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Paediatric Fluid prescription - a survey of practice in 

an Australian Tertiary Hospital. 
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ABSTRACT 

Aim 

Administration of intravenous fluids in our paediatric population is commonplace in hospitals. Over the 

past ten years there has been an increasing body of evidence relating to the risks associated with this 

therapy. Of particular concern is the risk of iatrogenic hyponatraemia and its ensuing mortality and 

morbidity. This study aims to observe and evaluate prescribing habits and workplace behaviours of 

doctors in our institution with regards to the administration of paediatric intravenous fluids. 

Methods 

A prospective, observational study was performed at the Gold Coast Hospital. A convenience sample of 

106 doctors from the included specialties completed the study questionnaire (Emergency Department, 

Paediatrics, Anaesthetics, Intensive care and Surgery). Doctors completed a three part questionnaire that 

included eight scenarios requiring a fluid calculation and a fluid choice. Data on demographic variables 

and workplace practices were also collected and doctors were asked to complete some general 

knowledge questions regarding fluid types, fluid tonicity and hyponatraemia. 

Results 

71 % of questionnaires were returned. 91.4% of respondents had a method for calculating a fluid bolus 

although only 60.6% of these answers were correct. 97 .2% of respondents had a method for calculating 

paediatric maintenance fluids and 79.6% had correct answers. The majority of questions that asked for a 

fluid calculation were answered well although those questions dealing with infants and the question 

regarding a fluid deficit were answered poorly. Subgroup analyses revealed that senior doctors performed 

better than junior doctors, Emergency department doctors and those working in the field of paediatrics 

outperformed the other specialities. Similarly doctors with previous paediatric experience and those that 

frequently prescribed intravenous fluids also had significantly higher scores. 

The overall standard of general knowledge in regards to hyponatraemia and tonicity of fluid solutions was 

high in all groups but this knowledge was not reflected in their fluid prescriptions, especially for those 

most at risk of iatrogenic hyponatraemia. 

Conclusions 

The majority of doctors in this Australian Tertiary hospital have a correct method for prescribing bolus and 
maintenance fluid rates. As their experience and expertise increase in this area so too does their 
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This study aimed to observe the prescribing capabilities of a group of doctors in regards to paediatric 

intravenous fluids. It wanted to identify if doctors had a particular method for calculation of bolus and 

maintenance fluids and to investigate the types of fluids they are prescribing given the abundance of fluid 

types available in our hospitals. It also aimed to examine whether there was an awareness of the 

possibility of iatrogenic hyponatraemia and if this was considered in their fluid prescriptions. It was 

envisaged the study would identify if there was a need for further education for doctors in this area so as 

to ensure that our fluid prescriptions for children are accurate, consistent and above all, safe. 

This study showed that a doctor's ability to correctly prescribe paediatric intravenous fluids increases with 

their medical experience and that in our institution doctors working in the fields of ,E'_aediatrics and 

Emergency Medicine are most capable of performing this task. This in itself is not surprising given that 

this population of doctors have greater amounts of experience in dealing with children and their specific 

illnesses. It was interesting to note that the doctors working in the areas of anaesthetics and ICU were 

less confident in their prescribing abilities and had lower Total scores as compared with the other critical 

care field of emergency (anaesthetics/ICU 62.3 vs emergency 81.3%).This may be attributed to the fact 

the Gold Coast Hospital is not a specialist paediatric facility, with no specific paediatric intensive care, and 

limited paediatric surgical services. 

It showed that our junior doctors and those working in the surgical specialities felt (and were) the least 

well equipped to prescribe intravenous fluids which is concerning since often it is left up to this population 

of doctors to prescribe and reorder maintenance fluids, often in the perioperative period (eg
0 

after hours). 

It also showed that frequent prescribers of this medical therapy have a higher ability to do so in a correct 

manner. The study showed that doctors who have undergone some formal training in this area 

outperform those that have not. It also showed that doctors who checked their calculations (or claimed to 

do so in the questionnaire) did not perform any better than those who did not check their calculations. 

Reassuringly the great majority (>90%) of doctors had both a method of calculating a bolus and 

maintenance rate of fluids, but were shown to be poor in the calculation of a fluid deficit as reflected by 

the low scores in question 6 of the questionnaire (54.7% correct). This is of particular concern as the 

calculation (and assessment) of a fluid deficit is one of the cornerstones of intravenous fluid prescription, 

for children and adults alike. It is also a very common task that doctors need to be comfortable in carrying 

out. 

A fluid deficit or deficit therapy is a method of replacing previous losses from the extracellular (ECF) and 

intracellular (ICF) fluid spaces. It is a slow form of fluid replacement therapy often calculated over several 

hours or even days depending on the severity of the dehydration and electrolyte derangements (18). 

Deficits can result from fasting, excessive gastrointestinal, renal or cutaneous losses, haemorrhage or 

third space losses. Experiments carried out in the 1930's demonstrated a redistribution of total body water 

following a change in ECF volume and composition. It showed that the resulting hyponatraemia and 

hypotonicity produced a loss in both ECF and ICF and hence replenishment of the ICF is also required to 

fully correct a deficit(19). 

Maintenance therapy represents the fluids and electrolyte requirements needed by an average individual 

with a normal ICF and ECF to replace anticipated physiological losses from breathing, sweating and 

urinary output for the upcoming 24 hours. (20) This is usually calculated from the aforementioned 

formulae however there are several exceptions to maintenance therapy that one must keep in mind. Fluid 

requirements may need to increase in patients with high solute loads (eg diabetic ketoacidosis) or high 
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