
V omiting refers to the forceful 
and involuntary expulsion of 
gastrointestinal contents from 
the mouth. This requires 

co-ordinated contractions of the thoracic 
and abdominal muscles and changes in 
upper gastrointestinal motility (anti
peristalsis). Vomiting is usually associated 
with nausea. When taking a patient history 
it is important to distinguish vomiting from 
regurgitation that is effortless or rumina-
tion that is not forceful.  

Vomiting can result from several 
pathophysiological mechanisms that 
activate the vomiting centre (an area of 
the medulla oblongata). Afferent neurons 
originate in the gastrointestinal tract, the 
cerebral cortex and thalamus, the vestib-
ular apparatus and the chemoreceptor 
trigger zone.1 Consideration of these 
various mechanisms will help identify 
the principal cause of vomiting, which 
can be broadly classified as:
•	 gastrointestinal/abdominal
•	 systemic 
•	 neurological/psychological (Figure). 

Clinical assessment
An assessment of the vomiting child is 
assisted by systematically considering 
the broad diagnostic possibilities, keeping 
in mind key ‘not to miss’ diagnoses such 

as sepsis, surgical emergencies, raised 
intracranial pressure and metabolic 
causes (Table). Consideration of the age 
and past history of the patient, acuity of 
presentation and associated symptoms 
can assist in reaching a provisional and 
differential diagnosis that directs inves-
tigations and initial management.

Gastrointestinal and abdominal 
causes
Gastrointestinal causes of vomiting in 
infants and children include commonly 
encountered conditions such as acute 
viral gastroenteritis. Fever or diarrhoea 
may be associated at the time of presenta-
tion and sick contacts are common, but 
be aware that sepsis can initially present 
with these nonspecific symptoms. Care 
should be taken in ascribing a diagnosis 
of acute gastroenteritis when vomiting 
presents without diarrhoea.

Inflammation of the upper gastro
intestinal tract may also occur with 
chronic conditions such as coeliac dis-
ease, eosinophilic oesophagitis, reflux 
oesophagitis or less commonly, Crohn 
disease. Oesophagitis is suggested by 
heartburn, epigastric discomfort or dys-
phagia. When associated with weight loss, 
lower gastrointestinal symptoms or iron 
deficiency anaemia, coeliac disease or 
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    KEY POINTS

•	Causes of vomiting in children 
vary from the benign and self-
limiting to life-threatening.

•	Distinguishing vomiting from 
regurgitation that is effortless or 
rumination that is not forceful is 
important.

•	Consideration of the broad  
range of diagnostic groups of 
gastrointestinal/abdominal, 
neurological/psychological and 
systemic illnesses that may result 
in vomiting assists in identifying 
the principal causes. 

•	Extra caution should be taken 
when assessing children with red 
flag symptoms and signs.
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inflammatory bowel disease should be 
considered.

Surgical conditions such as acute 
appendicitis should be considered when 
vomiting is associated with abdominal 
pain, particularly if fever is present. Infan-
tile hypertrophic pyloric stenosis typically 

presents at about 5 to 6 weeks of age, with 
persistent, profuse vomiting that is non-
bilious and poor weight gain or weight 
loss. A small epigastric mass may be 
palpable in about half of cases seen, with 
visible peristalsis in the upper abdomen 
seen in one-quarter of cases.2 These 
infants can become dehydrated and 
develop profound electrolyte disturbances 
quickly (typically hypochloraemic alka-
losis) and require urgent referral to 
hospital. Congenital gastrointestinal 
lesions such as malrotation and small 
bowel volvulus can present at any age. An 
important clue is bile-stained (green) 
vomitus, which mandates urgent referral 
to a hospital that has a paediatric surgeon 
as this condition can lead to devastating 
intestinal infarction.3 

Abdominal causes outside the gastro-
intestinal tract include acute pancreatitis 
(accompanied by pain that is epigastric 
in children who are old enough to artic-
ulate this) and ureteropelvic junction 
obstruction, which presents as chronic 
vomiting and abdominal or flank pain, 

and an abdominal mass that may be felt.
Happy, thriving infants with effortless 

regurgitation of milk feeds and a normal 
physical examination have gastro-
oesophageal reflux (GOR), although their 
parents may call it ‘vomiting’. Parents 
require reassurance of the benign nature 
of this condition and the tendency for it 
to be ‘outgrown’ by 12 to 18 months of 
age. GOR becomes pathological (GOR 
disease [GORD]) and requires treatment 
only when the infant has failure to thrive, 
haematemesis, poor feeding or pulmo-
nary aspiration.4

Children and adolescents may present 
with rumination syndrome. This is distinct 
from vomiting in that there is repeated, 
nonforceful regurgitation of gastric con-
tents into the mouth. The material may 
then be spat out or swallowed. Both the 
child and parents may refer to this as 
‘vomiting’ but it is important to make the 
distinction. Usually there is no pain, 
preceding nausea or other symptoms  
and the child does not lose weight or 
become dehydrated, despite rumination 
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•	 Gastrointestinal mucosal 
inflammation, irritation

•	 Visceral distension/obstruction

•	 Pain
•	 Migrain, cyclical vomiting
•	 Anxiety/anticipation
•	 Visual or olfactory stimili
•	 Bulimia nervosa

•	 Drugs
•	 Toxins
•	 Cytokine (e.g. sepsis)
•	 Metabolites (e.g. ketosis, 

acidosis, hyperammonaemia)
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Figure. Causes and mechanisms leading to vomiting. 
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occurring many times each day (usually 
soon after eating or drinking). Rumination 
syndrome is a functional gastrointestinal 
disorder that is thought to be a sub
conscious habit and responds to behav-
ioural management strategies such as 
distraction and diaphragmatic breathing.5

Vomiting associated with difficulty 
swallowing or drooling can occur in 
young children who have ingested foreign 
bodies in the oesophagus. An oesophageal 
button battery is a medical emergency due 
to the risk of perforation or fistulisation 
to the aorta or trachea, which can occur 

within hours.6 Urgent referral to hospital 
for immediate x-ray followed by endo-
scopic removal (if found) is required.  

Food protein-induced enterocolitis 
syndrome typically presents in infants at 
about 6 months of age when first exposed 
to new food antigens. It presents with 

The vomiting child continued 

TABLE. IMPORTANT CAUSES OF REGURGITATION AND VOMITING IN CHILDREN BY MECHANISM AND AGE GROUP  

Diagnostic group Condition Age group*

Infants
(<2 years)

Children 
(2 to 11 years)

Adolescents
(>12 years)

Gastrointestinal/
abdominal

More common

Gastro-oesophageal reflux + + +

Reflux oesophagitis + + +

Eosinophilic oesophagitis + +

Gastrointestinal infections + + +

Coeliac disease ++ +

Crohn disease + ++

Not to miss

Appendicitis + +

Gallstones +

Malrotation with volvulus ++ + +

Bowel intussusception + +

Pyloric stenosis +

Food protein-induced enterocolitis syndrome +

Pancreatitis + + +

Urinary tract obstruction + +

Neurological/
psychological

More common

Migraine/cyclical vomiting syndrome + +

Anxiety + +

Bulimia nervosa + +

Not to miss

Brain tumour + + +

Hydrocephalus +

Meningitis + + +

* + means the condition is likely to occur in the indicated age group; ++ means the condition is more likely in the indicated age group than others.	 continued on next page
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profuse vomiting, lethargy and pallor, and 
sometimes, diarrhoea.7 Immunoglobulin 
E-mediated food allergies can manifest 
with profuse vomiting in children, but these 
are usually associated with other symptoms 
or signs such as flushing, urticarial rash, 
pruritis or respiratory tract symptoms.  

Neurological and psychological 
causes
Raised intracranial pressure always needs 
to be considered as a cause of vomiting. 
Typically, the vomiting occurs early in the 
morning, and may be associated with 
other neurological symptoms. Acute onset 
of fever, drowsiness and nuchal rigidity 
suggests meningitis. Subacute or gradual 
onset of unsteady gait, headache, person-
ality change or irritability, eye signs (e.g. 
nystagmus) and developmental regression 
can all occur with intracranial tumours. 
A history of recent head injury should 
prompt consideration of an intracranial 
haematoma.

Cyclical vomiting syndrome is 

characterised by repeated bouts of stereo-
typed severe vomiting lasting hours to 
days (often causing dehydration) with 
intervening periods of normal health.8 
These children are often of primary school 
age and there may be a prodrome of pallor 
and profound lethargy, and a family his-
tory of migraine. The diagnosis is made 
by careful history taking and recognition 
of a recurring pattern with relevant inves-
tigations to exclude other causes, particu-
larly since bile-stained vomiting and 
abdominal pain is frequently present. 
Anxiety can mediate nausea and vomiting, 
which is usually situational (e.g. when 
confronted with situations or thoughts 
that are unpleasant or distressing). Purging 
associated with bulimia nervosa should 
be considered in chronic vomiting in older 
children and adolescents.

Systemic causes
The chemoreceptor trigger zone is a 
unique area of the brainstem that is not 
protected by the blood-brain barrier, so 

it is exposed to circulating drugs, toxins, 
cytokines and other chemicals. A medi-
cation history (including complementary 
and alternative therapies) is therefore 
important. Antibiotics such as erythro-
mycin, NSAIDs, opiates, anticonvulsants, 
antiarrhythmics, oral contraceptives 
commonly prescribed for acne or men-
strual cycle control and azathioprine are 
the more common medications used in 
children that are associated with nausea 
or vomiting. Of course, some of these 
medications may cause nausea or vom-
iting by actions outside the chemore-
ceptor trigger zone (e.g. NSAIDs causing 
gastrointestinal irritation), therefore it is 
convenient to remember ‘medications’ as 
under the category of systemic causes. 

Taking a recreational drug history in 
adolescents is also important as chronic 
cannabis use (and withdrawal) can result 
in nausea and vomiting. Remember that 
adolescent girls may have an undiagnosed 
pregnancy, which could present initially 
with hyperemesis. 

TABLE. IMPORTANT CAUSES OF REGURGITATION AND VOMITING IN CHILDREN BY MECHANISM AND AGE GROUP  continued

Diagnostic group Condition Age group*

Infants
(<2 years)

Children 
(2 to 11 years)

Adolescents
(>12 years)

Systemic More common

Viral illness + + +

Medications + + +

Drug use (e.g. cannabis) +

Pregnancy +

Bacterial infection: otitis, respiratory, urinary tract + + +

Not to miss

Sepsis: urinary tract infection, meningitis, pneumonia + + +

Diabetes + +

Adrenal insufficiency + + +

Inborn error of metabolism +

Anaphylaxis + + +

* + means the condition is likely to occur in the indicated age group.
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Systemic infections in children as 
diverse as self-limiting viral illnesses and 
serious bacterial infections can all result 
in vomiting. In young children, localising 
symptoms of sepsis may be confusing, 
for example:
•	 pneumonia or urinary tract infections 

may present with abdominal pain 
rather than cough or dysuria

•	 a septic joint may present with 
refusal to walk

•	 meningitis may present with 

floppiness and no ‘meningism’
•	 bacteraemia may present with no 

localising signs. 
Metabolic illnesses (e.g. type 1 diabetes) 

can present with vomiting and are usually 
accompanied by polyuria, polydipsia and 
weight loss. Inborn errors of metabolism 
are uncommon but can present with inter-
mittent profuse vomiting and mimic 
cyclical vomiting syndrome. Clues to these 
conditions include developmental delay, 
epilepsy, encephalopathy during the vom-
iting spells, or spells that are precipitated 
by fasting or high-protein meals.9 These 
infants and children are often sick enough 
to present to hospital, where blood tests 
show acidosis or hypoglycaemia that leads 
to further investigation. 

Red flag symptoms and signs
Important presenting symptoms or signs 
that should alert the GP to consider a 
serious underlying illness that requires 
prompt or emergency referral are outlined 
in the Box.

Assessment of hydration
After consideration of differential diagno-
ses, a clinical assessment of the hydration 
status of the vomiting child is required. 
Thirst and reduced urine output are the 
earliest signs of dehydration so enquiring 
about the number of wet nappies in the 
past 24 hours or when the child last uri-
nated is helpful. 

Infants and children with mild dehy-
dration usually have no signs or symp-
toms. Those with moderate dehydration 
will have slightly reduced peripheral 
perfusion (demonstrated by prolonged 
capillary refill time of more than two 
seconds), increased respiratory rate and 
mildly reduced tissue turgor. Those with 
severe dehydration will have markedly 
prolonged capillary refill time (more than 
three seconds), mottling, signs of shock 
(such as tachycardia and lethargy), deep 
acidotic breathing and markedly reduced 
tissue turgor.10,11 Infants and children 
with severe dehydration require hospi-
talisation. Acute changes in body weight 

can also indicate degree of dehydration 
if recent weight measurements are 
available. 

Investigations and referral
Infants and children with acute presenta-
tions usually either require:
•	 no investigations, because they  

are suspected to have a benign  
cause such as acute gastroenteritis 
with no red flag signs or symptoms, 
or 

•	 urgent investigation, which is best 
done after referral to hospital. 
In remote or rural settings, the GP may 

need to administer parenteral antibiotics 
for suspected sepsis before transport or 
retrieval to hospital. Blood and other 
cultures (e.g. urine) should be collected 
(where possible) before antibiotic admin-
istration, but their collection should not 
cause undue delay. 

Patients with suspected surgical condi-
tions or an oesophageal foreign body 
should be urgently referred to a hospital 
that has paediatric surgical or gastro
enterology expertise. In most cases, 
investigations such as imaging are best 
performed in hospital.

Patients with subacute presentations 
can be investigated and reviewed by the 
GP before referral if a more chronic disease 
process is suspected. Such investigations 
are guided by history and examination. 
For example, vomiting with weight loss, 
diarrhoea and abdominal pain in an 
older child warrants stool cultures, a full 
blood count, iron studies, inflammatory 
markers and coeliac serology. Ultrasound 
of the abdomen can be helpful in diag-
nosing suspected gallstones, uretero-
pelvic junction obstruction or subacute 
appendicitis. Urine or serum measure-
ment of human chorionic gonadotropin 
levels should be considered in adolescent 
girls who have vomiting without a clear 
cause.

Some suspected conditions, such as 
rumination syndrome, anxiety-induced 
vomiting, bulimia nervosa or acute 
viral  gastroenteritis often require no 

The vomiting child continued 

RED FLAG SYMPTOMS AND SIGNS IN 
THE VOMITING CHILD

Symptoms

•	 Prolonged frequent vomiting  
(e.g. more than 48 hours)

•	 Poor urine output (e.g. less than 
three wet nappies per 24 hours  
in infants)

•	 Severe abdominal pain

•	 Lethargy

•	 Weight loss or failure to thrive

•	 Bile-stained (green) vomit

•	 Haematemesis

•	 Headache 

•	 Vomiting following a head injury

•	 Foreign body ingestion

Signs

•	 Clinical signs of dehydration: 
tachycardia, dry mucous membranes, 
reduced skin turgor, depressed 
fontanelle (in infants)

•	 Pallor

•	 Lethargy and poor responsiveness, 
extreme irritability

•	 Drooling

•	 Fever, reduced peripheral perfusion

•	 Bulging fontanelle, rapid increase  
in head circumference, new 
nystagmus or gaze palsy, ataxia or 
developmental regression

•	 Tachypnoea or increased work of 
breathing

•	 Abdominal distention, focal 
tenderness or guarding 

•	 Poor growth, or decline from previous 
growth trajectory
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investigations but may need referral to 
a paediatrician if a diagnosis cannot be 
confidently made. 

Conclusion
Vomiting in children is a nonspecific 
symptom, and the differential diagnoses 
are broad. An awareness of the principal 
mechanisms of vomiting (considering 
the systemic, abdominal and neurolo
gical/ psychological causes), a careful 
history and examination (looking for 
red flag symptoms or signs) and consid-
eration of important life-threatening 
causes will assist the GP to make a thor-
ough assessment of the vomiting child. 
In particular, bile-stained vomiting, 
severe abdominal pain, neurological 
symptoms and signs of sepsis mandate 
immediate referral to a hospital that has 
paediatric support.�   MT 
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