several 

questions on urinary continence and urinary tract infections.

0.8. For female respondents, we included a category on obstetric and gyneco-

logic medical history. We included detailed questions on the number of deliver-

ies, types of delivery and complications during delivery.

0.9. The last category of the Groningen DeFeC questionnaire inquired about 

the patient’s medical history regarding bowel surgery, somatic bowel diseases 

and other diseases that could influence anorectal physiology.

Pediatric version of DeFeC questionnaire

The P-DeFeC questionnaire is the pediatric equivalent of the Groningen DeFeC 

questionnaire (see the supplementary files for the complete version). It con-

tains almost the same questions and criteria as the adult version, but is more 

simply worded, thus making it understandable for a child of eight years or 

older. Questions on educational level, work and obstetric history were removed 

as such questions would be irrelevant to most children. The pediatric version 

therefore consisted of 79 questions in eight different categories instead of the 

88 questions in the adult version.

Completing the questionnaires

Both versions of the questionnaire are self-administered and can be completed 

either online or on paper. The questionnaires were designed in such a way that 

patients would not be asked questions that were irrelevant to them. This is 
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determined by positive or negative answers given at the beginning of certain 

categories. For instance, if patients reported never to experience abdominal 

pain, they could skip the subsequent questions on abdominal pain. In this way 

an adult male respondent who does not suffer from either constipation or fecal 

incontinence only needed to answer 55 out of the total set of 88 questions.

Assessing defecation disorders

The Groningen DeFeC questionnaire includes questions that comply with sev-

eral adult Rome IV criteria, as well as validated constipation and fecal incon-

tinence scores. Firstly, we defined constipation in accordance with the Rome 

IV criteria for functional constipation [3] and we assessed its severity with the 

Constipation Scoring System as described by Agachan and colleagues [10]. In 

addition, we included a disease-specific score for obstructed defecation syn-

drome by Renzi and colleagues [12]. We defined fecal incontinence in accor-

dance with the Rome IV criterion for fecal incontinence, which is recurrent 

uncontrolled passage of fecal material [4]. We assessed the severity of fecal 

incontinence in terms of the Continence Grading Scale as described by Jorge 

and Wexner [13] and the Vaizey incontinence score [11]. Lastly, fecal incon-

tinence following lower anterior resection surgery can be assessed with the 

lower anterior resection score developed by Emmertsen and Laurberg [14]. 

The P-DeFeC questionnaire consisted of the same criteria and scores for consti-

pation and fecal incontinence as the adult version. This enabled us to compare 

defecation disorders during the transition from childhood to adulthood. Addi-

tionally, in contrast to the adult Rome IV criteria for constipation, the pediatric 

Rome IV criteria required a psychical examination [24]. Because this checklist 

was designed as a screening tool, physical examination is not possible. For 

these reasons, we decided to incorporate the same adult Rome IV criteria for 

constipation and fecal incontinence in the P-DeFeC questionnaire as in its adult 

equivalent.

Questionnaire translation

Both versions of the DeFeC questionnaire were translated from Dutch to English 

and back to Dutch to ascertain that the contents of the questionnaires had not 

changed in the translation process. First, a bilingual translator, whose mother 
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tongue was English and who had no knowledge of the subject, translated the 

questionnaire from Dutch to English. Subsequently, the questionnaires were 

translated back to Dutch by another bilingual translator whose mother tongue 

was Dutch and who also had no knowledge of the subject. The agreement of 

the contents between the Dutch original and the English-back-to-Dutch trans-

lation were analyzed. Any discrepancies were documented, discussed, resolved 

and adjusted accordingly in the English version of the questionnaire. In this 

way, we established that to all intents and purposes, the contents of the En-

glish translation of both versions of the DeFeC questionnaire were the same as 

the Dutch original. A few items, such as the question on educational level and 

the four questions on dietary habits, were tailored to Dutch standards. A min-

imal cross-cultural adaptation is therefore required before the questionnaires 

can be used in other countries.

Reproducibility

To test the reproducibility, that is the replicability of the instrument, we per-

formed a test–retest survey by asking 100 adult participants to complete the 

Groningen DeFeC questionnaire twice, with a one-month interval in between. 

The participants were recruited from the general Dutch population by an exter-

nal company specialized in conducting surveys (Survey Sampling International, 

Rotterdam, the Netherlands). The test–retest survey was only performed in 

adults as we found it unethical to subject children to this survey twice.

Feasibility

The initial draft was modified on the basis of the remarks made by the patients, 

physicians and acquaintances in such a way that the questions and answers 

were understandable to someone with a basic level of education. At the end of 

the survey, in order to test feasibility, the adult participants of the test–retest 

survey were given the opportunity to remark on the contents of the question-

naire and their ability to complete the questionnaire. We also assessed the 

time required to fully complete the P-DeFeC and DeFeC questionnaires using 

data obtained from previously performed studies in the general population 

[25,26].
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Validity

In order to test validity, that is the degree to which the questionnaire truly 

measures the construct it claims to measure [27], we analyzed the sensitiv-

ity and specificity of questionnaire-based diagnoses using anorectal function 

tests as the gold standard. The anorectal functions tests were only performed 

in adults as we found it unethical to subject children to these tests for the 

purpose of validating our questionnaire. The questionnaire-based diagnosis 

of constipation was based on the Rome IV criteria for functional constipation 

[3], whereas the balloon evacuation test was used as the gold standard for 

constipation. After the balloon evacuation test, constipation was defined as 

the inability to pass a rectal balloon filled with a minimum of 50 mL within two 

minutes [28]. The questionnaire-based diagnosis of fecal incontinence was 

based on the Rome IV criteria for fecal incontinence [4], whereas the rectal 

infusion test was used as the gold standard. After the rectal infusion test, fecal 

incontinence was defined by involuntary leakage of liquid following the infusion 

of 1000 mL of water at body temperature [29,30]. We measured the ability to 

correctly identify positives by assessing the sensitivity in patients who were 

unable to expel the rectal balloon (i.e., who suffered from constipation) or who 

experienced leakage during the rectal infusion test (i.e., who suffered from 

fecal incontinence). We measured the ability to correctly identify negatives by 

assessing the specificity in healthy adult volunteers who expelled the rectal 

balloon effortlessly (i.e., who did not suffer from constipation) or who experi-

enced no leakage (i.e., who did not suffer from

fecal incontinence).

Statistics

The data were analyzed using SPSS 23.0 for Windows (IBM SPSS Statistics, 

IBM Corporation, Armonk, NY). After the test–retest survey, we analyzed the 

reproducibility of the questions of the questionnaire by calculating the weighted 

Cohen’s kappa (κ) coefficient for questions with multiple categorical response 

options and the unweighted κ coefficient for questions with a ‘yes’ or ‘no’ re-

sponse option. We analyzed the reproducibility of criteria for functional consti-

pation and fecal incontinence, based on the Rome IV diagnostic criteria, by us-

ing the unweighted κ coefficient. The reproducibility of continuous defecation 
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scores, such as the Constipation Scoring System and the Continence Grading 

Scale, was analyzed by using the intraclass correlation coefficient (ICC).

The calculated κ coefficients and ICC values ranged between 1 and 1, where 

a negative value indicates poorer than chance agreement. Positive values be-

low 0.2 indicate slight agreement, values between 0.21 and 0.40 indicate fair 

agreement, values between 0.41 and 0.60 indicate moderate agreement, val-

ues between 0.61 and 0.8 indicate substantial agreement, and values between 

0.81 and 1.0 indicate almost perfect agreement [31].

Results

Reproducibility

One hundred adult individuals participated in the test–retest survey, consisting 

of 50% (n = 50) female respondents and 50% (n = 50) male respondents.

Respondents’ median age was 43 years, with a minimum of 19 years and a 

maximum of 65 years. Based on the primary survey, 20% (n = 20) of the 

respondents were eligible for the Rome IV criteria of functional constipation, 

while 7% (n = 7) were eligible for the Rome IV criteria of fecal incontinence.

When analyzing reproducibility of all the main questions of the adult version of 

the Groningen DeFeC questionnaire, we found that the weighted κ coefficient 

ranged from 0.26 to 1.00, with an average of 0.57, indicating a moderate 

agreement for the entire questionnaire (Table 2). Additionally, the average 

weighted κ coefficients for each separate category of the Groningen DeFeC 

questionnaire were calculated and ranged from 0.39 to 0.81 (Table 2). All but 

one category showed moderate agreement or higher. 

Table 2. Reproducibility of the adult version of Groningen DeFeC questionnaire

Category κ coefficient* Interpretation**

Defecation pattern 0.48 Moderate

Constipation complaints 0.54 Moderate

Constipation-related remedies 0.73 Substantial

Fecal continence 0.39 Fair

Anorectal sensation and voluntary contractions 0.44 Moderate

Urinary continence 0.60 Moderate
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Obstetric and gynecologic history 0.81 Almost perfect

Pelvic floor-related medical history 0.50 Moderate

Average: 0.57 Moderate

 * Weighted Cohen’s kappa (κ) coefficient
 ** Interpretation of κ coefficients according to Landis and Koch [30]

We also analyzed the reproducibility of scoring the Rome IV criteria for func-

tional constipation and fecal incontinence (Table 3). The unweighted κ coeffi-

cient for functional constipation was 0.41 (95% CI, 0.18 to 0.64), indicating 

moderate agreement. The coefficient for fecal incontinence was 0.26 (95% CI, 

0.08 to 0.60), indicating fair agreement. Finally, we analyzed the reproducibil-

ity of two validated scores for severity of constipation and fecal incontinence, 

i.e., for the scores obtained with the Constipation Scoring System and Conti-

nence Grading Scale. Both scores showed substantial agreement, 0.73 (95% 

CI, 0.63 to 0.81) for the Constipation Scoring System and 0.64 (95% CI, 0.51 

to 0.74) for the Continence Grading Scale (Table 3).

Table 3. Reproducibility of criteria and scores

Reproducibility

Rome IV criteria κ coefficient* 95% CI Interpretation**

Functional constipation 0.41 (0.18 to 0.64) Moderate

Fecal incontinence 0.26 (-0.08 to 0.60) Fair

Scores ICC 95% CI Interpretation**

Constipation Scoring System 
[10]

0.73 (0.63 to 0.81) Substantial

Continence Grading Scale 
[13]

0.64 (0.51 to 0.74) Substantial

 * Unweighted Cohen’s kappa (κ) coefficient
 ** Interpretation of κ coefficients according to Landis and Koch30

Feasibility

All 100 adult participants in our test–retest survey fully completed the ques-

tionnaire twice. There were no remarks on the understandability of any of the 

items. On an average it took less than 11 min to complete the DeFeC and 8 

min for P-DeFeC.
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Validity

For the assessment of validity, we included 27 referred adult patients, 74% (n 

= 20) of whom were women and 26% (n = 7) were men. The patients’ median 

age was 55 years and ranged from 18 years to 75 years. We only included 

patients who suffered from constipation (n = 8), and/or from fecal inconti-

nence (n = 22), based on anorectal function testing. Additionally, we included 

18 healthy volunteers, 56% (n = 10) of whom were women and 44% (n = 8) 

were men. The healthy volunteers’ median age was 22 years and ranged from 

19 years to 26 years. We only selected healthy volunteers who did not suffer 

from constipation and fecal incontinence based on anorectal function testing. 

The sensitivity of the questionnaire-based diagnosis of constipation was 75% 

and specificity was 100% (Table 4). Likewise, the sensitivity of the question-

naire-based diagnosis of fecal incontinence was 77% and specificity was 94% 

(Table 4).

Table 4. Diagnostic accuracy of questionnaire-based diagnoses

Sensitivity Specificity

Rome IV criteria No. % No. %

Functional constipation 6/8 75 18/18 100

Fecal incontinence 17/22 77 17/18 94

Discussion

We developed the Groningen DeFeC questionnaires using existing criteria and 

validated scoring tools. It contained questions about anorectal functioning and 

associated disorders, such as constipation, fecal incontinence and their com-

bined forms. Because of their extensive range, which included urologic and 

gynecologic questions, the Groningen DeFeC questionnaires are a feasible tool 

to not only screen for defecation disorders, but to also determine causative 

factors. The questionnaires can be used to assess the adult Rome IV criteria for 

fecal incontinence and constipation [3,4], as well as several fecal incontinence 

and constipation scores [10-14]. This makes the Groningen DeFeC question-

naire an excellent tool of choice in day-to-day clinical practice and for

scientific studies. Importantly, this questionnaire has a pediatric version that 
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consists of the same questions and scores. This provides the possibility to 

compare defecation disorders before and after the transition from childhood 

to adulthood.

To assess whether this questionnaire is understandable and easy to complete, 

whether it is reliable, and whether it measures what it claims to measure, we 

analyzed its feasibility, reproducibility and validity in adult participants. For 

ethical reasons, we did not perform the validation process in children. Never-

theless, we expect the outcomes to be comparable, because the questions are 

almost the same albeit that they were worded more simply than in the adult 

version of the Groningen DeFeC questionnaire.

Regarding feasibility, the questionnaire proved easy to understand and easy to 

complete. This was illustrated by our trial runs, such as this study and other 

studies in samples of the Dutch general population [25,26] that yielded only a 

small number of remarks from the participants, none of which concerned the 

understandability of the questionnaire. Although the questionnaire consisted of 

a wide range of questions, on an average it only required 11 min to complete 

the adult version of the questionnaire and 8 min to complete the pediatric ver-

sion. This also indicates that the questions were easy to understand and easy 

to answer. The relatively short time required to complete the questionnaires 

was partially the result of allowing patients to skip questions that are irrele-

vant to them, based on positive or negative answers given at the beginning of 

certain categories.

A test of reproducibility showed that the agreement between the two surveys 

was moderate, with all but one category in the questionnaire showing moder-

ate agreement or higher. We point out that the κ coefficients are reduced due 

to the low frequency of positive responses in certain categories [32]. This was 

the case in the category on fecal incontinence especially, which only applied 

to seven of the 100 respondents. This low number of positive responses may 

have resulted in a lower κ-value and agreement for this specific category. This 

was also reflected by a mere fair agreement of the Rome IV criteria of fecal in-

continence. Moreover, the Rome IV criteria for functional constipation showed 

moderate agreement, while the scores for both severity of constipation and 

fecal incontinence showed substantial agreement.
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The validity of the questionnaire was good as indicated by a relatively high 

specificity and sensitivity. This means that the questionnaire can be used to 

either exclude or confirm whether a patient is suffering from constipation or 

fecal incontinence-related symptoms. Due to the absence of a gold standard 

for constipation and fecal incontinence, we chose to use the balloon expulsion 

and rectal infusion tests for constipation and fecal incontinence, respectively, 

because these tests are performed routinely in our Anorectal Physiology Labo-

ratory. These tests are also used by other medical centers to investigate these 

defecation problems [28-30]. Nevertheless, it remains difficult to establish a 

gold standard for constipation and fecal incontinence, because both disorders 

consist of a range of symptoms, often reported by the patient, and thus dif-

ficult to objectify by means of a test or by the physician. We are confident, 

however, that the balloon expulsion test can discriminate between severely 

constipated and healthy individuals, while the rectal infusion test will easily 

discriminate between individuals with severely impaired fecal continence and 

those with perfect fecal continence.

Conclusion

The Groningen DeFeC questionnaires are comprehensive questionnaires that 

contain questions on anorectal functioning, associated disorders and causative 

factors. Importantly, these questionnaires provide the possibility to monitor 

symptoms and treatment efficacy of defecation disorders during the transition 

from childhood to adulthood. The adult version of the Groningen DeFeC ques-

tionnaire is well understood by the respondents, its reproducibility is accept-

able, and its validity is good. Some cross-cultural adaptations will be necessary 

to extend the use of the questionnaire to other countries, and further use of 

the questionnaire is necessary to extend its validation in patient populations. 

Recently, we administered the questionnaire to a sample of the general Dutch 

population with the purpose of establishing norms to be used in future clinical 

studies [26]. We therefore encourage fellow researchers to also use the Gron-

ingen DeFeC questionnaire, or its pediatric equivalent, in clinical studies on 

fecal disorders.
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Scope of the thesis

Acute abdominal pain is the third leading cause of visits to an emergency 

department by children under 15 years and is associated with high costs and 

decreased quality of life [1]. There are various causes of acute abdominal 

pain and it is important to quickly differentiate between life-threatening and 

non-life-threatening disorders. The aim of this thesis was to broaden our 

knowledge on the diagnostic process and treatment of acute appendicitis and 

constipation, two common causes of abdominal pain in children who are admit-

ted to the emergency department.

Acute appendicitis

Factors influencing the diagnostic process

In order to refine the diagnostic process of acute appendicitis in children pre-

senting with acute abdominal pain, it is important to assess the factors that 

influence this process. One such factor known to negatively influence the diag-

nostic process of appendicitis is obesity [2-4]. We found that underweight also 

has a significant negative influence on the diagnostic accuracy of acute ap-

pendicitis. As described in Chapter 2, we studied the influence of body mass 

on the diagnostic process of acute appendicitis by investigating the accuracy 

and duration of diagnostic process. We found that underweight children had 

a three times higher chance of a negative appendectomy than children with 

a normal weight. This meant that they were at a much higher risk of being 

falsely diagnosed with appendicitis and of undergoing unnecessary surgery. 

The risk of a negative appendectomy is known to be influenced by age, sex, 

and the number and types of diagnostic procedure used [5]. However, even 

after statistical correction for these acknowledged risk factors, underweight 

still significantly increased the risk of undergoing a negative appendectomy. 

Moreover, we found no association between children’s body mass index (BMI) 

and perforation rate, a measure for a possible delay in the diagnostic process. 

The number of consultations needed for diagnosis was also not influenced by 

BMI. In conclusion, underweight seems to be an important risk factor for di-

agnostic accuracy, but it is not a factor that influences the time needed to 
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diagnose acute appendicitis in children. Therefore, when examining a child 

who is underweight, one should be aware of the higher risk of a false positive 

diagnosis of acute appendicitis. In practice, one could consider using additional 

diagnostic tools such as an ultrasound scan or a diagnostic laparoscopy prior to 

a (laparoscopic) appendectomy in underweight children. 

Factors influencing the treatment outcome

Outcome after appendectomy can be influenced by various factors, such as 

the occurrence of an appendix perforation or the type of surgical technique. In 

Chapter 2 we studied the influence of BMI on treatment outcome measured 

in terms of postoperative complications and length of hospital stay. The influ-

ence of BMI on the complication rate after an appendectomy is still subject of 

debate. Some studies found an increased complication rate in obese patients 

after appendectomy [6-8], while others found no difference [9,10]. We found 

a higher complication rate in obese children compared to those with normal 

weight. This difference, however, was not significant - possibly due to our small 

sample of obese children. Underweight children did have a three times higher 

risk of complications compared to children with normal weight. In addition, on 

average underweight children needed to remain in the hospital one and a half 

day longer and obese children half a day longer than children with a normal 

weight. In conclusion, both underweight and obesity are import risk factors 

for poor outcome after appendectomy. Acute appendicitis is a surgical emer-

gency. It is therefore not possible to correct a patient’s abnormal body weight 

prior to surgery. Nevertheless, one can take this risk into account by choosing 

the best type of surgery for underweight or obese patients, a laparoscopic 

or open approach. As discussed in Chapter 2, obese children benefit from 

laparoscopic appendectomy in terms of a shorter hospital stay compared to 

open appendectomy. Several studies support our finding that laparoscopic ap-

pendectomy is preferable in obese patients [7,11,12]. They propose that this 

benefit is related to a lower rate of wound-related complications [13]. In our 

study we did not find more complications following open appendectomy than 

following laparoscopic appendectomy in obese children, possibly due to the 

small sample of obese children. Furthermore, we did not find any differences in 

treatment outcome between the different surgical approaches for underweight 
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or overweight children.

Possibilities for new treatment

Appendectomy is still the standard treatment for acute appendicitis in most 

hospitals even though it is associated with complications. Currently, numerous 

studies are performed on a more conservative treatment with specific antibi-

otics, and show a high initial success rate of around 90-95% [14-19]. They, 

however, did find that not all children with acute appendicitis can be treated 

successfully with antibiotics only, since the success rate does not reach 100% 

and the readmission rate ranges from 1-32% after one year [12-17]. To gain 

more insight into why certain conservative treatments are not beneficial to 

all patients, more knowledge on the etiology and pathophysiology of acute 

appendicitis is needed. As mentioned earlier, several viral infections are asso-

ciated with acute appendicitis, albeit mostly in immune compromised patients 

[20-22]. Nevertheless, it is unclear whether these viruses play a direct role in 

the pathogenesis of appendicitis or whether they are already present in the 

appendix and reactivate in case of acute appendicitis [21-22]. In Chapter 3 

we studied if two of the most prevalent viruses in children, cytomegalovirus 

(CMV) and human herpes virus 6 (HHV-6), are associated with acute appen-

dicitis in immunocompetent children. We did not find CMV DNA in blood or 

appendix samples of patients with or without acute appendicitis. This indicated 

that in our study population acute appendicitis was not associated with an 

active CMV infection as reported by other studies [21,23,24]. Possibly CMV 

is only associated with acute appendicitis in specific patient populations such 

as immunocompromised patients. However, the sample size of patients with 

a possible CMV infection was small, due to a low CMV seroprevalence (i.e. a 

small number of people had a primary CMV infection in the past). Therefore 

we cannot rule out a possible association between CMV and acute appendicitis. 

Furthermore, HHV-6 DNA was detected in the appendices of both children with 

and without appendicitis, indicating that HHV-6 does not seem to play a role in 

the development of acute appendicitis, or at least not in all cases. In conclu-

sion, we did not find a clear causal relation between CMV or HHV-6 and acute 

appendicitis in immunocompetent children. More research is needed to better 

understand the etiology of acute appendicitis. 
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Recommendations and future research

In the first part of this thesis, which focuses on acute appendicitis, we showed 

that underweight was a risk factor for the misdiagnosis of acute appendici-

tis in children. Therefore, in case of underweight children one should always 

consider using additional diagnostic tools such as an ultrasound. Moreover, in 

underweight children, when appendectomy is considered on account of a high 

suspicion of appendicitis, it is advisable to perform a diagnostic laparoscopy 

prior to a (laparoscopic) appendectomy. Furthermore, we demonstrated that 

underweight and obesity were risk factors for poor treatment outcomes after 

appendectomy, because they were associated with higher complication rates 

and prolonged hospital stays. Even though it is not possible to correct the body 

mass index of a child during the brief period before surgery, one should be 

aware of this risk. In addition, we recommend using laparoscopic appendecto-

my instead of open appendectomy in obese children, because this technique 

was associated with better treatment outcomes in these children. Finally, we 

showed that CMV and HHV-6 did not seem to be associated with acute appen-

dicitis in immunocompetent children. More knowledge on the exact etiology 

of acute appendicitis is needed to find new treatment options, for example by 

studying the relation between other viruses or bacteria and acute appendicitis 

in different patient populations.

Constipation

Current problems regarding diagnostic process of constipation

Constipation is a collective term that describes a certain set of symptoms, 

such as painful or hard bowel movements, episodes of fecal incontinence, and 

sometimes abdominal pain, without making a distinction as to the underlying 

cause. The current diagnostic process for constipation in children with abdom-

inal pain consists of asking various questions, performing a relatively invasive 

digital examination, or performing imaging studies that lack sensitivity and/ 

or specificity [25-29]. In Chapter 5 we studied current problems at different 

stages of the diagnostic process of constipation. We found that approximately 

half of the children with a defecation disorder rated the quality of their bowel 
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habits as good or very good, regardless. This confirms that many children do 

not recognize abnormal bowel habits and are therefore unlikely to seek medi-

cal help [30,31]. In addition, the ever-present taboo on discussing bowel hab-

its and defecation disorders amplifies the problem of not seeking medical help 

for constipation [32]. This large group of constipated children who do not seek 

help are consequently left untreated for their disorder. Even if children seek 

medical help, constipation may still be difficult to diagnose due to the variety in 

symptoms. Merely questioning children about their stool frequency and consis-

tency is insufficient to diagnose or exclude constipation, as we demonstrated 

that the bowel habits of the majority of constipated children were considered 

normal. It is therefore important to extend the range of diagnostic questions 

for constipation, for example by asking about straining, incomplete evacua-

tion, and anorectal blockage [25,28]. Due to the problems with diagnosing 

constipation, many constipated children are left untreated, which may result 

in chronic pain. Moreover, if the diagnosis of constipation is missed in children 

with acute abdominal pain, they may be falsely diagnosed with acute appendi-

citis, which in turn results in unnecessary surgery [33]. 

New diagnostic methods for constipation

As explained in Chapter 7, we developed a questionnaire to diagnose defe-

cation disorders such as constipation. The Groningen (Pediatric) Defecation 

and Fecal Continence questionnaire contains a broad range of questions on 

constipation, fecal incontinence, and anorectal functioning. Because of its ex-

tensive range, the Groningen DeFeC questionnaire is a feasible screening tool 

for defecation disorders as well as to determine causative factors. Important-

ly, the questionnaire consists of a pediatric and adult version comprising the 

same questions and scores. This provides medical specialists and/or general 

practitioners the possibility to follow-up patients during their transition from 

childhood to adult life. Some cross-cultural adaptations will be necessary to 

extend the use of the questionnaire to other countries and further use of the 

questionnaire is necessary to extend its validation in specific patient popula-

tions. In addition, in its current form the questionnaire is too long to be used 

in emergency departments. Future studies are needed to investigate which 

questions in the questionnaire are most relevant to diagnose or exclude con-
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stipation in children with acute abdominal pain.

In addition, we have developed a different diagnostic approach to constipation 

in children with acute abdominal pain, by first treating these children as if 

they suffered constipation (Chapter 4). Because they are both efficient and 

safe laxatives and/or enemas are the standard treatment for fecal disimpac-

tion in children with constipation [28,34,35]. We hypothesize that a relatively 

high percentage of children with acute abdominal pain, who have not been 

diagnosed during the first consultation, are simply constipated, and therefore 

using laxatives and enemas would lead to rapid reduction of pain. In addition, 

such pain reduction would provide more certainty about constipation indeed 

being the cause of the abdominal pain (with the exception of therapy-resistant 

constipation). It appeared problematic, however, to evaluate our hypothesis on 

account of the negative attitude of Dutch parents regarding medicine use by 

their children and resulted in a high rate of refusals (23%) and low medication 

adherence (37%). Poor medication adherence is a well-known issue, also in 

the case of chronic constipation, where the rate is approximately 38% during 

the first month [36]. To increase the power of the study, it would be necessary 

to set up a larger multicenter investigation, possibly even abroad in a country 

where parents have a more positive attitude towards the use of medication by 

their children. Nevertheless, we hope that our diagnostic method will contrib-

ute toward improving the diagnostic process of constipation in children with 

acute abdominal pain. Hopefully, in the future, constipation will be recognized 

more efficiently in children with acute abdominal pain, resulting in fewer chil-

dren developing chronic abdominal pain due to chronic constipation [37,38].

Current problems with treatment of constipation

On account of the problems with the diagnostic process of constipation in 

children efficient treatment is equally problematic. Only a small number of 

children who suffer from a defecation disorder are actually treated for their 

symptoms, as is demonstrated in Chapter 6. Laxatives were mostly used 

in case of constipation. Nevertheless, a significant proportion of people with 

constipation used their fingers or hand to help pass stool, probably because 

they did not receive adequate treatment or the treatment was insufficient. 

Such under-treatment is, among others, due to the low percentage of children 
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and their parents who recognize their problem and consequently seek medical 

help. Besides, not all children may receive complete and adequate treatment 

for their constipation problems, because it is often assumed that children will 

outgrow their defecation disorders in adulthood [39,40]. In Chapter 6, how-

ever, we demonstrated that the prevalence rate of constipation and occurrence 

of associated symptoms were not lower in young adults compared to children. 

In addition, 43% of the constipated children had symptoms for more than five 

years and 20% of the young adults had suffered from constipation since child-

hood. Thus, because not all children outgrow their defecation disorders, consti-

pation should be treated as early as possible, as is proposed by other studies 

[41,42]. Then it might be possible to prevent episodes with abdominal pain in 

constipated children for which they need to visit the emergency department.

Recommendations and future research

In the second part of this thesis, which focuses on constipation, we showed that 

there are several problems with the diagnostic process of constipation. Firstly, 

many constipated children and their parents did not recognize the child’s defe-

cation disorder as a problem. In combination with a taboo on discussing defe-

cation, this led to a small percentage of constipated children who sought help 

for their problems. It is therefore important to provide better education for 

children and parents on correct toilet postures, bowel habits, and defecation 

disorders in order to improve recognition and remedy existing taboos. In addi-

tion, more attention should be paid to the school environment. In our opinion, 

fixed times when children are allowed to go to the toilet in combination with 

unclean toilets may contribute to problems with defecation. Moreover, merely 

questioning children about defecation patterns is not sufficient to diagnose or 

exclude constipation, considering that the majority of constipated children had 

stool frequencies and consistencies that are considered normal. Thus, medical 

specialists should interview children suspected of constipation more extensive-

ly. In future after it has been shortened, the Groningen Pediatric DeFeC may 

be used for this purpose in emergency departments. Moreover, the diagnostic 

method of supporting fecal production with laxatives and enemas in children 

with acute abdominal pain may hopefully contribute to the future diagnostic 

process of constipation. Finally, we believe that many children are not com-
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pletely and adequately treated for constipation, because it is often assumed 

that children outgrow their defecation disorders. We have, however, demon-

strated that the prevalence rates and occurrence of associated symptoms of 

constipation and fecal incontinence were not lower in young adults than in 

children. Therefore, we recommend treating every child with constipation and/ 

or fecal incontinence as early as possible. 

Conclusion

With this thesis we aimed to broaden our knowledge on the diagnostic process 

and treatment of acute appendicitis and constipation, the two common causes 

of abdominal pain in children who are admitted to the emergency department. 

In the first part we demonstrated new risk factors for the diagnosis and treat-

ment of acute appendicitis and offered recommendations on how to adjust 

these factors in clinical practice. In addition, we explored the etiology of acute 

appendicitis in more detail to see if we could find new treatment targets. In 

the second part of this thesis we explored several factors that influence the 

diagnosis of constipation. In addition, we presented two methods that may 

in future contribute to optimizing the diagnostic process of constipation in 

emergency departments. Finally, we recommend treating constipation as early 

as possible, because prevalence rates of constipation are no lower, nor are 

associated symptoms fewer, in young adults. 
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Acute abdominal pain is the third most important reason for children under 

15 years to be admitted to emergency departments, and is associated with 

high costs and decreased quality of life. There are various causes of acute 

abdominal pain in children, and it is important to quickly differentiate between 

life-threatening and non-life-threatening diseases. Acute appendicitis and con-

stipation are two common causes of acute abdominal pain in children who are 

admitted to the emergency department. The goal of this thesis was to broaden 

our knowledge on the diagnostic process and treatment of acute appendicitis 

and constipation in these children.

To refine the diagnostic process of acute appendicitis in children, it is important 

to evaluate factors that can influence this process. In Chapter 2 we describe 

the results of our study on the influence of BMI on the diagnostic process and 

treatment of acute appendicitis. We have found that having underweight is a 

risk factor for the misdiagnosis of acute appendicitis in children. In addition, 

both underweight and obesity increase the risk on poor treatment outcome 

after an appendectomy, since they are associated with a high complication 

rates and prolonged hospital stay. Finally, we recommend to use a laparoscopic 

appendectomy instead of an open appendectomy for obese children, because 

this surgical technique is associated with better treatment outcome in these 

children.

In Chapter 3 we aimed to refine our knowledge on the etiology of acute ap-

pendicitis, by investigating if cytomegalovirus (CMV) and human herpes virus 6 

(HHV-6) are associated with acute appendicitis in immunocompetent children. 

None of the children with or without appendicitis had CMV DNA in their blood 

or appendix, which indicates that acute appendicitis was not associated with an 

active CMV infection in our study population. However a possible relation can-

not be ruled out due to a low CMV seroprevalence resulting in a small sample 

size. Furthermore, HHV-6 DNA was detected in the appendices of both children 

with and without appendicitis, indicating that HHV-6 does not seem to play a 

role in the development of acute appendicitis, or at least not in all cases. 

In Chapter 5 we discuss current problems at different stages of the diagnostic 

process of constipation. We found that many constipated children do not 
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recognize their defecation disorder as a problem. This leads, in combination 

with a taboo on talking about defecation, to a low percentage of constipated 

children that seek help for their problems. It is therefore important to pro-

vide more education to children and their caregivers on correct toilet postures, 

bowel habits, and defecation disorders to improve the recognition and remedy 

the existing taboo. Moreover, merely questioning children about defecation 

pattern is not sufficient to diagnose or exclude constipation, considering that 

the majority of constipated children have normal stool frequencies and consis-

tencies. Thus, medical specialists should interview children who are suspected 

of constipation more extensively.

In Chapter 7 we present a new screening method for constipation: the, Gron-

ingen (Pediatric) Defecation and Fecal Continence questionnaire, which is a 

feasible tool to not only screen for defecation disorders, but also to determine 

causative factors due to its extensive range of questions. Importantly, the 

questionnaire has both a pediatric and adult version which consist of the same 

questions and validated scores. This provides medical specialists or general 

practitioners the possibility follow up patients during the transition from child-

hood to adult life. 

In Chapter 4 we propose an alternative approach for confirming or excluding 

constipation in children with acute abdominal pain, namely treating them with 

laxatives and/or enemas. We hypothesize that a relatively high percentage of 

children with acute abdominal pain who have not been diagnosed during the 

first consultation are constipated, and therefore using laxatives and enemas 

would lead to quick reduction of pain (with the exception of therapy-resistant 

constipation). In addition, such pain reduction would provide more certainty 

that constipation was indeed the cause of the abdominal pain. However, this 

hypothesis has yet to be proven in a future study.

Finally, due to problems with the diagnostic process of constipation in children, 

there are also problems with providing the treatment. Especially, since it is 

often assumed that children outgrow defecation disorders after the transition 

to adulthood. However, we have demonstrated in Chapter 6 that the preva-

lence rates and the occurrence of associated symptoms of constipation were 
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not lower in young adults than in children. Therefore, we recommend to treat 

every child with constipation as early as possible.

In conclusion, with this thesis we aimed to broaden our knowledge on the 

diagnostic process and treatment of acute appendicitis and constipation in 

children. In the first part of this thesis we have demonstrated new risk factors 

for the diagnosis and treatment of acute appendicitis, and made recommen-

dations to adjust for these factors in practice. In addition, we have further ex-

plored the etiology of acute appendicitis to see if we could find new treatment 

targets. In the second part of this thesis we have explored several factors that 

influence the diagnosis of constipation. Furthermore, we have presented two 

methods that may in the future contribute to refine the diagnostic process of 

constipation at the emergency department. Finally, we recommend to treat 

constipation as early as possible in children, since young adults do not have 

lower prevalence rates of constipation or fewer associated symptoms.
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Acute buikpijn is de derde belangrijkste reden waarom kinderen jonger dan 

15 jaar de spoedeisende hulp bezoeken en gaat dan ook gepaard met hoge 

financiële kosten en daarnaast een verminderde kwaliteit van leven. Er zijn 

zeer veel verschillende oorzaken voor acute buikpijn. Bij het diagnosticeren 

van de onderliggende oorzaak is het belangrijk om snel onderscheid te maken 

tussen ziektes die wel of niet levensbedreigend zijn op korte termijn. Acute 

blindedarmontsteking en obstipatie zijn twee veel voorkomende oorzaken van 

acute buikpijn bij kinderen die naar de spoedeisende hulp komen. Het doel 

van dit proefschrift is om de kennis met betrekking tot het diagnosticeren en 

behandelen van acute blindedarmontsteking en obstipatie van deze kinderen 

te verbreden.

Om de diagnostiek van acute blindedarmontsteking bij kinderen te verbeteren, 

is het belangrijk om te onderzoeken welke factoren invloed hebben op de 

diagnostiek. In hoofdstuk 2 hebben we de invloed van body mass index 

(BMI) op de diagnostiek en behandeling van acute blindedarmontsteking be-

studeerd. Hierbij hebben we gevonden dat het hebben van ondergewicht de 

kans vergroot dat onterecht de diagnose blindedarmontsteking wordt gesteld 

bij kinderen met buikpijn. Verder hebben we vastgesteld dat zowel het hebben 

van ondergewicht als obesitas gepaard gaat met een slechtere uitkomst na 

een blindedarmoperatie, deze kinderen hadden namelijk vaker complicaties en 

moesten langer in het ziekenhuis verblijven. Ten slotte raden we aan om bij 

kinderen met obesitas de blindedarmoperatie uit te voeren via een kijkoperatie 

in plaats van een snede in de buik. Deze chirurgische techniek levert namelijk 

een beter behandelresultaat op bij kinderen met obesitas.

In hoofdstuk 3 hebben we onze kennis over het ontstaan van acute blinde-

darmontsteking proberen te verbreden door te onderzoeken of twee veel voor-

komende virussen bij kinderen, het cytomegalovirus (CMV) en humaan herpes-

virus 6 (HHV-6), geassocieerd zijn met het voorkomen van acute blindedarm-

ontsteking bij kinderen. Hierbij hebben we specifiek gekeken naar kinderen die 

geen problemen hebben met hun afweer. In deze studie vonden we dat geen 

van de kinderen met of zonder acute blindedarmontsteking DNA van CMV in 

hun bloed of blindedarm had, dit betekent dat in onze studie acute blinde-

darmontsteking niet geassocieerd was met een actieve CMV infectie. Deze 
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relatie kunnen we echter niet uit sluiten aangezien relatief weinig kinderen 

ooit in hun leven een CMV infectie hadden doorgemaakt. Verder hebben we 

in het geval van HHV-6, virus DNA gevonden in de blindedarm van zowel kin-

deren met als zonder acute blindedarmontsteking. Dit duidt erop dat HHV-6 

geen duidelijke rol speelt in het ontstaan van acute blindedarmontsteking, of 

tenminste niet in alle gevallen.

In hoofdstuk 5 hebben we onderzocht welke problemen er momenteel 

spelen bij de diagnostiek van obstipatie bij kinderen. Wij hebben in deze studie 

gevonden dat veel kinderen met obstipatie hun ziekte niet herkennen als een 

probleem. Dit heeft tot gevolg dat slechts een klein deel van de kinderen met 

obstipatie medische hulp zal zoeken voor hun klachten. Het aantal kinderen 

dat hulp zoekt zal ook lager zijn door de huidige taboe op het praten over 

ontlasting. Om dit taboe tegen te gaan is het belangrijk om meer informatie 

geven aan kinderen en hun ouders over onder andere de juiste zithouding 

op het toilet, wat een normale stoelgang is, en eventuele problemen van de 

stoelgang. Verder hebben we opgemerkt dat een groot deel van de kinderen 

met obstipatie een normale frequentie en consistentie van ontlasting heeft. Dit 

heeft tot gevolg dat slechts het uitvragen van de ontlasting frequentie en con-

sistentie niet voldoende is om obstipatie aan te tonen of uit te sluiten. Vandaar 

dat wij van mening zijn dat artsen kinderen die zij verdenken van het hebben 

van obstipatie uitgebreider vragen moeten stellen over eventuele klachten.

In hoofdstuk 7 beschrijven wij een nieuwe diagnostische methode voor ob-

stipatie: de Groningen (Pediatric) Defecation and Fecal Continence vragenlijst. 

Deze vragenlijst kan zowel gebruikt worden om te screenen voor problemen 

met de stoelgang, maar ook worden gebruikt om oorzakelijke factoren te 

bepalen vanwege het uitgebreide scala aan vragen. Bijzonder aan deze 

vragenlijst is dat het zowel een versie voor kinderen als volwassenen heeft 

die bestaat uit dezelfde vragen en diagnostische scores. Hierdoor kun-

nen artsen hun patiënten blijven volgen ook als het kind volwassen is.

In hoofdstuk 4 bespreken we nog een andere diagnostische methode om 

obstipatie vast te stellen bij kinderen met acute buikpijn, namelijk deze 

kinderen direct te behandelen met laxeermiddelen en/of een klysma. Wij 
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veronderstellen namelijk dat een relatief groot gedeelte van de kinderen met 

acute buikpijn die nog geen diagnose hebben na het eerste consult op de 

spoedeisende hulp eigenlijk obstipatie hebben. Indien je deze groep kinderen 

zou behandelen met laxeermiddelen en/of een klysma dan zou dit moeten 

leiden tot een snelle afname van de pijnklachten (met uitzondering van de 

therapieresistente obstipatie). Bovendien zou een dergelijke vermindering van 

pijn suggereren dat obstipatie inderdaad de oorzaak was van de buikpijn. Deze 

hypothese moet echter nog onderzocht worden in een toekomstige studie.

De huidige problemen met de diagnostiek van obstipatie bij kinderen leiden 

ook tot problemen met het effectief behandelen van deze kinderen. Hierbij 

speelt nog extra mee dat vaak wordt aangenomen dat kinderen met obstipatie 

vanzelf wel over hun klachten heen groeien zodra ze volwassen worden. In 

hoofdstuk 6 hebben we echter aangetoond dat obstipatie en het optreden 

van klachten geassocieerd met obstipatie niet minder vaak voorkomen bij 

jongvolwassenen dan bij kinderen. Daarom raden wij aan om elk kind met 

obstipatie zo vroeg mogelijk te behandelen en niet er van uit te gaan dat ze er 

vanzelf wel over heen groeien.

Concluderend, het doel van dit proefschrift was om de kennis met betrek-

king tot het diagnosticeren en behandelen van acute blindedarmontsteking en 

obstipatie in kinderen met acute buikpijn te verbreden. In het eerste deel van 

dit proefschrift hebben we nieuwe risicofactoren aangetoond welke de diagnos-

tiek en behandeling van acute blindedarmontsteking beïnvloeden. Ook hebben 

we enkele aanbevelingen gedaan over hoe men in de praktijk om kan gaan 

met deze factoren. Verder hebben we onderzoek gedaan naar de etiologie van 

acute blindedarmontsteking om te zien of we op basis van deze kennis nieuwe 

behandelmethodes konden vinden. In het tweede deel van het proefschrift 

hebben we verschillende factoren onderzocht die de diagnostiek van obstipatie 

bij kinderen kunnen beïnvloeden. Verder hebben we twee methoden gepre-

senteerd die in de toekomst kunnen bijdragen aan de optimalisatie van de 

diagnostiek van obstipatie op de spoedeisende hulp. Tot slot raden wij aan om 

obstipatie in kinderen direct te behandelen, aangezien obstipatie en bijhorende 

klachten niet minder vaak voorkomen bij jongvolwassenen dan bij kinderen.
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P-DeFeC questionnaire
DeFeC questionnaire
Dankwoord
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Appendix - P-DeFeC questionnaire

The Groningen Pediatric Defecation & Fecal Continence 
Questionnaire

Instructions:

1. Answer the questions by ticking the box next to your answer. Please tick just one answer to each 

question (unless you are invited to give more than one answer).

2. Although some of the questions may seem very similar, each one gives us important information. 

Some of the questions might be about problems you do not have, but we would like to know this 

too. Please answer every question (unless you are specifically told to go to another question).

3. There are no right or wrong answers. If you are unsure about how to answer a question, try to 

choose the answer that seems best.

4. If you have any comments about the questionnaire, or if there is anything else you would like 

to say but which has not been covered by the questions, you can add your own comments at 

the end of the questionnaire.

5. Your answers will be treated in the strictest confidence.
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Personal details 
Surname   ____________________

First name  ____________________

Date of birth  ____________________

Height (cm)  ____________________

Weight (kg)  ____________________

0.1 Are you a boy or a girl?

 0 Boy

 0 Girl

0.2 How old are you (in years)?

 __________

0.3 In which province do you live? 

 0 Drenthe  0 Noord-Brabant

 0 Flevoland  0 Noord-Holland

 0 Friesland  0 Overijssel

 0 Gelderland 0 Utrecht

 0 Groningen 0 Zeeland

 0 Limburg  0 Zuid-Holland

0.4 How big is the town or village in which you live?

 0 I live in a village

 0 I live in a small town with fewer than 50,000 inhabitants

 0 I live in a medium-sized town with 50,000 to 100,000 inhabitants

 0 I live in a large town with more than 100,000 inhabitants

0.5 In general, how would you describe your health in relation to the ability to hold and get  

 rid of your poo?

 0 Very good

 0 Good 

 0 Reasonable

 0 Poor

 0 Very poor

Category 1: Defecation pattern
The following questions are about your defecation pattern during the past six months.

1.1 On average, how often did you go to the toilet to do a poo? (Only tick one box) 

 0 Less than once a month

 0 Less than once a week

 0 Once a week

 0 Twice a week
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 0 Once every two days

 0 Once or twice a day

 0 Three to five times a day

 0 More than five times a day

 

1.2 What did your poo usually look like? (Only tick one box)

 0  Looks like rabbit droppings (Separate hard lumps (hard to pass))

  

 0 Looks like bunch of grapes (Sausage-shaped but lumpy)

  

 0 Looks like corn on cob (Like a sausage but with cracks on its surface)

  

 0 Looks like a sausage (Like a sausage or snake, smooth and soft)

  

 0 Looks like chicken nuggets (Soft blobs with clear-cut edges (passed easily))

  

 0 Looks like porridge (Fluffy pieces with ragged edges, a mushy stool)
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0 Looks like gravy (Watery, no solid pieces (entirely liquid))

 

Category 2: Constipation
The following questions are about the problems you have had with doing a poo over the past six 

months.

2.1 Did you have difficulty pooing (for example: because your poo was too hard or because  

 you had to strain)?

 0 Yes

 0 No 

2.1.1 If so, how long have you been having problems pooing?

 0 0-1 year

 0 1 to 5 years 

 0 5 to 10 years

 0 10 to 20 years

2.2 How often did you have to strain hard to poo?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Every day 

2.3 On average, how long did you have to strain when pooing? 

 0 Less than 5 minutes

 0 5 to 10 minutes

 0 10 to 20 minutes

 0 20 to 30 minutes

 0 Longer than 30 minutes

2.4 How often was it difficult to poo because it felt as if something was obstructing the exit?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week 

 0 Every day
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2.5 How often did you feel as if you had not quite got rid of all your poo after going to the toilet?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week 

 0 Every day

2.6 How often were you unable to do a poo, despite feeling the urge (immediate need) to  

 go to the toilet?

 0 I was always able to

 0 One to three times a day

 0 Four to six times a day

 0 Seven to nine times a day

 0 More than nine times a day

2.7 How often did you have to return to the toilet for another poo within one hour of doing a  

 poo?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week 

 0 Every day

2.8 How often did you have pain in your anus (bottom) while pooing?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week 

 0 Every day

2.9 Do you ever feel bloated (as if your tummy is full of air)?

 0 Yes

 0 No

2.9.1 If so, how badly? (You may tick more than one answer) 

 0 I only felt it myself

 0 Other people could also see it

 0 It made me lose my appetite or feel sick

 0 It made me throw up

 

2.10 How often did you have pain or cramps in your tummy?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week 

 0 Every day
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If you did not experience pain or cramps in your tummy during the past six months, please proceed 

to question 3.1.

2.10.1 If you experienced pain or cramps in your tummy, was this only while you were on your  

 period?

 0 No

 0 Yes

 0 Not applicable because I have not yet started my periods

 0 Not applicable because I am a man

2.10.2 If you experienced pain or cramps in your tummy, did they disappear or get better after  

 doing a poo?

 0 Never or rarely

 0 Sometimes 

 0 Often

 0 Usually

 0 Always

2.10.3 Have you had to go to the toilet to do a poo more or less frequently since the pain or  

 cramps in your tummy started?

 0 Yes, I go to the toilet more frequently than before

 0 Yes, I go to the toilet less frequently than before

 0 No, I go to the toilet just as often as before

2.10.4 Has your poo looked different since the pain or cramps in your tummy started? (Has it  

 become harder or softer, for example?)

 0 Yes, my poo is harder 

 0 Yes, my poo is softer

 0 No, the consistency of my poo has not changed

Category 3: Constipation-related questions
The following questions are about your diet and any remedies you might possibly have used to help 

you poo over the past six months.

3.1 Do you drink at least 1.5 litres of fluids a day (10 x 150ml-cups/glasses)?

 0 Yes

 0 No

3.2 Do you eat at least 2 pieces of fruit a day?

 0 Yes

 0 No

3.3 Do you eat at least 3 tablespoons of vegetables a day?

 0 Yes

 0 No



144

Chapter 11

3.4 Do you eat at least 3 slices of brown or wholemeal bread a day?

 0 Yes

 0 No

3.5 How often did you take laxatives to soften your poo/make it easier to do a poo?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

3.5.1 If you take laxatives, which one do you take and how much?

 1. Medicine: _______________  How often per day:  _____ Dosage: ____ ml/g

     Or per week: _____ 

 2. Medicine: _______________  How often per day:  _____ Dosage: ____ ml/g

     Or per week: _____ 

 3. Medicine: _______________  How often per day:  _____ Dosage: ____ ml/g

     Or per week: _____ 

3.6 Did you follow a special diet or eat particular foods to soften your poo?

 0 Yes, I eat /drink: ____________________

 0 No

3.7 Did you use an enema (= injecting a small amount of a medicine into your anus (bottom)  

 to help you poo?

 0 Yes, medicine: ____________________ dosage: _____ ml/cc

 0 No

3.7.1 If so, how often?

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

3.8 Did you flush your bowels with lukewarm water (injected into your bottom or with an  

 antegrade colonic enema) to get rid of your poo?

 0 Yes, amount: _____ ml/cc, with (if applicable): _____________

 0 No

3.8.1 If so, how often did you flush?

 0 Less than once a month 

 0 Several times a month
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 0 Several times a week

 0 Once a day

 0 Several times a day

3.9 Did you use your fingers or hands to help you poo? (You may tick more than one answer)

 0 Yes, I press on my tummy with my hands

 0 Yes, I use my finger to press between my buttocks, just in front of the anus  

  (bottom hole)

 0 Yes, I use my finger to press between my buttocks, just behind the anus  

  (bottom hole) 

 0 Yes, I use my fingers to remove stools from my anus (bottom hole)

 0 Yes, but in another way, namely: ____________________

 0 No

3.9.1 If so, how often did you use your fingers or hands to help you poo?

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Every day

 

3.10 If you had difficulty pooing, did you talk to anyone about it? (You may tick more than one  

 answer)

 0 Not applicable, I do not have difficulty pooing

 0 Yes, with family or friends

 0 Yes, with my general practitioner (GP)

 0 Yes, with a medical specialist

 0 Yes, with someone else, namely: ____________________

 0 No

Category 4: Fecal continence
The following questions are about accidental pooing in your pants during the past six months.

4.1 How often did you accidentally pooed a bit in your pants? (i.e. stained/soiled your under 

 pants)

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

4.1.1 If you accidentally pooed a little bit in your pants, when did this happen? (You may tick  

 more than one answer)

 0 When I had diarrhea

 0 When I was desperate for the toilet
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 0 Doing a sport/ playing

 0 For no clear reason

 

4.2 How often did you accidentally do a large, solid poo in your pants because you didn’t feel  

 that you needed to go to the toilet?

 0 Never 

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

 

4.3 How often did you feel a strong urge (immediate need) to do a poo but were unable to  

 reach the toilet in time?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

4.4 How often did you accidentally do a watery poo (have diarrhea) in your pants?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

4.5 How often did you accidentally pass wind?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

If you have not accidentally done a liquid or solid poo in your pants during the past six months, please 

go to question 5.1. 

4.6 If you accidentally pooed in your pants, how much was this usually?

 0 A tiny amount, about the size of a coin

 0 Enough to make me change my underpants

 0 Enough to make me change my underpants and trousers
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4.7 If you accidentally pooed in your pants, when did this happen?

 0 Only while I was awake

 0 Only while I was asleep

 0 While I was awake and while I was asleep

4.8 How often did you use panty liners or another type of pads to protect you when you acci 

 dentally pooed in your pants?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

4.9 How often did you rearrange daily routines because of accidentally pooing in your pants  

 (e.g. you stayed at home, cancelled plans to meet friends, changed your diet)? 

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

 

4.10 Have you ever accidentally pooed in your pants shortly after doing a poo on the toilet?

 0 Yes

 0 No

 

4.11 Do you use an anti-diarrhea medicine to thicken your poo?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

4.11.1 If you use an anti-diarrhea medicine, which one do you use and how much?

 1. Medicine: _______________  How often per day:  ____ Dosage: ____ ml/g

     Or per week: ____

 2. Medicine: _______________  How often per day:  ____ Dosage: ____ ml/g

     Or per week: ____ 

 3. Medicine: _______________  How often per day:  ____ Dosage: ____ ml/g

     Or per week: ____ 

4.12 Did you follow a special diet or eat particular foods to control accidental poos?
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 0 Yes, I eat/drink: ____________________

 0 No

4.13 Did you flush your bowels with lukewarm water to stop yourself accidentally pooing?

 0 Yes, amount: _____ ml/cc, with (if applicable): _____________

 0 No

4.14 Have you ever talked to anyone about accidentally pooing in your pants? 

  (You may tick more than one answer)

 0 Yes, with family or friends

 0 Yes, with my general practitioner (GP)

 0 Yes, with a medical specialist

 0 Yes, with someone else, namely:

 0 No

Category 5: Urge (immediate need)
The following questions are about your urge (immediate need) to go the toilet over the past six 

months 

5.1 Did you feel the urge (immediate need) to poo before you went to the toilet?

 0 Yes

 0 Sometimes 

 0 No

5.2 On average, how long were you able to hold your poo in, once you had felt the urge to go  

 to the toilet?

 0 I was unable to hold my poo in

 0 One minute or less (I always had to go to the toilet immediately) 

 0 Five minutes at the most

 0 Fifteen minutes at the most

 0 I never had to hurry

5.3 How often did you have to hurry to get to the toilet in time, to prevent yourself   

 accidentally pooing in your pants? 

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

5.4 When you felt the urge (immediate need) to go to the toilet, could you tell the difference  

 between wind, diarrhea and solid poo

 0 Yes

 0 With difficulty

 0 No
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Category 6: Urinary incontinence
The following questions are about your bladder control over the past six months.

6.1 On average, how often did you wee/pee?

 0 Less than three times a day

 0 Three to seven times a day

 0 More than seven times a day

6.2 When you peed, were you able to empty your bladder in one go?

 0 Yes, the pee stream was never interrupted

 0 No, the pee sometimes came in bursts (stopped and started)

 0 No, the pee always came in bursts (stopped and started)

6.3 When you peed, did you have to strain?

 0 Yes, I always had to strain while peeing

 0 Yes, I sometimes had to strain while peeing

 0 No, I never had to strain while peeing

6.4 How often did you accidentally wee in your pants?

 0 Never

 0 About once a week or less

 0 Two to three times a week

 0 About once a day

 0 Several times a day

 0 Continuously

6.5 How much wee did you usually accidentally let out (whether you used protective pads or  

 not)?

 0 None

 0 A bit (a few drops) 

 0 Quite a lot (wet underpants)

 0 A lot (visible wet patches)

 

6.6 When did you accidentally wee in your pants? (You may tick more than one answer) 

 0 Never, I have never accidentally peed

 0 Before I could reach the toilet 

 0 Whenever I sneezed or coughed

 0 While I was asleep

 0 Doing a sport/ playing

 0 When I got dressed again after peeing

 0 For no clear reason

 0 Continuously

6.7 How often did you need to go to the toilet to pee during the night?

 0 Never/rarely

 0 Once or twice a week 
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 0 Three to six times a week 

 0 Every night

 0 Several times a night

6.8 How often did you feel as if you had a bladder infection in the past 6 months?

 0 Never

 0 Once

 0 Several times

6.9 How often have you been treated for a bladder infection in the past 6 months?

 0 Never

 0 Once

 0 Several times

Category 8: Medical history
The following questions relate to conditions or operations that may affect your ability to control your 

poos.

8.1 Have you ever had one of the following operations that may affect your ability to control  

 your poos? (You may tick more than one answer)

 0 No, I have never had an operation on my bowels/intestine, anus (bottom hole)  

  or prostate

 0 Removal of a section of bowel/intestine, after which the remaining parts were  

  stitched together

 0 Operation on a fistula in the anal cleft close to the anus (perianal fistula) 

 0 Operation on the anal sphincter 

 0 Operation for piles (haemorrhoids)

 0 Operation on the prostate

 0 Other, namely: ____________________

 

 Procedure to repair a hereditary condition, such as:

 0 Anal atresia or congenital anorectal malformation 

 0 Hirschsprung’s disease

 0 Sacrococcygeal teratoma

 

8.2 Do you have (or have you had) a stoma to get rid of your poo?

 0 Yes, a colostomy 

 0 Yes, an ileostomy 

 0 No

8.3 Do you ever have blood and/or mucus in your poo?

 0 Yes

 0 No
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8.4 Have you ever had an injury to your anus (bottom hole), apart from an operation?

 0 Yes, namely: ____________________

 0 No

8.5 Have you ever had, or are you still experiencing the consequences of, one of the following  

 illnesses? (You may tick more than one answer)

 0 I have never had any of the illnesses listed below

 0 Crohn’s disease or colitis ulcerosa (inflammation of the colon)

 0 Irritable bowel syndrome 

 0 Prolapse of the rectum

 0 Diabetes mellitus

 0 Cerebral haemorrhage or infarction (stroke)

 0 Another neurological conditions (e.g. paraplegia, multiple sclerosis)

 0 Slow transit constipation 

 Hereditary illnesses such as:

 0 Anal atresia or congenital anorectal malformation

 0 Hirschsprung’s disease

 0 Sacrococcygeal syndrome

 0 Spina bifida 

 0 Other, namely: ____________________

 

8.6 Does anyone in your family also have one of the illnesses you have ticked?

 0 Yes

 0 No

 0 Not applicable

8.6.1 If so, which illness has which members of your family?

 Illness: ___________________  Relative: ___________________

 Illness: ___________________  Relative: ___________________

 Illness: ___________________  Relative: ___________________

 Illness: ___________________  Relative: ___________________

8.7 Which medicines do you take at the moment (you do not need to mention the laxatives  

 and anti-diarrhea treatments mentioned earlier)?

 0 I do not take any other medication.

 0 I take:

 1. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

 2. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

 3. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

 4. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 
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 5. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

 6. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

This is the end of the questionnaire.

Thank you very much for taking the time to answer these questions.

If there is anything else you would like to say, or if there is something you feel was not asked or not 

asked sufficiently by this questionnaire, please use the space below to leave your comments.



153

Appendix



154

Chapter 11

Appendix - DeFeC questionnaire

The Groningen Defecation & Fecal Continence Question-
naire

Instructions:

1. Answer the questions by ticking the box next to your answer. Please tick just one answer to each 

question (unless you are invited to give more than one answer).

2. Although some of the questions may seem very similar, each one gives us important information. 

Some of the questions might relate to problems you do not have, but we want to know this too. 

Please answer every question (unless you are specifically told to proceed to another question).

3. There are no right or wrong answers. If you are unsure about how to answer a question, try to 

choose the answer that comes closest to your situation.

4. If you have any comments about the questionnaire, or if there is anything else you would like 

to say but which has not been covered by the questions, you can add your own comments at 

the end of the questionnaire.

5. Your answers will be treated in the strictest confidence.
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Personal details 
Surname   ____________________

First name  ____________________

Date of birth  ____________________

Height (cm)  ____________________

Weight (kg)  ____________________

0.1 What is your gender?

 0 Male

 0 Female

0.2 What is your age in years?

 __________

0.3 In which province do you live? 

 0 Drenthe  0 Noord-Brabant

 0 Flevoland  0 Noord-Holland

 0 Friesland  0 Overijssel

 0 Gelderland 0 Utrecht

 0 Groningen 0 Zeeland

 0 Limburg  0 Zuid-Holland

0.4 How big is the town or village in which you live?

 0 I live in a village

 0 I live in a small town with fewer than 50,000 inhabitants

 0 I live in a medium-sized town with 50,000 to 100,000 inhabitants

 0 I live in a large town with more than 100,000 inhabitants

0.5 What is your highest level of education?

 0 Primary school education

 0 Level 1 or 2 BTEC or equivalent vocational qualification

 0 GCSEs with fewer than 5 grade A*-C or equivalent

 0 Level 3 or 4 BTEC or equivalent vocational qualification / apprenticeship

 0 5+ GCSEs grade A*-C or equivalent 

 0 3+ A-Levels or equivalent 

 0 Level 5 BTEC or equivalent vocational qualification / Foundation Degree

 0 University education 

 0 Other, namely: ____________________

 

0.6 What is/was your job or profession?

 ____________________

0.7 Are you still working?

 0 Yes, I work __________ hours per week

 0 No, I am no longer in paid employment, because:

 0 I spend my time doing housework and/or looking after the children
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 0 I am retired or have taken early retirement

 0 I am at school, college or university

 0 I do not have a paid job due to problems with my bowels and/or pelvic floor

 0 I do not have a paid job due to other health problems

 0 I do not have a paid job for other reasons (e.g. I cannot find one, I do   

  voluntary work, etc.)

0.8 In general, how would you describe your health in relation to the ability to hold and pass  

 stools?

 0 Very good

 0 Good 

 0 Reasonable

 0 Poor

 0 Very poor

Category 1: Defecation pattern
The following questions refer to your defecation pattern over the past six months.

1.1 On average, how often do you empty your bowels? (Only tick one box) 

 0 Less than once a month

 0 Less than once a week

 0 Once a week

 0 Twice a week

 0 Once every two days

 0 Once or twice a day

 0 Three to five times a day

 0 More than five times a day

 

1.2 In general, what did your feces look like (which type do you have most often)? (Only tick  

 one box)

 0  Separate hard lumps (hard to pass)

  

 0 Sausage-shaped but lumpy
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 0 Like a sausage but with cracks on its surface

  

 0 Like a sausage or snake, smooth and soft

  

 0 Soft blobs with clear-cut edges (passed easily)

  

 0 Fluffy pieces with ragged edges, a mushy stool

  

 

 0 Watery, no solid pieces (entirely liquid)

  

Category 2: Constipation
The following questions are about the difficulty you have had emptying your bowels over the past 

six months.

2.1 Did you have difficulty emptying your bowels (e.g. because of hard stools, not being able  

 to pass all your stools or having to strain hard)?

 0 Yes

 0 No 
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2.1.1 If so, how long have you had this problem?

 0 0-1 year

 0 1 to 5 years 

 0 5 to 10 years

 0 10 to 20 years

 0 Longer than 20 years

2.2 How often did you have to strain hard to empty your bowels?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Every day 

2.3 On average, how long did you have to strain while emptying your bowels?

 0 Less than 5 minutes

 0 5 to 10 minutes

 0 10 to 20 minutes

 0 20 to 30 minutes

 0 Longer than 30 minutes

2.4 How often did you have trouble passing stools because it felt as if there was a blockage?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week 

 0 Every day

2.5 How often did it feel as if you had not completely emptied your bowels after passing stools?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week 

 0 Every day

2.6 How often did you manage not to pass stools after feeling the urge to empty your bowels?

 0 I always manage

 0 One to three times a day

 0 Four to six times a day

 0 Seven to nine times a day

 0 More than nine times a day

2.7 How often did you have to return to the toilet within one hour of emptying your bowels to  

 empty them again?

 0 Never

 0 Less than once a month
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 0 Several times a month

 0 Several times a week 

 0 Every day

2.8 How often did you have pain in your anus while emptying your bowels?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week 

 0 Every day

2.9 Have you suffered from abdominal bloating?

 0 Yes

 0 No

2.9.1 If so, to what extent? (You may tick more than one answer) 

 0 I only felt it myself

 0 Other people could also see it

 0 It made me lose my appetite or feel sick

 0 It made me vomit 

 

2.10 How often did you have abdominal pain or cramps?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week 

 0 Every day

If you did not experience abdominal pain or cramps during the past six months, please proceed to 

question 3.1.

2.10.1 If you did experience abdominal pain or cramps, was this only during your menstrual  

 period?

 0 No

 0 Yes

 0 Not applicable because I am post-menopausal

 0 Not applicable because I am a man

2.10.2 If you did experience abdominal pain or cramps, did they disappear or recede after you  

 had emptied your bowels?

 0 Never or rarely

 0 Sometimes 

 0 Often

 0 Usually

 0 Always
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2.10.3 Do you have go to the toilet to empty your bowels more or less frequently since the  

 abdominal pain or cramps started?

 0 Yes, I go to the toilet more frequently than before

 0 Yes, I go to the toilet less frequently than before

 0 No, I go to the toilet just as often as before

2.10.4 Has the consistency of your stools changed since the abdominal pain or cramps started?  

 (Have they become harder or softer, for example)

 0 Yes, my stools are harder 

 0 Yes, my stools are softer

 0 No, the consistency has not changed

Category 3: Constipation-related questions
The following questions relate to your diet and any remedies you may have used to help you empty 

your bowels during the past six months.

3.1 Do you drink at least 1.5 litres of fluids a day (10 x 150ml-cups/glasses)?

 0 Yes

 0 No

3.2 Do you eat at least 2 pieces of fruit a day?

 0 Yes

 0 No

3.3 Do you eat at least 3 tablespoons of vegetables a day?

 0 Yes

 0 No

3.4 Do you eat at least 3 slices of brown or wholemeal bread a day?

 0 Yes

 0 No

3.5 How often do you take laxatives to soften your stools/make it easier to empty your bowels?

 0 Never

 0 Less than once a month

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

3.5.1 If you take laxatives, which one do you take and how much?

 1. Medicine:  _____________ How often per day: _____ Dosage: ____ ml/g

    Or per week: _____ 
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 2. Medicine:  _____________ How often per day: _____ Dosage: ____ ml/g

    Or per week: _____ 

 

 3. Medicine:  _____________ How often per day: _____ Dosage: ____ ml/g

    Or per week: _____ 

3.6 Do you eat a special diet or foods to soften your stools?

 0 Yes, I eat /drink: ____________________

 0 No

3.7 Do you use an enema (= injecting a small amount of a medicine into the anus) to help  

 pass stools?

 0 Yes, medicine: ____________________ dosage: _____ ml/cc

 0 No

3.7.1 If so, how often?

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

3.8 Do you irrigate your rectum with lukewarm water (via the anus or by means of an  

 antegrade colonic enema) to help you empty your bowels?

 0 Yes, amount:  _____ ml/cc, with (if applicable): _____________

 0 No

3.8.1 If so, how often did you irrigate?

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

3.9 Do you ever use your fingers or hands to help pass stools? (You may tick more than one  

 answer)

 0 Yes, I press on my abdomen with my hands

 0 Yes, I use my finger to press between my buttocks, just in front of the anus 

 0 Yes, I use my finger to press between my buttocks, just behind the anus 

 0 Yes, I use my fingers to remove stools from my anus

 0 Yes, but in another way, namely: ____________________

 0 No

3.9.1 If so, how often do you use your fingers or hands when passing stools?

 0 Less than once a month 

 0 Several times a month
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 0 Several times a week

 0 Every day

 

3.10 If you had difficulty passing stools, have you ever talked to anyone about it? (You may  

 tick more than one answer)

 0 Not applicable, I do not have difficulty passing stools

 0 Yes, with family or friends

 0 Yes, with my GP

 0 Yes, with a medical specialist

 0 Yes, with someone else, namely: ____________________

 0 No

Category 4: Fecal continence
The following questions are about the accidental passage of stools during the past six months.

4.1 How often did you accidentally pass small amounts of feces? (i.e. stained/soiled your 

 underpants)

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

4.1.1 If you accidentally passed  small amounts of feces, when did this happen? (You may tick  

 more than one answer)

 0 When I had diarrhoea

 0 When I was desperate for the toilet

 0 During physical activity/exertion

 0 For no clear reason

4.2 How often did you accidentally pass large amounts of solid feces without having felt an  

 urge (i.e. without feeling the need for the toilet)?

 0 Never 

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

 

4.3 How often did you feel a strong urge to empty your bowels but were unable to reach the 

toilet in time?

 0 Never

 0 Less than once a month 

 0 Several times a month
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 0 Several times a week

 0 Once a day

 0 Several times a day

4.4 How often did you accidentally pass watery stools (diarrhoea)?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

4.5 How often did you accidentally pass wind?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

 

If you have not accidentally passed liquid or solid stools during the past six months, please proceed 

to question 5.1.

4.6 If you have accidentally passed feces, how much was this on average?

 0 A tiny amount, about the size of a coin

 0 Enough to make me change my underpants

 0 Enough to make me change my underpants and trousers

4.7 If you accidentally passed feces, when did this happen?

 0 Only while I was awake

 0 Only while I was asleep

 0 While I was awake and while I was asleep

4.8 How often did you use panty liners or incontinence pads to help when you accidentally  

 passed feces?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

4.9 How often did you rearrange your daily programme because of accidentally passing feces  

 (e.g. stayed at home, cancelled an appointment, changed your diet)?

 0 Never

 0 Less than once a month 
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 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

4.10 Have you ever accidentally passed feces shortly after emptying your bowels on the toilet?

 0 Yes

 0 No

4.11 Do you use an anti-diarrhoea medicine to solidify your stools?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

 0 Several times a day

4.11.1 If you use an anti-diarrhoea medicine, which one do you use and how much?

 1. Medicine:  _____________ How often per day: _____ Dosage: ____ ml/g

    Or per week: _____ 

 

 2. Medicine:  _____________ How often per day: _____ Dosage: ____ ml/g

    Or per week: _____ 

 

 3. Medicine:  _____________ How often per day: _____ Dosage: ____ ml/g

    Or per week: _____ 

4.12 Do you eat a diet or eat particular foods to control accidental passage of stools?

 0 Yes, I eat/drink: ____________________

 0 No

4.13 Do you irrigate your bowels with lukewarm water to control accidental passage of stools?

 0 Yes, amount:  _____ ml/cc, with (if applicable): _____________

 0 No

4.14 Have you ever talked to anyone about losing control of your bowels? (You may tick more  

 than one answer)

 0 Yes, with family or friends

 0 Yes, with my GP

 0 Yes, with a medical specialist

 0 Yes, with someone else, namely:
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Category 5: Urge
The following questions are about your urge to go the toilet over the past six months.

5.1 Did you feel the urge to empty your bowels before you went to the toilet?

 0 Yes

 0 Sometimes 

 0 No

5.2 On average, how long were you able to control your bowels once you had felt the urge to  

 go to the toilet?

 0 I was unable to control my bowels

 0 One minute or less (I always had to go to the toilet immediately) 

 0 Five minutes at the most

 0 Fifteen minutes at the most

 0 I never had to hurry

5.3 How often did you have to hurry to get to the toilet in time, to prevent yourself   

 accidentally passing stools?

 0 Never

 0 Less than once a month 

 0 Several times a month

 0 Several times a week

 0 Once a day

5.4 When you felt the urge to go to the toilet, could you tell the difference between   

 flatulence, diarrhoea and solid/hard stools?

 0 Yes

 0 With difficulty

 0 No

Category 6: Urinary incontinence
The following questions concern bladder control over the past six months.

6.1 On average, how often did you urinate?

 0 Less than three times a day

 0 Three to seven times a day

 0 More than seven times a day

6.2 When you urinated, were you able to empty your bladder in one go?

 0 Yes, the urine stream was never interrupted

 0 No, the urine sometimes came in bursts (stopped and started)

 0 No, the urine always came in bursts (stopped and started)
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6.3 When you urinated, did you have to strain?

 0 Yes, I always had to strain while urinating

 0 Yes, I sometimes had to strain while urinating

 0 No, I never had to strain while urinating

6.4 How often did you accidentally lose urine?

 0 Never

 0 About once a week or less

 0 Two to three times a week

 0 About once a day

 0 Several times a day

 0 Continuously

6.5 How much urine did you lose on average (irrespective of whether you used pads)?

 0 None

 0 A bit (a few drops) 

 0 Quite a lot (wet underpants)

 0 A lot (visible wet patches)

 

6.6 When did you accidentally lose urine? (You may tick more than one answer) 

 0 Never, I did not lose any urine

 0 Before I could reach the toilet 

 0 Whenever I sneezed or coughed

 0 While I was asleep

 0 During physical activity/exertion

 0 When I got dressed again after urinating

 0 For no clear reason

 0 Continuously

6.7 How often did you need to go to the toilet during the night?

 0 Never/rarely

 0 Once or twice a week 

 0 Three to six times a week 

 0 Every night

 0 Several times a night

6.8 How often did you feel as if you had a bladder infection in the past 6 months?

 0 Never

 0 Once

 0 Several times

6.9 How often have you been treated for a bladder infection in the past 6 months?

 0 Never

 0 Once

 0 Several times
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Category 7: Obstetric and gynaecological history
The following questions only apply to women. If you are a man, please proceed to question 8.1.

7.1 Have you ever been through childbirth (including caesarean section)?

 0 Yes

 0 No

7.1.1 If so, how many times?

 __________

7.2 How many of these were natural (vaginal) deliveries?

 __________

If you have never experienced a vaginal delivery, please proceed to question 7.7.

7.3 How long did you have to push during your longest delivery?

 0 Less than one hour

 0 One to two hours

 0 Longer than two hours

7.4 Were obstetrical instruments used during any of these vaginal deliveries?

 0 Yes

 0 No

7.4.1 If so, which instruments were used? (You may tick more than one answer)

 0 Forceps

 0 A vacuum extractor

 0 Other, namely

7.5 Did you need an incision in the perineum (episiotomy) or did you rupture during a vaginal  

 delivery, to the extent that the pelvic floor muscles around your anus were affected?

 0 Yes

 0 No

7.5.1 If so, what happened? (You may tick more than one answer) 

 0 I ruptured 

 0 I had an incision in the perineum (episiotomy)

 0 Other, namely ____________________

7.6 What was the weight of your heaviest baby?

 __________ grams

7.7 Has your uterus been removed (a hysterectomy)?

 0 Yes, via the vagina (vaginal) 

 0 Yes, via the abdomen (abdominal) 

 0 No
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7.8 When you are emptying your bowels, does it ever feel as if something is hanging out or  

 descending through your vagina?

 0 Yes

 0 No

Category 8: Medical history
The following questions relate to conditions or operations that may affect your bowel control.

8.1 Have you ever undergone one of the following surgical procedures that may affect your  

 bowel control? (You may tick more than one answer)

 0 No, I have never had an operation on my bowels, anus or prostate

 0 Removal of a section of bowel, after which the remaining sections were sutured  

  together

 0 Operation on a fistula in the anal cleft close to the anus (perianal fistula) 

 0 Operation on the anal sphincter 

 0 Operation for haemorrhoids

 0 Operation on the prostate

 0 Other, namely: ____________________

 Procedure to repair a hereditary condition, such as:

 0 Anal atresia or congenital anorectal malformation 

 0 Hirschsprung’s disease

 0 Sacrococcygeal teratoma

8.2 Do you have (or have you had) a stoma to remove feces from your bowel?

 0 Yes, a colostomy 

 0 Yes, an ileostomy 

 0 No

8.3 Do you ever have blood and/or mucous in your stools?

 0 Yes

 0 No

8.4 Have you ever had an injury to your anus, apart from during childbirth or an operation?

 0 Yes, namely: ____________________

 0 No

8.5 Have you ever had, or are you still experiencing the after-effects of, one of the following  

 medical conditions? (You may tick more than one answer)

 0 I have never had any of the conditions listed below

 0 Crohn’s disease or colitis ulcerosa (inflammation of the colon)

 0 Irritable bowel syndrome 

 0 Prolapse of the rectum

 0 Diabetes mellitus

 0 Cerebral haemorrhage or infarction (stroke)
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 0 Another neurological conditions (e.g. paraplegia, multiple sclerosis)

 0 Slow transit constipation 

Hereditary conditions such as:

 0 Anal atresia or congenital anorectal malformation

 0 Hirschsprung’s disease

 0 Sacrococcygeal syndrome

 0 Spina bifida 

 0 Other, namely: ____________________

8.6 Does one of the medical conditions you have ticked occur in your family?

 0 Yes

 0 No

 0 Not applicable

8.6.1 If so, which conditions occur in which members of your family?

 Condition: ___________________  Relative: ___________________

 Condition: ___________________  Relative: ___________________

 Condition: ___________________  Relative: ___________________

 Condition: ___________________  Relative: ___________________

8.7 Which medicines do you take at the moment (you do not need to mention the laxatives  

 and anti-diarrhoea treatments mentioned previously)?

 0 I do not take any other medication.

 0 I take:

 1. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

 2. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

 3. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

 4. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

 5. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

 6. Medicine:   How often per day: _____ Dosage _____ ml/g

  ___________________ 

You have come to the end of the questionnaire.

Thank you very much for taking the time to answer these questions.

If there is anything else you would like to say, or if there is something you feel was not covered or 

not covered sufficiently by this questionnaire, please use the space below to leave your comments.
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Appendix - Dankwoord

Acute buikpijn bij kinderen is een breed onderwerp en ook mijn activiteiten 

in het promotietraject waren breed van aard. Van klinisch werk op de spoed-

eisende hulp waarbij ik ouders probeerde uit te leggen dat laxeermiddelen echt 

geen ‘enge’ medicijnen zijn tot het volgen van vele statistiek cursussen en ook 

een cursus over next generation sequencing voor een onderzoek dat helaas 

niet tot stand is gekomen. Bijzondere momenten heb ik mogen beleven met 

het presenteren van mijn onderzoek op nationale en internationale congressen. 

Na al deze jaren is het boekje nu echt af en resteert slechts het schrijven van 

een dankwoord. 

Allereerst wil ik prof. dr. E. Heineman bedanken voor zijn rol als mijn pro- 

motor. Beste Erik, bedankt voor jouw hulp bij het opzetten en solliciteren voor 

het MD/PhD traject. Het kritisch lezen van mijn eerste artikel, hulp bij de 

afronding en jouw eindeloze enthousiasme hebben mij veel geholpen geduren-

de mijn promotietraject. 

Dan wil ik graag dr. P.M.A. Broens, mijn co-promotor, bedanken voor het 

feit dat je mij al tijdens de bachelor enthousiast hebt gemaakt om onderzoek 

te gaan doen. Beste Paul, bedankt voor jouw onmetelijke optimisme, dit heeft 

mij altijd enorm geholpen om door te zetten bij tegenslagen. Jij wist altijd 

precies wanneer je mij moest afremmen in mijn statistische analyses en moest 

pushen om nu toch maar eens alles op papier te zetten. Bedankt voor alle 

leuke koffiemomenten, de gezelligheid, maar bovenal voor de begeleiding en 

mogelijkheden die je mij hebt geboden. 

Dr. M. Trzpis-Bremer als dagelijks begeleider wil ik jou graag bedank-

en. Beste Monika, jij kwam echt precies op het juiste moment in het team. 

Bedankt voor de eindeloze hulp met het perfectioneren van de artikelen, 

regelen van alle onderzoekszaken en organiseren van AFC-uitjes. Aan 

de vele getrakteerde bekers koffie, persoonlijke interesse en gezel-

ligheid die jij mij bood heb ik veel gehad. Monika, jouw buitengewone 

inzet en alle tijd die je voor mij hebt vrijgemaakt, stel ik enorm op prijs.  
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De leden van de beoordelingscommissie, prof. dr.  H.J. Verkade, prof. dr.  

J.B.F. Hulscher, prof. dr.  M.A. Benninga, dank ik hartelijk voor hun bereid-

heid voor het lezen en het beoordelen van mijn proefschrift. 

Graag wil ik de medeauteurs van mijn artikelen, dr. H. Groen, dr. A. 

Riezebos-Brilman, dr. Rob Meinds en dr. Maxime van Meegdenburg, 

bedanken voor hun tijd, hulp en inzet bij het schrijven.  

Verder wil ik alle studenten van de STABUK-groep hartelijk bedanken voor 

het helpen met includeren van patiënten op de spoedeisende hulp. Met name 

voor de vele uren dat jullie ook ’s nachts en in het weekend bereikbaar konden 

zijn.

Met de Anorectaal Functie Centrum groep heb ik vele interessante bijeen-

komsten gehad, maar ook vooral veel gezelligheid bij de AFC-uitjes. Beste 

Maxime, Rob, Jara, Sanne en de rest enorm bedankt voor alle steun en 

mooie momenten.

Dan wil ik ook graag iedereen uit “Het Hok” bedanken. Lieve Gepke, 

Lisanne en alle andere mensen van het hok door jullie steun en afleiding 

op de perfecte momenten heb ik altijd kunnen doorzetten. Samen gezwoegd in 

tropische temperaturen met uitlaatgassen van de helikopter via het dakraam, 

ik had het niet anders gewild. Ook nadat ik niet meer in het hok kwam voor 

onderzoek, bleven we gewoon hok-uitjes en borrels houden, daarom sluit ik af 

met onze quote: “uit het hok maar niet uit het hart”.

Niet te vergeten, wil ik het personeel van het Fontein restaurant bedanken. 

Als jullie mij zagen verschijnen nog ver achteraan in de rij, werd er alvast een 

grote cappuccino voor mij klaar gemaakt.  Bedankt voor de geweldige service 

al deze jaren. 

Lieve vriendinnen, wat heb ik enorm veel aan jullie gehad. Ik kon altijd bij 

jullie terecht om frustraties te delen maar ook om mooie momenten te vieren. 

Door alle avonden samen eten, koffiedrinken bij Black&Bloom en weekendjes 

weg kon ik heerlijk ontspannen. Dit heb ik altijd erg gewaardeerd. 
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Een speciaal woord van dank voor mijn familie en Mats. Lieve pap, mam, 

Marc en Anneloes, fijn dat jullie altijd voor mij klaar stonden in het mee- 

denken bij problemen, de organisatie rondom de promotie en het vertrouwen 

en liefde die ik altijd van jullie heb gekregen. 

Tenslotte, lieve Mats, elke dag stond jij voor mij klaar. Alle hulp met artikelen 

lezen, mails controleren en adviezen geven bij lastige situaties, maar vooral 

ook alle fijne momenten wanneer we niet met onderzoek bezig waren, hebben 

ervoor gezorgd dat ik mijn PhD kan behalen. Bedankt voor de onvoorwaarde- 

lijke steun en liefde die jij mij geeft.

Liefs Marjolijn
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