Patient’'s Thermal Comfort

On National Ambulance Service’s (NAS) vehicles.
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Method

Literature search

Quantitative
End-users’ Survey
Knowledge Attitude Practice

Qualitative
Interviews.

SURYEY
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Results

e 111 responses
o 1 spoiled

e Response rate about 6% of all NAS “Patient & Clients Care”.
e 1 interview



Demographics

Age bracket. 20—-29 30 -39 40 - 49 50—-59 60 - 69
n= 16 31 40 22 1
Years of Student 4, 5.9 10-14 15-19 20-24 25-29 30
practice. Jintern
n= 11 14 31 24 14 10 4 2
PIHECE EMT Palramedic Paramedic Advanceu.:i
Licenses. Intern Paramedic
n= 13 15 51 31
In previous 12 months assigned primarily to work on:
Transporting vehicle Non-transporting vehicle Mix of both type of vehicle
n=101 n=7 n=2

Patient would be escorted in the transporting vehicle
<25% of times n=7

25% to 50% n=1

50% to 75% n=1




Previous experience

Previous experience

Work Volunteer past or present May include
multiple

Nursing Midwifery 8 Civil Defence 27

Health care attendant / Porter 12 Order of Malta 26

Fire / Rescue Service 10 No 26

Social care 3 Irish Red Cross Ambulance 15

Pharmacy / Laboratory / Scientist 3 St John’s ambulance corps 10
Therapist (occupation, physical, physio, 4 Mountain Rescue Service 4
play, radiation, psych/counselling) Irish Coast Guards 3
Private Ambulance Service 3 RNLI 2
Local CFR 2
Not in healthcare 58 Urban Search and Rescue 1
My first career 9 Sub-aquatic Rescue Service 1
Total participants 110 Motorsports Medical Rescue 1
Cave Rescue Service 1




Knowledge

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| feel that | received enough training for the
maintenance of patient's Thermal Comfort during
transport.

| feel that | received enough education regarding
heat transfer in the human body.

| feel that | received enough education regarding
the human body’s thermoregulation.

| feel that | received enough training to operate the
vehicle’s patient compartment heater.

m Strongly agree  mslightly agree  mUndecided slightly disagree Strongly disagree



Q: The thermostat associated with ambulance heater (see picture) automatically maintains
ambient air temperature | have set, combining the heater and the AC.

Of the 67% of responders satisfied with their training on the ambulance heater,

m True = False
Reference document: National Ambulance Service. (2017), Clinical Staff vehicle
guide & pre-shift check list. Dublin.



| complemented my knowledge of hypothermia

management with self-guided education.
100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Paramedic Intern Paramedic Advanced
Paramedic

mYes " No

AP / Non-AP (chi square 6.65, df=1, p value= 0.01)



Attitude

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| feel that TC is an important part of patient care.

| feel that | understand the needs for patient’s TC.

| understand that TC influences the patient’s
overall recovery.

It is to be expected that the patient will be cold in .
transport, and not much can be done.

m Strongly agree mslightly agree  mUndecided = slightly disagree = Strongly disagree



Attitude

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| feel that it is important to control fever associated
with infections or sepsis.

| feel that preventing further heat loss is a goal of
my scope of practice.

| feel that preventing patient getting too warm is
important.

| feel that reversing hypothermia is a one goal of
my care.

For severely ill or injured patients, | feel that, in
general, they may benefit from being cold.

m Strongly agree  mslightly agree  mUndecided slightly disagree Strongly disagree



Practice:

Consideration for patient’s thermal comfort, in the following scenarios as part of ABCDE

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Neonatal resuscitation  |—
Pre-hospital birth in a public toilet (for nmu . . S
Polytrauma with difficult extrication |H—
Elderly with a suspected fracture found on the..
Patient lost after hours of walking.
Altered level of consciousness with signs of..
Social admission for acopia (unable to cope..
Patient with burns to torso and arms.
Patient found on street, altered level of..
Child with breathing difficulty and stridor.
Patient with signs of shock from internal..
A sick child with pyrexia.
m Always m As part of my secondary survey, | would consider.

® During transport | might consider options. Never in this scenario
®NOo opinion On reflection, now | would consider.



Practice:

Consideration for patient’s thermal comfort, in the following scenarios as part of ABCDE

Neonatal resuscitation
Pre-hospital birth in a public toilet (for mum
Polytrauma with difficult extrication

Elderly with a suspected fracture found on the..

Patient lost after hours of walking.

Altered level of consciousness with signs of..
Social admission for acopia (unable to cope..

Patient with burns to torso and arms.

Patient found on street, altered level of..

Child with breathing difficulty and stridor.

Patient with signs of shock from internal..

A sick child with pyrexia.
m Always
® During transport | might consider options.

®NOo opinion

0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100%
[}
.. I 1
[

39%

m As part of my secondary survey, | would consider.

@r in this sce@

On reflection, now | would consider.




In order to prevent my patient being cold during transport | use:

Removal of wet clothing
Removal of cold clothing
Fleece blanket

Cotton blanket

Wool blanket

Duvet

Foil / space blanket
Vacuum mattress

Heat packs

Hat / Head covering
Multiple of blankets
Mixture of the above
Ambulance heater

Warm 1V fluids
m Always

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 1009
I
BT |
I .

m Occasionally (about 50% of the times)
Very rarely (less than 10% of the times)
®m Not available to me

® Frequently (more than 70% of the times)
Unfrequently (less than 30% of the time)
= Never



Timing of switching ON the ambulance patient compartment’s heater.
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

During the pre-shift checks

On route to all calls

On route to specific calls:
a.Bevere Trauma

b.\Water incident

c.Elderly patient

d.Imminent childbirth

e.Bick child

f. Reported hypothermia

g. Burns

Once on scene

Once the patient is in the ambulance
Based on my assessment

On patient request

m Frequently mOccasionally mNeutral, No opinion Rarely Never



Timing of switching ON the ambulance patient compartment’s heater.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

During the pre-shift checks
On route to all calls

On route to specific calls:
a.Bevere Trauma

b.\Water incident

c.Elderly patient
d.Imminent childbirth

Sick child

f. Reported hypothermia
Burns

Once on scene

Once the patient is in the ambulance
Based on my assessment
On patient request

m Frequently mOccasionally mNeutral, No opinion Rarely Never



Foil / Space blanket:

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Directy to unbroken skin [ I

m Always ® Frequently (more than 70% of the times)
m Occasionally (about 50% of the times) Unfrequently (less than 30% of the time)
Very rarely (less than 10% of the times) = Never

® not available to me



Foil / space blanket use

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Laid loosely on top of patient [N ]

Laid on top and tucked in || | | NG ]

Under the patient and wrapped around ||| ]
| use two space blankets ||| | || T 0

m Always m Frequently (more than 70% of the times)
m Occasionally (about 50% of the times) Unfrequently (less than 30% of the time)
Very rarely (less than 10% of the times) = Never

Not available to me



Ambulance Patient Compartment’s heater

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| feel it is sufficient for the common Irish weather. [ NG
| feel that it is efficient to prevent patients getting _
cold.
| feel that it warms up the air very quickly. _
| feel that it warms up the stretcher very quickly. ||| | D
| feel that it warms up the patient appropriately. ||| [N

m Strongly agree  m Slightly agree  mUndecided Slightly disagree Strongly disagree



Equipment

0% 10%  20%  30%  40% 50% 60% 70% 80%  90% 100%

| feel that | have sufficient equipment to maintain my
patients’ Thermal Comfort.

| feel that | have sufficient equipment to prevent further
heat loss of a MODERATELY hypothermic patient (as
per PHECC CPG 2017 5/6.4.21 and 4.4.21).

| feel that | have sufficient equipment to prevent further
heat loss of a SEVERLY hypothermic patient (as per
PHECC CPG 2017 5/6.4.21 and 4.4.21).

| feel that | have sufficient equipment to reduce the
body temperature of a patient suffering from heat
iliness (as per PHECC CPG 2017 4/5/6.6.6 heat
exhaustion / heat stroke).

m Strongly agree  mslightly agree  mUndecided slightly disagree Strongly disagree



SECTIOMN 9 - Environmental

Chrical Fracics Guicslines - X131 Ediicn

Follow CPGs but;

- double medication interval until temperature > 34°C
- no active re-warming bayond 32°C

Follow CPGs but;

- limit defibrillation to three shocks
- withhold medications until temperature = 30°C
- no active re-warming beyond 32°C

T T BYEdyCardiET

Unresponsive Yes

Follow CPGs but;
- do not use Atropine until iemperature = 34°C

]
MaCl {0.9%) warmed to 40°C approx ’

Paediatric: 10 mLfkg IV Repeatpm x 1 | [

I +

Wwarm nuids 1o be
administered owver
30 minutes

head aft

Chrizal Fracice Guidelines - 3131 Ediien

Hot packs to | Check bleod Transport in head down position
" — m Helicopter: head forward

armpils & groin glucosa
i ‘ Boat:



Collapse from heat
related condition

Mild Hyperthermia
(heal stress)

Yes ¢ Nn:
I Give cool fluids 1o Maintain aineeawr

rental

Remove/pratect from hol
environment
Adult e
(providing i is safe to do so) L'"-'_‘r'-d.'-'l “

Hy
{Hea

Cool patient

SpO, & ECG
monitor

Severs
Hypertharmia
[Heat stroke) = 40°C

I

Do not over cool

Cooling may be achieved by:
Removing clothing
Fanning

2% Balan cad

Tepid sponging
lce packs

NaCl (0.9%) 1L IV (]

Elevate cedematous limbs | . Eveagrey ’_:'.:“}



Results

e Equipment

65% agree enough for TC

70% agree enough for moderate hypothermia
33% agree enough for severe hypothermia
42% agree enough for hyperthermia

O

o O O

To prevent Pt getting cold

o Ambulance heater most frequently use

o & Multitude of blankets

o Hats least used (32%). 29% had no access to any?



Significant statistics

e Association Membership of an auxiliary service
o Foil / space blanket placed over clothing and blankets (x2 =17.9, df= 2, p=0.0002)
o Foil / space blanket sandwiched between blankets (x2=25.07, df=2, p=0.0001)

e Association Advanced Paramedic clinical level
o Considering TC as part of ABCDE for burns to arms and torso (x2=4.61, df=2,
p=0.01)
o Not taking self-directed hypothermia education (x2=6.65, df=1, p value= 0.01)



Qualitative data

e 35 free texts, one interview.
e Theme 1 Education.

o

©)
@)
©)

More training on thermal comfort

More training with new ambulance heater

Consensus on packaging Pt / vapour barrier / clothing removal
Use of warm fluid

e Theme 2 Equipment.

o

© O O O O O

Warmer blankets (electric, forced air, self warming or heavier)
Bubble wrap

Wide temperature range thermometers

Spare clothing, foil hats,

Group shelter

Humidifier (warm humidified oxygen delivery?)

Sterile sheets



Quantitative Data

e Theme 3 Ambulance design
o Review distribution of heater’'s & air-con vents
o Increase walls ceiling insulation
o Heated seat

e Theme 4 Organisational
o IV access skill for Paramedics
o Warm Fluids, warm drinks and cold fluids
o Specialist teams, equipment, vehicle for area of operation



Discussion

e Knowledge
o Review textbooks, curricula and techniques with current evidence
o Misconceptions?
o Extending education thermoregulation, pathophysiology... ?

o Attitude

o No evidence of difference with background
o Increased cognitive load with increasing assessment and treatment ?

e Practice
o No evidence or SOP for temperature in ambulance
o Conflicting needs: prevention of heat loss and physical assessment
o Patient vs crew comfort
o Treatment of pyrexia, hypothermia and burns?



Discussion

Evidence for
o Foil / space blankets

o Heat packs
o Warmed IV fluids

Clothing insulation
Thermodynamics
Thermal engineering
Human thermoregulation



Limitation

e Small study (6% of population)
o Difficulty with distribution

Self reporting

Long survey

Thermal Comfort vs Hypothermia
Only hypothesis generating

IMAGE ID 28972588 ARTIST bomg



Conclusion

e Most practitioners appreciate TC

e Knowledge is reported good,

but improvement is requested and thought after.

e Worrying trends in expectations of management
of pyrexia, hypothermia and burns.

e Linked to dissatisfaction with the ambulance equipment?
e Knowledge transmission, based on current evidence.

e Multi-modal

e More research required.

Cartoonist: Mike Flanagan Search ID:CS172518



Recommendations

Education
Engineering
Design
Further research.
o Chart review of current treatment of pyrexia, burns and hypothermia.
o Scoping review of current evidence vs current education material, false news.

o Survey Patient vs Crew comfort.
o Analyse air thermal behaviour in duty ambulance.




Appendix One:

Picture 1: First foil blanket
perpendicular to the stretcher, to
allow for torso girth.

Picture 2: Second foil blanket parallel
to the stretcher, overhanging and
perpendicular to and overlapping the
first (Forming a T).

Picture 3: First fleece blanket
perpendicular to stretcher.

=y

Picture 4 Second blanket
perpendicular to the stretcher and
overlapping the first blanket.

i

Picture 5: Third blanket parallel to the
stretcher, over hanging.

Picture 6: Cotton sheet.

Picture 7: Heat packs at level of the
patient’s lateral torso, between
blanket and sheet (if used).

Picture 8: Patient would have all wet
andy/or very cold clothing removed,
and a gown offered.

Picture 9 First fold of the wrap at ti
feet taking all three layers.

Picture 10: Second fold patient left
side (notice overlapping foil blankets).

Picture 11: Upper left side folding and
creating a head covering.

Picture 12: Third, wrapping patient
right side (arm can be left out for
monitoring or 1V access)

Picture 13: Patient fully secured with
shoulder straps. Make sure not to
compress the wrapping.

Picture 14: Monitoring cables can run
through the gap.

Picture 15: head covering can be
secured with a hat.

Picture 16 a & b: Once inside the
closed and warmed up ambulance,
opened to allow assessment,
treatment and monitoring.

Picture 17: Wrapping is closed again
for transiting outside the ambulance.

Picture 1: Alternatively, a strong
plastic bag can cover the lower limbs.
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