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Level of Knowledge Transfer: Amount of information transferred 
between the patient and medical staff / others

A few words, usually a brief description of the emergency or 
some advice / tips for the patient to follow

A long enough discussion to understand the emergency in 
detail, the patient might be given documents to read / fill out

A great deal of dicussion, multiple documents in regards to the 
patient are put together, the patients health is constantly 
monitored and assessed

If the medical emergency is obviously not 
life threatening, events tend to follow this 
route

Events tend to follow this route if the 
medical emergency is either life 
threatening or serious enough that the 
patient is in a great deal of 
pain / discomfort
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Service

Emergency
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Care
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Process
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Emergency 
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For non-life threatening emergencies the patient can call a 
registered nurse, whom can provide medical advice. Friends and 
family might be able to provide medical advice, but are more 
likely able to give their opinion on where the patient should go: 
their family doctor, to the Emergency Room (ER), or home.

Serious medical emergencies should concern the emergency health 
services who can provide transportation, medical advice and 
assessment. Medical services can communicate with the patient to 
determine if the patient should be transfered to the ER or advised to 
go back home and rest.

A significant amount of information is kept on the patient while 
they undergo emergency care. The severity of the patients emer-
gency should reflect the quality of communication between the 
patient and medical staff. Effective communication can help the 
patient safely transition from the ER back to their home.

Canadian Emergency
Healthcare:
The Different Levels of 
Knowledge Transfer in a 
Medical Emergency Situation
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∞3 days to 3 weeks
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non-emergency

emergency

waiting room

doctor evaluation

post-care 
placement

rehabilitation
centre

care home

home

paramedics

friends/family

online other patients

nurses

specialist

psychiatrist

physiotherapistpass off from paramedics 
to emergency staff

research

studies

participant testing

pharmacy

pharmacy nurse

brochures/pamphlets

physiotherapist
return for check up

prescription

prescription

30 minutes

Knowledge Transfer in Healthcare

key locations where 
knowledge transfer occurs

sources of communication 
with the patient

different scenarios for 
patient

MEDICAL ISSUE

The first stage of knowledge transfer in the 
health care system occurs after a medical 
issue is discovered. The patient will either 
experience an emergency or non-emergency 
path, which will offer different qualities of 
information transfer. This stage ends as the 
patient meets with a doctor. 

DOCTOR EVALUATION & PRIMARY TREATMENT

The second stage begins with the meeting of 
the doctor. Here, the patient will recieve 
high-quality information, and then be sorted 
into one or more of three care categories of 
the health care system (physical, mental, or 
special). During this time, knowledge transfer 
also occurs between the researchers and 
doctors. At the end of the process, the 
patient will be re-evaluated to see if they are 
okay to move to the next section 

POST-PLACEMENT CARE

The third stage involves being sorted into 
other treatment facilities. The two major 
branches of the third stage represent 
rehabilitation centres, care homes, and 
home. Patients often do not just go to one of 
these facilities, but often move from place to 
place depending on the condition. 

ISSUE RESOLVED

The fourth stage involves the patient 
returning to their home or a care facility. 
This stage may involve the patient getting 
prescription medication from a pharmacy, 
which requires going back to steps in stage 3.  

LEGEND

a path for information 
transfer that does not 
directly involve the patient

revisiting a step or meeting 
with health care 
professionals

NOTE
all times included on this poster are estimates and will differ from 
patient to patient and are meant to be representitive of an average 
patient’s experience
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Knowledge Transfer in Emergency Medicine

Following knowledge transfer through the patient’s ER journey

Information Inputs

Online sources

Friends and family

Previous experience

To patient:

Information Inputs

Online sources

Other patients

Posters on wall

To patient:

Information Inputs

To patient:

Triage nurse’s waiting 
instructions

To triage nurse:

Patient’s explanation 
of condition

Information Inputs

To patient:

Doctor’s explanation 
of patient’s condition

To doctor:

Patient’s explanation 
of condition

Room with Bed

Lab results

Patient’s chart

Previous education,
experience, and 
peers

Professional 
resources

Information Inputs

To doctor:

Patient’s explanation 
of condition

Patient’s chart

Previous education,
experience, and 
peers

Professional 
resources

Information Inputs

To patient:

Pharmacist’s explana-
tion of medication 

To pharmacist:

Written information 
on prescription

Information from 
drug companies

Patient’s Home

Patient is deciding whether 
or not to go to the ER

Triage Desk

Triage nurse assesses 
patient’s condition and 
gives patient waiting 
instructions

Patient’s idea 
about their 
condition 

Patient’s chart is 
started

Patient’s idea 
about their 
condition 

Patient’s idea 
about their 
condition 

Waiting Room

Patients wait together to 
be seen by a nurse

Curtained Bed

Nurse takes blood and 
urine samples from 
patient and inserts IV

Test results are 
added to 
patient’s chart

Patient’s idea 
about their 
condition 

Patient’s 
samples are 
tested

Patient explains 
condition to ER doctor, 
ER doctor assesses and 
provides explanation 
and recommendations

Patient’s chart is 
updated

Patient’s idea 
about their 
conditions 
replaced by 
information 
from doctor  

Patient receives 
printed 
information 
about condition 
and recovery

Pharmacy

Patient has prescription 
filled and learns about 
medication

Patient 
receives 
prescription

Pharmacist 
provides written 
and verbal 
explanation of 
prescription

Family Doctor’s Office

Patient meets with 
family doctor for follow 
up on condition and 
recovery

START

END

Legend:
Reliability of Information

Reliable

Somewhat reliable

Unreliable
All icons created by Wojciech Zasina 
for The Noun Project

Information that moves 
from one interaction 
through to the next

Interactions that patients 
are involved in

Gabrielle Dickson



Giustina Qualizza



Emergency 
Clinic

Injury or
Illness

Front
Desk

Waiting 
Room

Triage
Nurse

Exam
Room

Pharmacist

Rx

Specialist

(E
M

T) Land/Air

Home

   Travel

Sign In

Eva
lu

at
io

n

Assessment

Knowledge Transfer

Emergency 
Clinic

Front
Desk

Waiting 
Room

Triage
Nurse

Exam
Room Pharmacist

Rx

Specialist

TechnicianInjury or
Illness

Starting Point - Injury or 
illness

Severity will dictate 
whether you are seen 
immediately or take 
appropriate steps until it is 
your turn.

First assessment by EMT’s 
if you traveled by land or 
air ambulance.

Sign In - Problem identified 
if you were not transported 
by medical professionals.
Fill out required paperwork

Waiting Period - Non severe 
wait.
Order goes by severity.
Other patient interactions 
may occur.

Triage Nurse - Evaluates 
patients. Will ask question 
regarding your situation. Again, 
severity will dictate your 
position to see the Doctor.
You may be admitted 
immediately or return to the 
waiting area.
Triage Nurse informs Doctor of 
the patients situation and 
condition.

Doctor Examination - Will ask 
questions regarding your health 
and will evaluate your condition.
Decides what is next and actions 
required for recovery.
You may be sent for further 
procedures.

Alberta Health Services:
Emergency Clinic Patient Journey Map

You may be sent for further 
evaluation by a Laboratory 
Technician.
Blood tests, ultrasounds and 
X-rays may be taken.
Lab tech will guide you 
through the process.

Depending on your situation, 
you may be required to see a 
specialist in a certain field.
You will again be evaluated 
and may require further 
testing.

In many cases, you will be 
prescribed a medication that 
you will pick up at your local 
pharmacist.
They will assist you in filing 
and informing you of proper 
usage.

Interaction Points Information

Technician

Legend
Interaction Points

Starting point

Path you will travel

Path you may travel

Non-severe situation path

Severe situation path
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Knowledge Translation for 
Emergency Health Care

Patient

Nurse

Doctor

  Assessment

    Test 

  Diagnosis

                  1. Personal Information    
                - name, address, health care #, 
                   insurance, medical history, 
                   contact number   
           2. Emergency Treatment
                - blood pressure, body 
                    temperature, oxygen mask

    Examination Room
     1. see information chart of patient
     2. ask patient feeling about where is 
         painful
     3. comfort patient

Communication
1. ask question
2. tell feeling

Wait  for  Doctor

   
  nursing degree

     previous experience
     professional certification
     process & procedure educator

Call 9-1-1

    1.phone
    2.online research
    3. family
    4. friends
    5. poster/ pamphlet

   Main Treatment
    1. read patient chart
    2. assessment situation
    3. write notes & send patient to  
        several tests

    1. blood test
    2. CT scan
    3. X-Ray
    4. MRI

     medical degree of school
     provious experience
     professional certification
     other doctors

Researchers

     medical journals
     medical articles
     medical reports

Wait  in waiting room

Wait  for test results

Home care

Family doctor

Pharmacy

Specialist

Release from
Emergency

LEGEND

Quality :
low

HighPatient:
Nurse:
Doctor:
Researchers:
Test:

  Entry to 
  Emergency Unit

    Intake

Communication
1. ask question
2. tell feeling

   Back to doctor
   Communication
   1. talk about diagnosis
   2. treatment method
   3. ask questionTest results given

Patient

Patient
Patient
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Legend
Two way communication
Optional inputs

Internet

INFORMATION 
SOURCES

Pharmacy

EMT

Posters/
brochures

Hospital

Other patients in
 waiting room

Nurse

Patient

Doctor

Family/
friends

Synthesis

Journals

Lab 
tech

Peer 
review

Research
Funding

Start

INFORMATION 
DEVELOPMENT CYCLE

Knowledge Transfer For Emergency Healthcare In Alberta
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Knowledge Transfer from 
Stakeholders to Child 

in the Emergency Room

television

     doctor

previous experience

 guardian

television

doctor

previous experience

friends & family

medical websites

TRIAGE
previous experience

doctor

colleagues

training

scholar articles

WAITING
ROOM

friends & family

other patients

 guardian

television

television

previous experience

friends & family

medical websites

other patients

posters

INITIAL 
ASSESSMENT previous experience

training

medical report

colleagues

doctor
 guardian
    doctor

nurse

medical report

colleaguesprevious experience

      training

scholar articles

TESTING

medical report

lab results

colleagues

      nurse

 guardian
    doctor

      nurse

DIAGNOSE

 guardian
    doctor

      nurse

  medical report

  lab results

       doctor

PRIOR 
KNOWLEDGE
BEFORE GOING
INTO THE 
EMERGENCY 
ROOM

AFTER
EMERGENCY
ROOM

 guardian
    doctor

      nurse

guardian
doctor

nurse

lab results

child

Legend

guardian nurse doctor

accurate information
vague information
translation into simpler terms
communication through 
medical report
verbal communication
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Accident

System Map of the 
Emergency Health 
Care System

Infomation Transfer

Information on 
Patient Conditon

Information on 
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Information on 
Patient Conditon

Information on 
Patient Treatment

Information on 
Patient Treatment
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Treatment 
Techniqes
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Hospital 
Treatment

Non-Hospital 
Treatment
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Legend

PatientEvent

Route Split

Route
Optional 
Route

End of 
Treatment
Direction of 
Info Given

EMT
Nurse/
Hospital Staff

Doctor/
Surgeon

Researcher
Pharmacist/ 
Non-Hospital 
Specialists
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P
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///

Knowledge Type

LEGEND

Giving or Receiving

Parties Involved

Good

Information Quality

One or Two-Way Exchange

Level of Importance

Points of Time

Potentially Poor

Formal Education

Person to Person

Digital Database

Paper Records

Health Care Protocol

Medical Results

Giving Information

Receiving Information

Both

Health Care Research

Alberta Health Services

Health Care Recipient

One-Way

Two Way

Necessary

Important

Critical

Continuous

Gap In Time

Uninvolved

* Lines of Black and Grey

* Lines of Colour

911 Emergency
 EMERGENCY HEALTH CARE

ofSYSTEM MAP

Emergency Health Care is a fast paced environment by which patients are triaged for treatment 
according to presentation of symptoms. From the 911 call  initiating health care protocol through 
to transferring out the patient when the Emergency Department concludes treatment, this system 
map represents the sequence of events for patient health care in the event of a 911 emergency.

The health care system accesses a network of resources and personal knowledge when providing 
a patient care. Rather than a specifi c tool, or program, or individual, these various interfaces and 
transactions are represented as types of knowledge transfer to collect or provide information 
relevant to patient care.

Each stakeholder provides a critical contribution to patient health care. Where the researcher 
establishes new knowledge, this in turn becomes standardized practice within the health care 
system, as created by the governing board of health care in the region. Subsequently, additional 
internal protocol is made to conduct best practice in assessment and treatment of each patient. 
The patient and family provide medical history, while detailing what happened. The patient’s 
own response to tests and treatment determine further course of action for care.
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Patient

Nurse

Doctor

Researchers

Knowledge Transfer 
In Emergency Healthcare

Legend:
 Time Line Progression
 Knowledge Transfer (Correlation)

Healthy Living Self Evaluation Journey to Care Treatment/
Recovery

Hospital/Facility Home Care
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Imaging tests in low back pain



Causes for Low Back Pain

A Timeline of Symptoms and Care Options

The Risks of Image Testing

The leading cause of lower back pain is 
muscle strain or ligament strain, being 
microscopic tears in either ligaments or 
muscles due to lifting or twisting.

More than 85 percent of people have low 
back pain that cannot be attributed to an 
underlying disease or abnormality. 

Average North American’s annual 
exposure to radiation

Radiation exposure from one 
Lumbar CT scan 

Radiation exposure from one  
unilateral mammogram

Radiation exposure from one 
low back X-ray

Flight attendant annual radiation 
exposure

Spinal Fracture
Indicators:
history of osteoporosis,
use of corticosteroids,
older age

Spinal Stenosis
Indicators:
radiating leg pain,
older age

Cancer 
Indicators: 
unexplained weight loss,
failure to improve after 
one month,
history of cancer 

4%
Spinal Infection
Indicators:
fever,
intravenous drug use,
recent infection

0.01%

3%

0.7%

All patients that present with low back pain

One (1) week

In patients with any 
additional risk factor, the 
likelihood of cancer only 
increases to approximately 

Ionizing radiation from 
medical testing has been 
linked to increased risk of 
cancer.

Diagnostic imaging is 
only recommended when 
surgery is required.

6.2 
mSv

5.6 
mSv

1.5 
mSv

0.4 
mSv

1.5 
mSv

Diagnostic testing machines such as CT 
and X-ray scanners use ionizing radiation 
to produce images of your body. Ionizing 
radiation in medical testing is the greatest 
man-made source of ionizing radiation to 
the general population.

Radiation of this kind is measured in 
sieverts (Sv) which is a measure of the 
health effect of low levels of ionizing radia-
tion on the human body.

Most patients with acute low 
back pain experience 
substantial improvement in 
the first month after 
initial presentation.

A focused history and physical 
exam will be performed, 
evaluating:

 Duration of symptoms

Risk factors for potentially   
serious conditions
 
Presence of neurological 
deficits

Psychological risk factors

If there are no potentially 
serious conditions suspected 
from the initial exam, and 
back pain does not cause 
substantial functional
impairment, a 4-week period 
of waiting is recommended 
prior to any image testing.

During this period, your doctor 
can offer suggestions pertain-
ing to self care and alternative 
interventions, including:  

Exercise

Acupuncture

Chiropractic care

Neuroflexotherapy

If back pain persists, or wors-
ens after the intial 4-week 
period of rest/recovery you will 
need to return to the doctor for 
further diagnostic testing and 
observation.  

Period of back pain

Recommended 
period of waiting 
prior to testing

Becuase of the health risks 
associated with diagnostic 
imaging of the low back, it 
is recommended that 
patients wait for a minimun 
of four weeks prior to going 
for any follow up care.

DIAGNOSTIC IMAGING FOR LOW BACK PAIN
Do you really need it?

Self CarePeriod of Symptom Resolution Follow UpInitial Exam

1.2%

Staying active and trying 
to keep up with a regular 
routine will lead to better 

patient outcomes and 
quicker healing time.

Bed rest is not 
recommended

!
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Lower Back Pain
IMAGING TESTS 
MORE IS NOT ALWAYS BETTER

BACK PAIN CAN BE EXCRUCIATING
Getting an X-ray, CT scan, or MRI might seems like a good idea.
BUT that’s not the case. HERE’S WHY:

They don’t help you get better faster.
Most people with lower back pain feel better in about a month whether they get an imaging test 
or not. Tests can lead to additional procedures that complicate recovery.

They can pose risk.
X-rays and CT scans expose you to radiation, which can increase cancer risk. That’s especially 
worrisome to men and women of childbearing age, because x-rays and CT scans of the lower back 
can expose testicles and ovaries to radiation.

4 QUESTIONS to ask your doctor
Do I really need this test?
Tests should help you and your doctor decide how to treat your problem, and treatments and 
procedures should help you live a longer, healthier life.1
What are the downsides?
Discuss the risks as well as the chance of inaccurate results or findings that will never cause 
symptoms but may require further testing. Weigh the potential complications against possible 
benefits and the symptoms of the condition itself.

2
What happens if I do nothing?
Ask your doctor if your condition could get worse — or get better — if you don’t have the test, 
treatment or procedure now.3
Are there simpler, safer options?
Sometimes lifestyle changes will provide all the relief you need.4

80% 
WILL EXPERIENCE
LOWER BACK PAIN

IMAGING TESTS & CANCER RISK

70% DIAGNOSES CAN BE DETERMINED 
BY A MEDICAL HISTORY ALONE

MORE TALK, LESS TESTS

10
18

10
17

10
16

10
15

10
14

10
13

10
12

10
11

10
10

10
9

10
8

10
7

10
6

10
5

RADIOWAVES MRIX-RAYS CT X-RAY VISIBLEUV

IONIZING ENERGY NON-IONIZING ENERGY

1 HOUR FLIGHT  = 200 AIRPORT SCANS =  

1 CHEST 
X-RAY

FREQUENCY (HZ)

1 BACK 
X-RAY

=

1 BACK 
CT

How much radiation are you exposed to?

Different types of radiation energy and their ionizing ability 

CT computerized tomography is a specialized x-ray exam.
MRI magnetic resonance imaging uses magnetic fields and 
non-ionizing radiowaves to show soft tissue problems.

1 SKULL 
X-RAY

=

=

1,000 AIRPORT 
SCANS 5,000 AIRPORT 

SCANS

15,000 AIRPORT 
SCANS

75,000 AIRPORT 
SCANS=

Exposure to ionizing energy increase cancer risk

X-RAY exam uses ionizing energy to show bony problems.
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“The rate of significant intracranial abnormalities in patients with headache and 
normal neurological examination was 0.9%... significant intracranial abnormalities in 
series of patients with chronic headache ranged between 0-3%”

Radiation Comparison of One Diagnostic Procedure vs Equivalent 
Natural Background Radiation

In a study of 1,876 people...

1/3 had new-onset headaches, 
and 2/3 had suffered daily 
headaches one year or more.

In a study of 895 people...
270 were investigated; of which 15 had positive findings, a rate of 1.7% for all patients

In headache investigations of 329 people...
173 were investigated within guidelines, and 156 were investigated outside of guidelines

After investigative scans, people felt...
reassured up to 3 months after, but upon the 1 year follow-up, no longer felt reassured of those results

After investigative scans, doctors found...
97% of scans were normal, but even of the two abnormal scans neither were found to be clinically significant

3.6 million Canadians
experience migraine 
headaches each year

The estimated 
life-time prevalence of 

experiencing a 
headache is 66%

Migraine

49%

35.4%

10.8%

3.7%
1.1%

Tension-type

Cluster

Post-traumatic

Indeterminate

“IT’S NOT A TUMOR” |  A Look At Headaches and Investigative Imaging

Who Has Headaches | Red Flags Why Imaging Isn’t Needed

Risks of CT/MRI | RadiationAccording to the Guideline for Primary Care 
Management of Headache in Adults - RED FLAGS

52.6% 
investigated 
within 
guidelines

47.4% 
investigated 
outside 
guidelines

How to Treat Without Imaging | Clinical Review Guidance

Exercise More

Avoid Medication
Overuse 

Limit 
Caffeine 

Eat 
Regularly

Regular 
Sleep

Reduce 
Stress

Medicines that can Treat Headaches*Lifestyle Changes

Consult Your Doctor Before Self Medicating

0 months 6 months3 months 9 months 12 months

97%

For those of us with headaches it can be reassuring to know that headaches are 
fairly common and more often then not they are nothing but headaches. A chronic 
headache can be a concern but should not be a worry. Many suffer from headaches 
daily and can find reassurance and relief. 

33.7% 
633 men

66.3% 
1243 women

Migraine

Tension-type

Cluster

Ibuprofen

Acetaminophen

Naproxen Sodium

Triptans

Aspirin

Antiemetics

Emergent (ADDRESS IMMEDIATELY) 
   Thunderclap onset
   Fever and Meningismus (irritation of the brain)
   Papilledema with focal signs or reduced level of consciousness
   Acute glaucoma 

Urgent (ADDRESS WITHIN DAYS TO HOURS) 
   Temporal arteritis
   Papilledema without focal signs or reduced level of consciousness
   Relevant systemic illness
   Elderly patient: new headache with cognitive change

c

3%

*

40 40 6060 6520 200 0

ination

- 41.7% of all patients investigated outside of guidelines
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DO I NEED SPECIAL TESTS TO 
DIAGNOSE A HEADACHE?

2.7% 
.06% 

REASSURANCE

OTHER

ATYPICAL HEADACHE

COMPLEX AURA

NEW DAILY PERSISTENT HEADACHE

HEADACHE ON EXERTION

COUGH INDUCED HEADACHE

UNILATERAL TINNITUS

THUNDERCLAP HEADACHE

ORGASMIC HEADACHE

41.7% 
14.7% 
13.5% 
9.0% 
6.4% 
4.5% 
3.8% 
3.2% 

MEAN AGE

15 - 95
YEARS

1/3  patients had 
new onset 
headaches

2/3 of patients 
suffered from a 
headache

DIAGNOSING 
THE HEAD

Begins as a dull ache that becomes 
intense, throbbing or pulsating pain on 
one side of the head that can last hours 
or days.

Can cause: Sensitivity to light and noise, 
and nausea.

A tightening, dull or squeezing pain on 
either or both sides of the head, lasting 
for minutes or days, often start at the 
back of the head, spreading forward.

Caused by: Temporary stress, anxiety, 
fatigue or anger.

Post traumatic headache is very 
common following brain injury. The 
most common post trauma headache 
resembles migraine and tension type 
headaches. An all-encompassing 
approach to treatment works best.

Described as sharp, non-throbbing pain 
that occurs several times a day, 
attacking in groups, thus defining it as a 
“cluster” headache.

Can cause: Tearing or bloodshot eye, 
and a runny nose on the side of the 
head with pain.

TENSION TYPE

MIGRAINES

CLUSTER

POST TRAUMA

Many times, lifestyle factors can trigger headaches or make headaches worse.

REPORT MODERATE
TO SEVERE PAIN

REPORT IMPAIRED
FUNCTIONS

REQUIRE BED REST
DURING AN ATTACK

INDETERMINATE
Identified as a large group of patients, 
the “indeterminate group,” in which the 
correct management strategy is unclear.

REASONS PATIENTS GET 
NEUROIMAGING

NEUROIMAGING IN THE EVALUATION OF PATIENTS WITH NON-ACUTE HEADACHE

SAFER OPTIONS: PHYSICAL 
EXAM VERSUS IMAGING

PATIENTS EXAMINED

RANGE

Neurological examination is the 
assessment of sensory neuron and 
motor responses, generally reflexes, 
to determine whether the nervous 
system is impaired. Abnormalities 
are more difficult to find.

Neuroimaging examination refers 
to magnetic resonance imaging 
(MRI) and computed tomography 
(CT.) Abnormalities are more easily 
diagnosed.

49% 

34% 

66% 

35.4% 

10.8% 

3.7% 

1.1% 

Direct discussion of the patients concerns and 
the implications of neuroradiological 
investigation may be more likely to reassure 
patients than unnecessary tests.

Try to get sufficient: H2O

Try to avoid excessive:

James Ereiser
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PEDIATRIC CT SCANS FOR MINOR HEAD TRAUMA
EVALUATE THE RISK OF REQUESTING A REASSURANCE CT SCAN FOR YOUR CHILD 

Of course, there’s also risk if your child does not get a head CT scan. Although the 
PECARN, CHALICE, and CATCH methods are extremely effective at ruling out those 
that do not have a clinically important traumatic brain injury, they are not always 
100% accurate. There are always exceptions to the rule, and by choosing to not get a 
head CT scan, there is a risk that a child may have a more serious internal head injury 
that physicians are unable to predict using the test methods. Even those who were 

The biggest risk with getting unnecessary head CT scans is exposure to radiation. Since radiation 
levels are often not adjusted for children, one adult CT scan can equal up to three times the 
radiation exposure for children, and exposure to radiation has been linked to cancer. The graph 
below compares average radiation levels of different medical imaging tests against the radiation 
per hour at the Fukushima nuclear site in Japan.

Source: Radiology.org

Computed tomography (CT) scans are a diagnostic imaging system that 
allows physicians to take images of organs inside the body, similar to 
how an x-ray shows physicians our bone structure. They are a valuable 
tool in diagnosing illness and injury in both children and adults; 
however, the use of CT scans to investigate head injury has increased 
over the last few years due to people requesting scans after their 
children have experienced a minor head trauma for reassurance rather 

The accuracy of the above tests are extreme: the sensitivity of the tests (meaning, 
the ability for the tests to successfully determine which patients are high or low risk) 
is displayed in the graphs to the right. PECARN was able to catch 100% of patients 
seen, CATCH 91%, and CHALICE 84%. These results prove the accuracy of the tests at 
diagnosing people with clinically important traumatic brain injuries. 

Alternatively, specificity is the test’s ability to determine who is is not at risk. PECARN 
was able to decide on 62% of patients, CATCH 44%, and CHALICE with 85%. This 
comparison shows that each test has its specialization for figuring out who is at risk 
when it comes to minor head trauma.

CT SCANS IN PEDIATRIC MEDICINE

WHEN IS A CT SCAN NEEDED?

TEST ACCURACY WHAT’S THE RISK IF MY CHILD DOES NOT GET SCANNED?

WHAT‘S THE RISK IF MY CHILD DOES GET SCANNED? 
AFTER ONLY ONE CT HEAD SCAN, THE 
MORTALITY OF TEN YEAR OLDS INCREASES TO

HIGH RISK

MEDIUM RISK

LOW RISK

PECARN CHALICE CATCH

loss of
consciousness

any longer than 5 minutes --

vomiting any 3 or more episodes --

headache severe -- worsening over time

severe contraction of 
injury (ie. motor vehicle 

collision)
any any any

abnormal mental state
(child is acting
differently than

normal)

any drowsy irritable

skull fracture basilar
penetrating, depressed, or 

basilar
open, depressed, or basilar

GCS score less than 15 less than 14
less than 15 within 2 
hours after the injury

occurred

scalp hematoma
(swelling of clotted blood 

within tissues)
--

greater than 5 cm in width 
(includes bruises and 

lacerations)
large and/or boggy

In order for a patient to qualify for this table, the child must have a minor head injury. From there, only one of the 
requirements on the table need to be met for a head CT scan to be ordered.

100%

PECARN CATCH CHALICE

91% 84%
diagnosed as being low risk could need to have any of the neurological intervention 
procedures listed to the right, which, if left untreated, could lead to death within 7 
days. A head CT scan would be able to discern whether these internal head injuries 
are present, even in children who are considered low risk.

than need, especially in terms of pediatric scans. This is unnecessarily 
exposing children to radiation, which could cause harm in the future.
The table below outlines the different types of evaluation of head 
trauma, PECARN, CHALICE, and CATCH. By using these evaluation 
systems, physicians can determine whether or not a child is at risk for a 
serious head injury over a concussion prior to ordering a CT scan.  

CT scans for 
head trauma

2 mSv

dentistry x-ray
0.005 mSv

chest x-ray
0.02 mSv

mammogram
0.4 mSvspine x-ray

1.5 mSv

CT scan for
lung cancer 

screening
1.5 mSv

radiation per 
hour at
Fukushima 
nuclear site

1.02 mSv

If at least one of the high risk factors 
(headache, skull fracture, abnormal mental 
state, or low GCS score) are met in any 
test after recent head trauma, the patient 
is considered at high risk for having a 
clinically important traumatic brain injury 
(ciTBI). This means they are likely in need of 
neurological intervention, which includes 
getting a head CT scan, being admitted to 
the hospital, and, potentially, undergoing 
surgical procedures to address the injury.

If at least one of the medium risk factors 
(loss of consciousness, vomiting, severe 
contraction of injury, or scalp hematoma) 
are met in any test after recent head trauma, 
the patient is considered at medium risk for 
having a clinically important traumatic brain 
injury (ciTBI). This means they would need to 
have a head CT scan done in order to make 
sure there are no other problems besides 
the minor head trauma. 

If no additional factors are met in any test 
after recent head trauma, the patient is 
considered low risk for having a clinically 
important traumatic brain injury (ciTBI). This 
means that they have only experienced mi-
nor head trauma and are believed to be free 
of other underlying brain or head injuries-- 
thus a head CT scan is not needed.

craniotomy
elevation of skull fracture
intracranial pressure
monitoring
intubation for head injury

adult
radiation
dosage

can
have
up to

the effect 
on
children1 3x 1 in 5000
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CT scan for blood clot in the lung
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Antibiotics for sinusitis
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NOTE: Patients with severe symptoms, or with compromised 
           immune symptoms, should be treated differently with 
           referral to a specialist.

“Treat the Symptoms.”

Patient Quality of Life with Sinusitis
Right Diagnosis, Wrong Treatment:

”
NOTE: All studies referenced here spoke to the ever growing issue of  
           antibiotic resistance, due to severe over-prescription of
           antibiotics when they are unnecessary and irrelevant 
           to the illness at hand, with regard to patients 
           diagnosed with acute sinusitis.

Current 
prescription 
practices 
are based 
on opinion, 
not clinical 
trials.

B

C

A

E

F

D

H

I

G

J

1

2

3

4

5

6

Signs and Symptoms

Regarding prescription for bacterial infection, research suggests a conservative approach of treating the symptoms 
to improve the patientsʼ quality of life while in conjunction with watchful waiting for worsening of symptoms. 
It is common practice to make recommendation to all patients that they return if symptoms worsen 
or continue for an extended period. However, there is no difference between treatment 
groups at 15 days after treatment began, after criteria screening for severity
and duration.

Educating the patient not only on the course of the illness,
and how to treat the symptoms for better quality
of life through its duration, but on
hand washing as a way
of prevention.

Major:
1. Purulent-discoloured nasal drainage (discoloured pus)
2. Facial congestion
3. Nasal blockage
4. Facial pain
5. Hyposmia / anosmia (muted or lost sense of smell)
6. Postnasal drip (excess mucus in the throat or nose)

Headache
Dental pain 
Cough
Fever
Fatigue

 
Dark circles beneath eyes
Halitosis (bad breath)
Coloured nasal discharge (mucus)  
Ear pain / pressure
Facial tenderness

Minor: 
A. 
B. 
C. 
D. 
E. 

F. 
G. 
H. 
I. 
J. 

Appropriate Treatment
Pain:

Tenderness: 

Congestion:

Discharge:

Recommended pain medication and analgesics 
(anti-inflammatory).
Recommended pain medication and analgesics 
(anti-inflammatory).
Recommended topical decongestants or decongestants;
corticosteroids and saline irrigation.
Recommended topical decongestants or decongestants;
corticosteroids and saline irrigation.

Cough:

Fever:

Fatigue:

Dark circles:

Recommended continued hydration, and decongestants.

Recommended continued hydration, and analgesics 
(anti-inflammatory).
Recommended continued hydration, and rest.

Recommended continued hydration, 
and rest.

S I N U S I T I S :   
[sahy-nuh-sahy-tis]

Sinusitis is the inflammation of the sinus. Also considered 
        as rhinosinusitis, as often there is simultaneous 

inflammation of the nasal cavities and 
sinuses, associated with rinitis.

Acute sinusitis is when the illness 
lasts less than 30 days.

Difference in 
Minimum 

Improvement

7%

10%

Difference in
Maximum 

Improvement

Difference in
Adverse 

Side Effects

80%

Consistently, patients 
in clinical trials were 
reported on adverse 
side effect during the 
course of treatment.

Each group reported, 
and there was an 
80% increase among 
antibiotic groups. 
Most patients had 
experienced diarrhea.

Concluding a review 
of 45 trials specific to 
the diagnosis and 
treatment of acute 
sinusitis. 

The maximum patient 
threshold of reported
cure or improvement
in patients from each 
group only produced 
a separation of 10%.

Antibiotic   -   90%
Placebo      -   80%

Concluding a review 
of 45 trials specific to 
the diagnosis and 
treatment of acute 
sinusitis: 

The minimum patient 
threshold of reported
cure or improvement
in patients from each 
group only produced 
a separation of 7%.

Antibiotic   -   71%
Placebo      -   64%
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Total Amount 
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Group

Placebo 
Group

Amount of 
Trials Reviewed

STUDY Days After Starting Treatment

The difference between groups was small, 
ranging from 7% to 14% higher rate of 
improvement with antibiotics, in patients 
with acute sinusitis. 

Patients with symptoms for 7 days or 
longer were no more likely to respond to 
antibiotics than those with symptoms 
fewer than 7 days. Even in cases where 
bacterial infection was confirmed by a  
puncture examination, antibiotics are no 
better than placebo.

Recurrence, as well as if the symptoms 
became more complicated, did not differ 
between the two groups. 

Research has shown that no combination 
of symptoms can predict whether or not 
a patient will likely experience prolonged 
illness or if a patient may benefit from 
antibiotic treatment.

Cure or improvement rates are similar between the antibiotics and placebo groups for acute sinusitis.
Antibiotics primarily add adverse symptoms to an already ill patient. It is not worth the side effects.   

Placebo vs. AntibioticsApproximately 20 million visits to the doctor
occur annually due to sinusitis. 
 
Of the studies conducted on practice and 
procedure for sinusitis, astoundingly 80% 
of these patient visits had been written a 
prescription for antibiotics. Yet, it is found 
only 0.05%-2% of these patients actually 
have a bacterial infection.

These prescriptions account for 15%-21% 
of the annual prescriptions written.

Though patients already have symptoms
of discomfort causing them to seek medical 
intervention, 80% of patients who receive 
an antibiotic prescription  turn  out  worse 
because they develop adverse side effects, 
most frequently diarrhea. 
   
This goes against the need for patients to
keep hydrated during their illness, worsening 
their discomfort. Only 1 in 15 patients who 
were prescribed antibiotics experienced any 
positive result.

Current Prescription Practices

Antibiotic
Prescription
Recipient

Patient
Visit

Benefited
From
Prescription

Adverse
Side Effect

Bacterial
Infection

=500,000
Patients=
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