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INTRODUCTION
Chronic or recurrent abdominal pain (RAP) was defined by Apley 

and Naish in 1958 as the occurrence of at least three episodes 

of abdominal pain that is severe enough to affect a child’s 

activities within a period of three months.(1) In clinical practice, 

abdominal pain that lasts for more than one or two months is 

considered chronic. Despite its seemingly benign nature, RAP is 

associated with increased episodes of school absence, frequent 

visits to doctors, as well as considerable distress to the child and  

family. Even after decades of research, RAP remains a formidable  

challenge for the physician to manage.

HOW COMMON IS RAP?
RAP is a commonly encountered complaint in general  

practitioner and paediatrician clinics. Its prevalence ranges from 

10%–45% in school-going children,(2) and  it accounts for 2%–4% 

of visits to primary care physician and up to 50% of visits to 

paediatric gastroenterologists.(3,4) In 2004, Oh et al reported that  

the incidence of RAP in Singaporean children was around 23.4%, 

with a mean patient age of 11.7 years (range 6–17 years) and a 

female preponderance (62.4%).(5)

MAKING SENSE OF RAP IN CHILDHOOD
For practical purposes, RAP can be classified as either an organic 

or functional disorder. Early studies suggested that organic causes 

account for 5%–10% of RAP cases.(1,6) The availability of more 

advanced investigative techniques has led to higher detection  

rates of organic disorder, which may be as high as 30% in 

some recent studies.(7,8) There are numerous organic causes 

of RAP, including constipation, acid peptic disease (e.g. 

gastritis, reflux oesophagitis, Helicobacter pylori infection), 

carbohydrate malabsorption and dysmenorrhoea. Less common 

aetiologies include urinary tract infection, inflammatory bowel 

disease, liver or gallbladder pathology and pancreatic disease  

(Table I).

	 In a child who complains of RAP, the physician may be 

sufficiently concerned to order investigations to avoid missing 

occult organic disease. However, in the majority of cases, RAP 

is due to functional pain or functional gastrointestinal disorder  

(FGID), i.e. abdominal pain without any demonstrable evidence 
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Macey, together with her mother, presented to your clinic with complaints of 
recurrent abdominal pain of five months’ duration. The pain, which occurred 
four to five times a week, had caused her to miss school on numerous occasions 
and this might affect her good performance in school. Her mother was worried 
that Macey might have a serious gut disease. Despite being only 12 years old, 
Macey was known to have a high pain threshold, and this had caused her mother 
to believe that her abdominal pain would have to be extremely severe for her to 
be affected by it.
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Table I. Organic causes of chronic abdominal pain.(9)

Organic gastrointestinal disorders
•	 Constipation
•	 Acid peptic disease (oesophagitis, gastritis, peptic ulcer disease)
•	 Infection
•	 Inflammatory bowel disease
•	 Gallbladder disease (cholelithiasis, cholecystitis, choledochal 

cyst)
•	 Pancreatic disease (acute or chronic pancreatitis, pseudocyst)
•	 Hepatitis
•	 Carbohydrate malabsorption
•	 Surgical disorders (hernia, intussusception)
•	 Foreign body
•	 Tumour (lymphoma, polyp)
•	 Coeliac disease
•	 Eosinophilic gastrointestinal disease

Organic non-gastrointestinal disorders
•	 Respiratory infection/inflammation
•	 Recurrent urinary tract infection
•	 Pelviureteric junction obstruction
•	 Nephrolithiasis
•	 Ovarian or uterine disorders
•	 Diabetes mellitus
•	 Lead poisoning
•	 Porphyria
•	 Sickle cell disease
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of an underlying pathology. The Rome III criteria(10) classify 

FGID into five categories: functional dyspepsia, irritable bowel  

syndrome, functional abdominal pain, functional abdominal pain 

syndrome and abdominal migraine (Table II). Although these 

criteria allow the categorisation of patients into definable subgroups 

based on the symptoms they display, their practical value in clinical 

management and prognosis has yet to be validated.

What causes RAP in children? 
The pathogenesis of RAP in children remains poorly understood. 

Visceral hypersensitivity, gastrointestinal (GI) dysmotility, 

inflammation, psychological factors and family dynamics have all 

been suggested as contributory factors. There is growing evidence 

that functional abdominal pain may be associated with visceral 

hyperalgesia, which refers to a decreased threshold for pain in 

response to changes in the gut intraluminal pressure.(11,12) The 

mucosal inflammatory process – caused by infection, allergic 

response or underlying inflammation – may have sensitised 

the gut afferent nerves, and has been associated with the onset 

of visceral hypersensitivity. In this group of children, normal  

peristaltic movement of the gut may be perceived as painful 

sensations, which can be debilitating in certain cases. This  

concept can best be explained to the patient as being akin to 

the sensation one experiences after a burn or injury – the skin 

remains sensitive for a prolonged period of time and normal stimuli 

that are not usually uncomfortable (such as contact with clothes)  

become a noxious sensation.

	 Emotional disorders have been postulated to alter the 

interaction between the central nervous system and enteric 

nervous system, also known as the ‘brain-gut axis’, resulting in 

visceral hypersensitivity and RAP.(2) Early life events, such as 

abdominal surgery during infancy, history of Henoch-Schonlein 

purpura and cow’s milk protein allergy, are also associated with 

FGID, presumably due to similar changes in the brain-gut axis.(12)  

GI motility disorder is another important contributing factor 

in functional abdominal pain. Dysmotility of the gut has been 

well documented in specific conditions such as irritable bowel 

syndrome and functional dyspepsia.(12) Abnormally strong  

intestinal contractions and distension of the GI tract cause 

abdominal bloating and discomfort in the child, who perceives 

the sensation as abdominal pain.

HOW DO PSYCHOSOCIAL FACTORS 
INFLUENCE RAP?
Psychosocial factors, including life stressors, emotional distress, 

a timid personality and poor coping skills, are linked to the 

development and perpetuation of RAP. Parental perception and 

response to a child’s symptom is an important contributory factor 

to his/her recovery from RAP. A study of patients hospitalised 

for RAP concluded that a child was more likely to recover from 

symptoms of RAP at follow-up if the parents had attributed the 

pain to psychological factors.(13) In addition, children with RAP, 

whose parents also suffered from similar functional GI disorders, 

tended to have high frequency of physician visits and school 

absence compared to children whose parents did not have  

GI symptoms.

Evaluating the child with RAP
There are two important aims in the initial assessment of a child 

with RAP. First, we aim to determine if the abdominal pain is  

attributable to an organic or functional disorder. Second, we aim 

to identify triggering factors associated with the pain, including 

psychosocial factors, dietary habits and bowel patterns. As with 

Macey pointed to the periumbilical region when asked 
where the pain was most intense. You also found out that 
the pain lasted a few seconds to an hour each time and 
that it usually occurred in the morning when she was 
preparing to go to school but never at night during sleep. 
She had not experienced any vomiting. Other than the 
occasional hard stool, she had no change in bowel habit 
and had not noticed any blood in her stools. Macey’s 
mother reported that the child had been eating well with 
no noticeable weight loss. There was no family history of 
gastrointestinal disease.

Table II. Rome III criteria for childhood functional gastro-
intestinal disorders.

Functional 
dyspepsia

Must include all of the following:*,†
•	 Persistent or recurrent pain or discomfort 

centred in the upper abdomen (above the 
umbilicus)

•	 Not relieved by defaecation, or associated with 
the onset of a change in stool frequency or form

Irritable bowel 
syndrome

Must include all of the following:*,†
•	 Abdominal discomfort (uncomfortable sensation 

not described as pain), or pain associated with  
≥ 2 of the following at least 25% of the time:
-	 Improvement with defaecation
-	 Onset associated with a change in frequency  

of stool
-	 Onset associated with a change in form 

(appearance) of stool

Functional 
abdominal pain

Must include all of the following:*,†
•	 Episodic or continuous abdominal pain
•	 Insufficient criteria for other functional 

gastrointestinal disorders

Functional 
abdominal pain 
syndrome

Must include functional abdominal pain at least 25% 
of the time and ≥ 1 of the following:*,†
•	 Some loss of daily functioning
•	 Additional somatic symptoms such as headache, 

limb pain or difficulty in sleeping

Abdominal 
migraine

Must include all of the following:*,¶

•	 Paroxysmal episodes of intense, acute 
periumbilical pain that lasts for ≥ 1 hour

•	 Intervening periods of usual health lasting weeks 
to months

•	 Pain interferes with normal activities
•	 Pain is associated with ≥ 2 of the following: 

anorexia; nausea; vomiting; headache; 
photophobia; pallor

*No evidence of an inflammatory, anatomical, metabolic or neoplastic 
process that explains symptoms. †Criteria fulfilled at least once a week for at 
least 2 months before diagnosis. ¶Criteria fulfilled ≥ 2 times in the preceding  
12 months.
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any medical condition, thorough history-taking and physical 

examination are crucial. As far as possible, history should be 

obtained directly from the child to minimise the influence of 

parental interpretation or perception in symptom reporting. Apart 

from the GI history, the physician should also enquire about any 

psychological stressors, as well as the impact of the symptoms on 

activities and school attendance.

	 In almost all cases of functional abdominal pain, clinical 

examination would be unremarkable, without any alarm  

symptoms or signs (Table III). Most of these cases do not warrant 

further routine investigations. Gieteling et al reported that negative 

test results in children with functional GI disorders usually do 

not give reassurance to parents, but paradoxically reinforce their 

fear of an unknown organic disease.(14) The presence of alarm  

symptoms and signs, on the contrary, suggests a greater likelihood  

of an organic disorder, which justifies further diagnostic 

investigations and referral to a paediatric GI specialist.(3)

Laboratory investigations
An initial workup may include full blood count, liver function 

test and inflammatory marker measurement. A normal blood 

test does not necessarily exclude organic GI disease. Second-tier  

laboratory tests can be considered for specific patients, depending 

on the nature of the abdominal pain. Children presenting with 

dyspepsia can undergo a noninvasive screen for Helicobacter 

pylori, such as the urea breath test. Urinalysis and urine culture 

may be performed in patients with lower abdominal pain. In 

patients with altered bowel habits (e.g. increased stool frequency 

or consistency) stool bacterial culture, parasite identification and  

stool occult blood test should be considered.

Imaging and endoscopic studies
Plain abdominal radiography has a limited role in the routine  

workup for RAP. Abdominal and pelvic ultrasonography is more 

likely to detect an abnormal pathology if there are alarm features 

such as jaundice, urinary symptoms or abnormal abdominal signs. 

Upper and/or lower endoscopy is reserved for patients in whom 

an underlying GI pathology is suspected.

PRACTICAL APPROACH TO MANAGING RAP 
WITHOUT ALARM SYMPTOMS AND SIGNS 
IN CHILDREN
1.	 Reassurance and setting of realistic goals
Education and reassurance are the key steps in managing a child 

with RAP. The physician should reassure the child and family 

that chronic abdominal pain is a common symptom in children 

and that few have an underlying disease. It may be helpful to 

explain that the recurrent pain is normally caused by an increased 

sensation from the activation of the nerves in a healthy gut, using 

hyperalgesia of a healing scar, or increased GI symptoms like 

vomiting or diarrhoea prior to major examinations, as examples. 

Realistic treatment goals should be set, with the main aim being 

the return to normal function rather than a complete resolution  

of the symptoms.

2.	 Abdominal pain diary: the patient and family takes 
responsibility
The child is encouraged to maintain a symptom diary by recording 

any triggering factors, duration of pain and accompanying 

symptoms such as vomiting and altered bowel habits. Causative 

dietary triggers such as dairy products, spice and caffeine should 

be identified and avoided where possible.

3.	 Pharmacotherapy
Pharmacological therapy is frequently used to treat RAP, with 

varying results. Commonly used agents include acid suppressing 

drugs (histamine receptor antagonists, proton pump inhibitors), 

antispasmodic drugs (trimebutine), analgesics and probiotics. 

Recurrent abdominal pain

History and physical examination

Alarm symptoms and signs

Consider further 
investigations and referral to 
paediatric gastrointestinal 
specialist

•	 Education and reassurance
•	 Symptom diary
•	 Trigger avoidance
•	 Pharmacological therapy
•	 Psychological therapy

Yes No

Fig. 1  A lgo r i thm shows the c l in i c a l  approach to  a  ch i ld  w i th  
recurrent abdominal pain.

Table III. Alarm symptoms and signs.

History
•	 Age < 5 years
•	 Constitutional symptoms of fever, joint symptoms, recurrent oral 

ulcers, unexplained rash
•	 Involuntary weight loss
•	 Chronic diarrhoea
•	 Blood in stools (gross or occult)
•	 Dysphagia
•	 Vomiting, especially if bile- or blood-stained
•	 Nocturnal symptoms
•	 Persistent right-sided pain
•	 Referred pain to the back or shoulders
•	 Dysuria, haematuria or flank pain
•	 Family history of gastrointestinal disease

Physical signs
•	 Growth deceleration, delayed puberty
•	 Jaundice, pallor
•	 Clubbing
•	 Acute abdomen (rebound, guarding)
•	 Organomegaly
•	 Perianal disease (tags, fissures, fistulas)
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Medications should be individualised based on symptoms and 

discontinued if no improvement is seen after a trial of therapy.

4.	 Psychological therapy
In many instances, all that is needed is reassurance from the 

doctor that there is no serious underlying disease. Psychological 

intervention may have a role in difficult cases, where there 

is a complex interaction between the child’s psychosocial  

background and abdominal symptoms. Cognitive behavioural 

therapy aims to modify thoughts, beliefs and behavioural  

responses to symptoms, and has been shown to improve pain 

and disability outcome in various studies.(3) Relaxation training 

is another modality that attenuates the physiologic effects of 

stress and anxiety, hence relieving GI symptoms in patients  

with RAP.(11)

OUTCOME OF CHILDREN WITH RAP
While most children with RAP eventually experience a complete 

resolution of symptoms, a recent meta-analysis suggested that 

nearly 30% of these children will continue to have persistent 

abdominal pain at a median follow-up period of five years.(14)  

Such patients may continue to be symptomatic in adulthood and 

may even develop other symptoms such as chronic recurrent 

headache. These children are also more likely to develop irritable 

bowel syndrome(15) and anxiety disorders in adulthood.(2)

Take Home Messages
1.	 Childhood RAP is a commonly encountered complaint in 

general practitioner and paediatrician clinics.

2.	 A majority of children with RAP do not have an underlying 

organic cause.

3.	 Initial evaluation focuses on eliciting alarm symptoms and signs 

to differentiate organic from functional disorders. 

4.	 In the absence of alarm symptoms and signs, further diagnostic 

tests are usually not indicated.

5.	 The key to treating RAP of functional origin is education and 

reassurance.

6.	 A symptom diary helps patients and caregivers identify and 

minimise triggering factors. 

7.	 Pharmacological and psychological therapies are adjunctive 

treatment options and should be tailored to the individual 

patient’s symptoms and response.

8.	 Referral to a paediatric GI specialist should be considered if 

the patient has alarm symptoms and signs that require further 

evaluation. 
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You summarised the normal findings from your detailed 
examination of Macey and concluded that she had a 
functional GI disorder. You explained to Macey’s mother 
that the exaggerated signals from the nerves in her child’s 
gut occur in many healthy people. You also shared the 
possible contributing factors that could worsen the pain, 
such as stress, certain food and medications. Macey was 
taught how to use an abdominal pain diary, prescribed 
with probiotics and advised to adhere to a balanced 
diet. On subsequent visits, Macey showed a gradual 
improvement in her symptoms, with fewer missed days 
from school. Macey and her mother also noticed a pattern 
– the pain was always transient and usually occurred 
before class assessments. As this was Macey’s final year 
at primary school, her pain could possibly be attributed 
to the stress of having to perform well in school and in 
not letting her mother down with results that were less 
than her very best.

ABSTRACT Recurrent abdominal pain in childhood 
is common, and continues to be a diagnostic and 
therapeutic challenge. It is usually attributed to a 
functional gastrointestinal disorder rather than an 
organic disease. In most cases, a comprehensive 
history and physical examination should enable one 
to make a positive diagnosis of functional disorder. 
The presence of alarm symptoms and signs, such as 
weight loss, gastrointestinal bleeding and chronic  
severe diarrhoea, warrants further investigations and 
referral to a paediatric gastrointestinal specialist. The 
mainstay of therapy in functional abdominal pain is 
education, reassurance and avoidance of triggering 
factors. While symptom-based pharmacological  
therapy may be helpful in patients who do not respond 
to simple management, it is best used on a time-limited 
basis due to the lack of good evidence of its efficacy. 
The primary goal of therapy is a return to normal daily 
activities rather than complete elimination of pain. In 
recalcitrant cases, psychological interventions such 
as cognitive behaviour therapy and relaxation training  
have proven to be efficacious.

Keywords: childhood, functional abdominal pain, functional gastrointestinal 
disorder, recurrent abdominal pain 
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FalseTrue

1.	 Recurrent abdominal pain (RAP) can be diagnosed if there are at least three episodes of abdominal pain 
that is severe enough to affect the child’s activities within three months.

2.	 RAP is associated with increased school absence, frequent visits to doctors and significant distress  
to the child and family.

3.	 In 2004, it was reported that nearly a quarter of Singaporean children who experienced RAP had a  
mean age of 11.7 years.

4.	 Studies suggest that organic causes can be found in 5%–30% of symptomatic patients.

5.	 The Rome III criteria classify functional abdominal pain in children with validated effective clinical 
management for each of the five categories.

6.	 The pathogenesis of RAP in children can be contributed by visceral hypersensitivity, gastrointestinal  
(GI) dysmotility, inflammation, psychological factors and family dynamics. 

7.	 Early life events, such as abdominal surgery during infancy, history of Henoch-Schonlein purpura  
and cow’s milk protein allergy, are associated with functional GI disorders.

8.	 Life stressors, emotional distress, a timid personality and poor coping skills are usually not linked to RAP.

9.	 Children whose parents suffer from functional GI disorders tend to have less physician visits and school 
absence, as their parents know how to cope better.

10.	Children are usually poor at giving history, so doctors should direct their questions directly to the parent 
or caregiver to facilitate the history-taking process.

11.	Apart from GI history, psychological stressors, and impact of symptoms on activities and school  
attendance are important components of history-taking.

12.	It has been reported that negative test results in children with functional GI disorders are often  
reassuring to the children and their parents.

13.	The presence of alarm symptoms and signs is associated with a greater likelihood of an organic disorder.

14.	An initial workup for RAP may include full blood count, liver function test and inflammatory markers.

15.	Children presenting with recurrent dyspepsia can be considered for a noninvasive screen for  
Helicobacter pylori.

16.	Urinalysis and urine culture may be performed in children with recurrent lower abdominal pain.

17.	 Supine plain abdominal radiography is the recommended first-line imaging modality in the routine  
workup for RAP.

18.	In the management of RAP, a diary for recording symptoms and causative dietary triggers can be  
helpful in determining the frequency and pattern of attacks, and possible triggers to avoid.

19.	Education and reassurance are the key steps in managing a child with RAP.

20.	A realistic treatment goal – a return to normal function – should be set, as more than 20% of children 
with RAP continue to have persistent abdominal pain for up to five years after diagnosis.
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