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MALINEE KHAJORNBORRIRAK:  GUIDELINES FOR A BUSINESS APPROACH OF AIR
MEDICAL TRANSPORTATION IN THAILAND
THESIS ADVISOR:  ASST. PROF. NANTAWAN INTACHAT, Ph.D.. 206 PP

The objectives of this qualitative research were 1) study standards and requirements concerning
air medical transportation of national and international civil aviation authorities; 2) study standards
and models of organizations that provide air medical transportation in Thailand; and 3) providing
guidelines for a business approach of air medical transportation in Thailand. The collection of data
was conducted through studying some relevant documents and in-depth interviews by selecting key
informants whose qualifications are in accordance with proposed criteria that are to be specialized in and
to have relative experiences about air medical transportation in an executive level. Research instrument
was semi-structured interview protocol and data were analyzed by method of content analysis.

The research findings were as follows 1) The standards and requirements concerning air
medical transportation of national and international civil aviation authorities were in accordance
but not cover. Which were requirements for fixed wing operations, medical qualification, medical
training, flight and medical management, patient restraints and stretcher and infection control.
2) standards and models of organizations that provide air medical transportation in Thailand were
(1) airlines providing the air medical transport service and (2) hospitals that offer the air medical
transport service. The standards and requirements applied in the service are in line with the international
standards which are The Commission on Accreditation of Medical transport systems and European
Acromedical Institute 3) Guidelines for a business approach of air medical transportation in Thailand
consist of (1) collaboration between The Civil Aviation Authority of Thailand and The National
Institute for Emergency Medicine, and (2) the development of business components including

customers, aviation, and the medical aspect.
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MNASFIUITVIMIVUFIMIMsumdseaumnanrslszmaanigomsm
(The Commission on Accreditation of Medical Transport Systems: CAMTS)

ATUT 11 1599 Medical Configuration of the Transport Vehicle

= CaMmis

Commission on Accreditation of Medical Transport Systems

ELEVENTH EDITION ACCREDITATION STANDARDS
of the
Commission on Accreditation of Medical Transport Systems

Copyright 1991 by the Commission on Accreditation of Medical Transport Systems
Revised October 1993 with updates in 1995
Revised April 1997, October 1999, January 2002, October 2004, September 2006
with updates in January 2009, September 2010, October 2012, October 2015, July 2018
P.O. Box 130 Sandy Springs, SC 29677 (864) 287-4177
www.camts.org
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03.06.00 MEDICAL CONFIGURATION OF THE TRANSPORT VEHICLE

e. Two-way communications between helicopter and ground personnel to identify approach
and departure obstacles and wind direction

f. Approach and departure path selection

a. Procedures for the pilot to ensure safety during ground operations in a LZ with or without
engines running

h. Crash recovery procedures specific to the aircraft make and model must minimally in-
clude: (RW)

« Location of fuel tanks
* Oxygen shut-offs in cockpit and cabin
* Emergency egress procedures
¢ Aircraft battery — stay away from it
* Emergency shut-down procedures
i. Education regarding “weather shopping” must be included. (RW) (See References)

3. Records are kept of initial and recurrent safety training of pre-hospital, referring and receiving
ground support personnel. (RW)

NOILIVINDIINOD TYVOIdIIW ‘

I 03.06.00 MEDICAL CONFIGURATION OF THETRANSPORT VEHICLE I

(See 03.00.00 for determining equipment needed specific to each Medical Mission Type)

03.06.01 Any in-service aircraft/ ambulance must be configured in such a way that the medical transport
personnel can provide patient care consistent with the mission statement and scope of care of the medical
transport service. Patient care issues are considered when choosing the aircraft or surface transport vehicle.

1. Configuration of the transport vehicle interior must not compromise the ability to provide appropri-
ate care or prevent providers from performing emergency procedures if necessary.

2. Medical transport personnel have access to the patient in order to begin and maintain basic and
advanced life support treatment. If there is an unusual configuration, crew must be able to demon-
strate optimal methods of airway and other interventions and management

3. The transport vehicle configuration allows for stabilizing the patient's airway and childbirth proce-
dures if that is part of the service's mission.

4. The service's mission and ability to transport two or more patients must not compromise the air-
way or stabilization or the ability to perform emergency procedures on any en-board patient.

a. The transport vehicle must have access for simultaneous airway management if there is
a two-patient configuration.

b. For all transports, there are written guidelines describing types of patients that can be

3.25
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transported in a two patient stretcher configuration if the transport vehicle configuration
does not allow for full access to the second patient.

¢. For all transparts, strict policies will address weight limitations, patient condition based on
anticipated needs, and patient position in the transport vehicle.

d. Policies will be written and adhered to for one or more patient transports if the interior
configuration of the transport vehicle does not allow for uninhibited access to one or more
patients while enroute. Policies will address under what circumstances two critical patients
may or may not be transported, including staffing and equipment.

e. A policy prohibits dual patient transport inside the same isolette unless the situation is
conjoined twins or twins are transported with full complements of equipment for each and
show no evidence of infection in one or different infections in both. In the event that one
twin arrests, there must be mitigation, i.e., additional warming method that can be applied
to the non-arresting twin. (RW/FW/S)

5. Airway and alternate airways — There must be access and necessary space to ensure any on-
board patient's airway is maintained and to provide adequate ventilatory support from the secured,
seat-belted position of medical transport personnel.
a. In an ambulance it is strongly encouraged that seating be designed in the ambulance so
that patient care can be rendered from a seat-belted position. Use of shoulder harnesses
on side facing bench seats are discouraged based on peer reviewed studies regarding front
end collisions. (See References) (S)

b. There is a policy addressing that patients who are on a ventilator are maintained on a
ventilator throughout the transport

¢. Cuff pressure manometer (unless the cuff is filled with saline and not air) (RW/FW)
6. Delivering Oxygen — Oxygen is installed according to national and national aviation and ground
ambulance regulations. Medical transport personnel can determine how oxygen is functioning by
pressure gauges mounted in the patient care area.

a. Each gas outlet is clearly identified.

b. Oxygen flow can be stopped at or near the oxygen source from inside the aircraft or

ambulance. The following indicators are accessible to medical transport personnel while

enroute:

* Quantity of oxygen remaining

* Measurement of liter flow

c. A variety of oxygen delivery devices consistent with the service's scope of care must be
available.

d. Adequate amounts of oxygen for anticipated liter flow and length of transport with an
emergency reserve must be available for every mission.

e. For those flights meeting the definition of “long range” (any patient leg in excess of 3
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hours measured in time, not distance, because of winds, where there are no alternative ca-
pabilities for patient care needs or aviation operations) additional policies must be in place
to address the following:

+ Ability to obtain oxygen when away from the base

+ Adequatefrequired fittings, connections, tools, and appliances for servicing the
oxygen

W

* Adequate crew training to meet FAA or equivalent oxygen servicing regulations

f. An appropriately secured portable oxygen tank with a delivery device must be carried on
the transport vehicle so that axygen delivery is not disrupted when transferring the patient
to a hospital or other receiving facility. A portable oxygen tank is never to be secured be-
tween patient's legs or immediately adjacent to the patient while aircraft or ambulance is in
motion.

g. There must be a backup source of oxygen of sufficient quantity to get safely to a facility
for replacements in the event the main system fails. For air transports, this backup source
can be the required portable tank as long as the portable tank is accessible in the patient
care area during flights. For those flights meeting the definition of “long range,” additional
policies must be in place to address how additional portable oxygen can be obtained if
planned surface transport times are exceeded.

h. There is appropriate storage of oxygen in the facility according to national health and
safety guidelines (in the U.S. OSHA standards).

NOILLVINDIINOD TVOIdIN

i. Oxygen flow meters and outlets must be padded, flush mounted, or so located to prevent
injury to medical transport personnel, patients or passengers.

7. Maintaining IV Fluids
a. IV supplies and fluids are readily available.

b. Hangers/hooks are available that secure |V solutions in place or a mechanism to provide
high flow fluids if needed.

¢. All IV hooks are padded, flush mounted, or so located to prevent head trauma to the
medical transport personnel in the event of a hard landing in the aircraft or emergency stop/
maneuver of the ambulance.

d. Glass IV containers are not used unless required by specific medications and are proper-
ly secured.

e. A minimum of three IV infusion pumps (may be in the same device if individually metered
lines) are on the transport vehicle or immediately available for critical care transports and
as appropriate to the scope of care.

8. Medications consistent with the service's scope of care are accessible.
a. The transport service has a method of assuring that all medications and intravenous

fluids are appropriately calculated. Examples of effective methods include the use of drug
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calculation lists, internet-based programs and pre-programmed drug delivery systems such
as those found in medication pumps. A customizable medication formulary within the IV
pump is encouraged.

b. Medications are easily accessible.

¢. Confrolled substances are in a locked system and kept in a manner consistent with local
and national regulations.

* Controlled substances are logged in and out in manner consistent with local and
national regulations.

= For services that transport medications between bases, a policy exists that assures
safe and secure transport of medications between bases that is consistent with state
and/or national laws. In the U.S., there is a DEA license required for each base that
stores and dispenses narcotics. A hospital pharmacy that stocks controlled substanc-
es for various locations needs a terminal distribution license, for example.

» |f program’s transports involve team members lodging overnight with controlled
substances, there is a policy to address securing/storage.

» Policies include requirements for accounting for and disposing of unused con-
trolled substances.

d. Storage of medications allows for protection from extreme temperature changes if envi-
ronment deems it necessary.

e. If there is a refrigerator on the vehicle for medications, a temperature monitoring and
tracking policy is required, and the refrigerator is used and labeled “for med use only”.
f. There is a method to check expiration dates of medications and supplies on a regular
basis.

9. Pressure Ulcers — Policies and procedures are written and followed to prevent pressure ulcers for
transports longer than 2 hours and/or reduce the impact of pressure ulcers during transport.

a. Patient assessment and documentation of pressure ulcers is done prior to, during and
following each transport, according to program policy

b. Pressure reducing devices and/or methods are used when needed.

10. Medical supplies and equipment must be consistent with the service's mission statement and
scope of care, Additionally, the following equipment must be on the transport vehicle and available
per Type of Care.

a. Cardiac monitoring capabilities: A cardiac monitor capable of performing defibrillation,
external cardiac pacing and 12 lead capture is secured and positioned so that the display is
visible.

b. Extra batteries or power source are available for cardiac monitor/defibrillator or external
pacemaker.

199



11. Defibrillator:
a. Defibrillator is secured and positioned for easy access.

b. Semiautomatic or automatic external defibrillator is required for some BLS Providers
(where permitted as scope of care for EMT).

c. Pediatric paddles/pads are available if applicable to the scope of care of the medical
transport service.

d. A defibrillator with appropriate size pads and settings must be available for neonatal
transports (if neonatal transports are conducted).

12. External pacemaker on-board or immediately available as a carry-on item.
13. Advanced airway and ventilatory support equipment:

a. Laryngoscope and tracheal intubation supplies, including laryngoscope blades, bag-
valve- mask, endotracheal cuff pressure manometer (for air transport if cuft is air filled)

and oxygen supplies, including PEEP valves; appropriate for ages and potential needs of

patients transported

b. A mechanical ventilator, with CPAP and BiPAP (Bi-Level) capabilities, and circuit ap-

propriate to age and scope of eare on-board for critical care transports as pertinent to the

scope of care of the medical transport service.

c. Equipment for alternative airways on-board transport vehicles at all times and protocaol for

management of missed airway attempts

d. Two suction units, one of which is portable and both of which must be required to deliver

adequate suction
e. Pulse oximelry on-board for critical care missions ar immediately available for ALS
f. End-tidal CO2 continuous wave-form monitoring capabilities available
g. If inhaled nitric oxide or other inhaled gases are used, policies address the following:
+ Monitoring
* Cylinder safety
+ Transportation regulations
+ Occupational expasure
* Equipment issues
* Weight

« Mounting in the vehicle

200
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+ Delivery of the drug

+ Emergency procedures(for example troubleshooting for battery failure, delivery
fault, system failure)

14, Automatic blood pressure device, sphygmomanometer, doppler or arterial line monitoring capa-
bility on-board or immediately available

15. Devices for decompressing a pneumothorax and performing an emergency cricothyroidotomy
available if applicable to scope of care of the medical transport service

a. Fetal doppler heart rate monitoring required for high risk OB transports
b. Blood Products
* For services who administer blood, there must be a policy addressing:
o Determination of when the blood product was released from the Blood
Bank. Blood must be maintained at a controlled temperature in accordance
with the issuing Blood Bank during transport and must be infused within
4 hours of removal from thermal control. The temperature of the cooling

mechanism is monitored and recorded.

o How the blood will be verified to match the patient including at least two
health care providers in the process

o Documentation of type of blood product, type, quantity, time it was start-
ed and stopped, Unit #, amount infused during the transport and whether
or not a reaction occurred
o Procedure to follow if a suspected or actual transfusion reaction occurs
o Policy on disposition of unused blood

= |f blood products are stored by the service, policy addresses:

o The program has a written agreement with a certified blood bank.

o Proper storage conditions are in accordance with policies of the issuing
Blood Bank.

o Continuous monitoring and documentation of refrigerator temperature
readings to ensure it is in range, including an audible alarm mechanism if
temperature falls out of range

o Daily checks and documentation of the monitoring equipment and auto-
matically recorded temperature readings

o Procedure to follow if temperature falls out of range

16. Isolette/Incubator (within the scope of the program)

3.30
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a. Isolette must regulate temperature and oxygen while allowing visibility and
easy access to the neonate.

b. There is a capability to mix oxygen with air within the range of 21% to 100%

c¢. Corrected gestational age is an acceptable trigger for use of an isolette versus a portable
infant transport unit. For example, a 24 week gestation at one month of age may still need
consistent servo heat versus a warming pad.

d. Ventilator must be specific to age and size of the patient

17.The transport vehicle design and configuration must not compromise patient stability in loading,
unloading or transport operations.

a. The transport vehicle must have an entry that allows loading and unloading without
excessive maneuvering (no more than 45 degrees about the lateral axis and 30 degrees
about the longitudinal axis) of the patient, and does not compromise functioning of monitor-
ing systems, intravenous lines, and manual or mechanical ventilation.

b. There is a written policy on conducting CPR during transport.
¢. A minimum of one stretcher must be provided that can be carried to the patient.
* Aircraft stretchers and the means of securing it in-flight must be consistent with

national aviation regulations. Ambulance stretchers must comply with state and
national laws.

NOILILVINDIINOD TVOIAIIN S

* Policy indicates the maximum gross weight allowed on the stretcher (inclusive of
patient and equipment) as consistent with manufacturer's guidelines.

* The stretcher must be large enough to carry the 95th percentile adult patient, full
length in the supine position. (Estimated 95th percentile adult American male is
510" tall (177 cm.). and 242 Ibs. (110.2 kg.) — may differ internationally)

* The stretcher must be sturdy and rigid enough that it can support cardiopulmo-
nary resuscitation. If a backboard or equivalent device is required to achieve this,
such device will be readily available.

o The head of the stretcher is capable of being elevated at least 30 de-
grees for patient care and comfort.

o If the ambulance stretcher is floor-supported by its own wheels, there is
a mechanism to secure it in position under all conditions. These restraints
permit quick attachment and detachment for patient transfer.

o The stretcher mattress must be sealed to prevent absorption of blood
and other body fluids, easily cleanable. The stretcher must have adequate
padding for comfort and prevention of potential skin breakdown.

d. Securing the patient:

* Patients transported by air are restrained with a minimum of three cross straps.

3.31
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Cross straps are expected to restrain the patient at the chest, hips and knees.

+ Patients that are loaded head forward must additionally be restrained with a
shoulder harness restraint. (RW/FW) A foot bag is encouraged for those patients
loaded feet forward (RW).

* Belt locations must be adjustable along the length of the stretcher to accommo-
date patients’ specific medical situations, for example, pregnant patients or specific
injury locations.

* Patients under 40 pounds (18 kg.) must be provided with an appropriately sized
restraining device (for patient’s height and weight), which is further secured by a
locking device.

o All patients from 10 to 40 pounds (4.5-18 kg) must be secured in a five-
point safety strap device that allows good access to the patient from all
sides and permits the patient’s head to be raised at least 30 degrees.

o Forinfants up to 10 pounds (4.5 kg), a baby pod, car bed or heated bed
may be used.

o |fa car seat is used, it must have a nationally approved safety sticker,
such as applies to FAA 135.128 or AHJ regulation.

e. Securing Equipment

* |solette:

o There must be some type of restraining device within the isolette to pro-
tect the infant (under 10 pounds or 4.5 kg) in the event of air turbulence or
poor road conditions.

o Isolette must be capable of being opened from its secured position in
order to provide full access to the infant in the event of complicated airway
problems or extrication from the isclette becomes necessary.

* Medical equipment will at no time share a seat belt intended for patient being
secured to the stretcher. (head, side rails, or between/beneath/top of the patient's
legs).

* Ancillary equipment (chargers, battery packs, etc.) must be secured to prevent
becoming a projectile in the event of turbulence or a crash.

= Velcro is not to be used as a primary or exclusive securing device for medical
equipment or ancillary devices.

« |f straps or belts are used to secure equipment, they must be rated to keep the
weight and configuration in place to a minimum of 5g's.

* Rated cargo nets are strongly preferred over individual straps or belts to secure
equipment bags.



18. Supplemental lighting system will be installed in the transport vehicle in which standard lighting
is insufficient for patient care.

a. A self-contained lighting system powered by a battery pack or a portable light with a
battery source must be available.

b. There must be adequate lighting for patient care: Use of red lighting or low intensity
lighting in the patient care area is acceptable if not able to isolate the patient care area from
effects on the cockpit or on a vehicle operator.

¢. For those flights meeting the definition of “long range,” additional policies must be in place
to address how adequate cabin lighting will be provided during fueling and or technical
stops to ensure that proper patient assessment can be performed and adequate patient
care provided.

19. A minimum of four (4) electric power outlets is strongly encouraged with an inverter or appropri-
ate power source of sufficient output to meet the requirements of the complete specialized equip-
ment package without compromising the operation of any electrical transport vehicle equipment.
Extra batteries are required for critical patient care equipment.

a. The electrical load is reviewed to minimize use of additional power cords and power
strips.

b. Fixed wing aircraft are required to have two inverters in the aircraft, independent of each
other (if conducting international transports)

20. Medical transport personnel must ensure that all medical equipment is in working order and all
equipment/supplies are validated through documented checklists for both the primary and backup
transport vehicle.

a. Equipment must be periodically tested and inspected by a certified clinical engineer.

b. Equipment inspections and records of inspections are maintained according to the pro-
gram’s guidelines.

c¢. For long range transports, adequate back-up battery supply must be available to ensure
all medical equipment remains functional during technical stops, should a power failure
exist, etc.

21.The floor, sides and ceiling in the patient cabin of the aircraft or ambulance must be a surface
capable of being cleaned and disinfected in accordance with national health and safety regulations
with the appropriate disinfectant. Non-fabric sides/ceilings are strongly encouraged. Floors are not
carpeted.

22.The interior of the aircraft must be climate controlled to avoid adverse effects on patients and
persennel on board. (RW/FW/S)

a. Cabin temperatures must be measured and documented every 15 minutes during a
patient transport until temperatures are maintained within the range of 50-95 degrees F
(10-35 degrees C) for aircraft and range of 68-78 degrees F (20-25.5 degrees C) for ground
vehicles. Thermometer is to be mounted inside the cabin.

3.33
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b. The program has written policies that address measures to be taken to avoid adverse
effects of temperature extremes on patients and personnel on board.

¢. In the event cabin temperatures are less than 50 degrees F (10 degrees C) or greater
than 85 degrees F (35 degrees C), the program may require documentation be red flagged
for the QM process to evaluate what measures were taken to mitigate adverse effects on
the patient and crew and what outcomes resulted.

d. For those flights meeting the definition of “long range,” additional policies must be in place
to address how adequate cabin temperature will be maintained during fueling and/or techni-
cal stops to ensure patient, crew and passenger comfort.

23. It is strongly encouraged that crews have life preservers easily accessible on helicopter flights
operated over water that is beyond autorotational distance from the shoreline — from take off until no
longer over water. (RW)

Examples of evidence to meet compliance:
Cabin temperatures, fracking, frending and measures to mitigate adverse effects are expected to be docu-

mented as part of the QM process — not necessarily part of the patient’s record.
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