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ABSTRACT 

The importance of a well-equipped and efficiently 

organised code cart cannot be overstated in the context 

of providing optimised emergency care for children. In 

addition to quality improvement initiatives addressing 

appropriate maintenance of code cart supplies, there is 

the global need to focus on efficient and intuitive 

paediatric code cart design to manage this unique 

population separately from adults. 
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A Critical Gap in Paediatric Emergency Care 

The code cart, also known as a crash cart, resuscitation 

cart, or emergency trolley, is a mobile storage device 

equipped with medications and equipment essential to 

manage patients with life-threatening conditions 1. The 

efficiency of these carts, especially in critical and timely 

interventions, significantly influences patient outcomes. 

Literature is limited regarding the maintenance and 

optimisation of resuscitation equipment in a paediatric 

setting. 

Challenges in Paediatric Code Cart Readiness 

Issues with paediatric code carts often include the 

unavailability of essential equipment and medications, 

alongside disorganisation and mismanagement of 

supplies, which may lead to critical delays in the 

resuscitation response. A 2001 survey across emergency 

departments in Canada highlighted that 15.9% of centres 

lacked intraosseous needles and 3.5% did not have infant 

bag valve mask devices or infant laryngoscope blades 2. 

In South Africa, a 2020 cross-sectional audit found that 

the paediatric emergency units had only 43% of the 

necessary resuscitation equipment available, with 42% of 

the equipment being deemed functional 3. Research in 

Rwanda reported a 50% availability of infant bag-valve 

mask devices but a complete absence of intraosseous 

needles across district hospitals 4. A review in Buenos 

Aires showed that only 43.9% of emergency drugs in the 

inpatient wards at a children’s hospital were adequate 

(that is, not expired, insufficient or absent) 5.  

Quality Improvement Efforts to Address Cart 

Readiness 

Many healthcare institutions have launched quality 

improvement initiatives aimed at enhancing the readiness 

of paediatric code or resuscitation carts. Adopting 

systematic checks and organising storage within the carts 

have been promoted to mitigate issues related to expired 

or improperly stocked medications 1. At a tertiary 

children’s hospital in Buenos Aires, the implementation of 

an educational program to improve staff competency in 

managing resuscitation cart supplies led to an increase in 

drug availability from 43.9% to 70.3% (p <0.001)5. While 

these organizational measures are a step in the right 

direction, one must consider the unique challenges of 

paediatric resuscitation. 

Paediatric Code Cart Design 

Traditionally, paediatric code carts, similarly to adult 

resuscitation carts, have been organized according to 

anticipated emergency interventions (e.g., medication 

drawer, intravenous drawer) 6. However, this design 

presents a number of problems for the paediatric 

population, including multiple drawers being opened 

during a resuscitation event and the chaotic arrangement 

of equipment for children of different sizes, ranging from 

newborns to adolescents 6. The paediatric population 

presents unique challenges in emergency care that are 

not mere extensions of adult medical practices. Paediatric 

code carts require specific organizational strategies to 

accommodate the diverse needs of different age groups 

and sizes, from infants to adolescents. Moreover, the 

complexity and high-stress nature of paediatric 

emergencies necessitate a design that reduces cognitive 

load and enhances efficiency 7. Recognizing the need for 

a strategy separate from adult practice, many healthcare 

groups have sought more efficient systems or innovative 

layouts of the paediatric code cart. During paediatric 

emergencies, the Broselow Pediatric Emergency Tape is 

used to estimate a child’s weight based on body length. 

The measured length corresponds with a colour-coded 

zone, which provides guidance on weight-based 

medication dosing, resuscitation equipment sizes, and 

other critical interventions. The Broselow Pediatric 

Emergency Tape-based design tested at Lucile Packard 

Children’s Hospital enabled quicker and more accurate 

retrieval of equipment, demonstrating the benefits of 

using colour-coded drawers for different patient sizes.6 

Despite minimal prior experience with the Broselow cart, 

health care personnel provided the correct items 

significantly more often with this design compared to the 

standard code cart (99% vs. 83%, p <0.001) 6. At a 62-

bed non-freestanding children’s hospital in Kentucky, 

Maul et al created a new standardised paediatric code cart 

design using the Lean 5S system (Sort, Set, Shine, 

Standardize, Sustain), and subsequently demonstrated a 

46% reduction in time to access necessary equipment 

when compared with the old version of the carts 8. To 

optimise the code cart’s intuitiveness, a multidisciplinary 

team at Cincinnati Children’s Hospital employed the Lean 

Management and Human Factors principles to redesign 

their carts, which not only demonstrated significantly 

decreased time and errors in obtaining the correct items, 

but also decreased operational costs by over US $800 per 

full cart restock 9 Lean Management focuses on efficiency, 

including organisation and establishing flow, such as  

grouping items for a specific task in one location. Human 

Factors focuses on the human performance and their 

interaction with the environment, including how persons 

locate items alongside mitigating errors e.g., laying 

medications flat to increase visibility 9. 
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Continuing Challenges and Future Directions 

The design and functionality of paediatric code carts 

continue to be an area needing further research, 

particularly to separate and refine the standards to 

distinguish from adult resuscitation practices. Each year, 

the United States of America records approximately 

15,200 paediatric in-hospital resuscitation events, mostly 

due to respiratory failure or shock 10,11, with presumably 

higher rates in lower- and middle-income countries. 

Optimising the design of paediatric code carts is crucial 

for improving clinical outcomes by ensuring quick and 

reliable access to necessary tools and medications during 

emergencies for children of all sizes. The current state of 

paediatric code cart readiness is not just a reflection of 

medical practice, but a benchmark for our commitment to 

the youngest and most vulnerable. 
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