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[Abstract]

This study proposes a user-centered interior design for the ambulance Purpose-Built Vehicle (PBV) to overcome the structural
limitations of conventional emergency vehicles. Adopting the Design Thinking methodology, the research examines paramedics'
work experiences through detailed personas and journey maps. This process identifies several critical issues, including a restricted
workspace, inefficient equipment arrangement, and physical instability during urgent medical procedures. In response, this study
proposes six core design elements: a self-sterilization system, a real-time monitoring and telemedicine environment, an equipment
storage structure for improved accessibility, a jump-seat-based flexible space configuration, air suspension, and variable tinting.
The findings redefine the ambulance interior as a user-centered workspace for pre-hospital emergency care and present an

integrated PBV-based interior design direction that can be applied to a dedicated emergency vehicle platform.
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Pain Point User Requirements

Design Insights Related Design Elements

Store and access emergency

Limited interior space and storage equipment efficiently

Modular storage and fixing
devices by equipment type

Equipment storage, magnetic
fence, sliding door

Insufficient treatment space and
movement flow

Move and treat patients safely
around the stretcher

Flexible seating and storage to

Jump seat, PBV interior layout
secure treatment space

Share patient status and
treatment data in real time

Inefficient hospital assignment
and information sharing

Remote monitoring and medical

Real-time monitoring,

staff connection system telemedicine system

Secure a stable treatment
environment during transport

Treatment difficulty due to vehicle
vibration

Structure to reduce vibration and

improve stability Air suspension

Burden of manual disinfection

and hygiene management quickly after dispatch

Sterilize and disinfect the interior

Automatic sterilization system for

. ) Self-sterilization device
infection control

Protect patient privacy during

Need for patient privacy protection emergency treatment

Adjustable window system for

Variable tinting

openness and opacity
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"The text of the content is written in Korean to convey enough
information
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Fig. 7. Interior layout of a conventional retrofit ambulance
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Fig. 8. Ambulance PBYV interior horizontal section layout

“The text of the content is written in Korean to convey enough
information
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Fig. 9. Ambulance PBYV interior vertical section layout
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Table 2. Results of expert heuristic evaluation
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Evaluation Item Design Evaluation Question Rater 1 | Rater 2 | Rater 3 Evaluation Comment
Visibility of system status Can pathnt, equment, and monitoring status be 6 6 6 . Patlent arjd monitoring
checked immediately? information is easy to check
Match between system and | Are the space and functions aligned with actual 7 7 7 Reflects paramedics’ actual
the real world emergency workflows? workflow
User control and freedom Can sgats, equipment, and information systems 5 7 6 Seats and equment can be
be flexibly controlled? used flexibly
. Do layout, information display, and controls fit No major conflict with existing
Consistency and standards existing EMS settings? 6 ! 6 EMS settings
. Can risks such as equipment displacement, data Helps reduce equipment
Error prevention loss, infection, and imbalance be reduced? 5 5 6 displacement and infection risk
Recognition rather than Can necessary equipment and functions be found 7 6 6 Equipment is easy to find
recall intuitively? intuitively
Flexibility and efficiency of | Can space and functions be used efficiently by 7 7 7 Space can be used according
use situation and task type? to treatment situations
Aesthetic and minimalist | Are necessary information and functions 7 6 7 Organized around essential
design organized concisely? functions
) Help users recognize, Can problems in equipment, monitoring, or Error response guidance needs
diagnose, and recover from L . 5 5 4 ;
arrors sterilization systems be recognized and handled? improvement
Help and documentation Is there guidance for using equipment and 6 4 5 vKwpment aqd system
systems? guidance needs improvement
HojFEr &, A ARE, AR T 98 T A4S SRR
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