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Each year, Canadian emergency departments treat 1.3
million patients who have suffered blunt trauma
from falls or motor vehicle collisions and who are at

risk for injury of the cervical spine.1 Most of these cases
involve adults who are alert and in stable condition, and less
than 1% involve fracture of the cervical spine.2 Most trauma
patients who have been transported in ambulances are pro-
tected by a backboard, collar and neck supports. Nurses are
responsible for initial triage in the emergency department
and usually send such patients to high-acuity resuscitation
rooms, where they may remain fully immobilized for hours
until assessment by a physician and radiography are com-
plete. This prolonged immobilization is often unnecessary
and adds considerably to patient discomfort. The delay also
adds to the burden of overcrowded Canadian emergency
departments in an era when they are under unprecedented
pressures.3–5 These patients occupy valuable space in re -
suscitation rooms, and repeated efforts to obtain satisfactory
radiographs or computed tomography scans of the cervical
spine use valuable time on the part of physicians, nurses and
technicians.

A clinical decision rule is defined as a decision-making
tool incorporating three or more variables from the patient’s
history, a physical examination or simple tests. Such rules are
derived from original research and help clinicians with diag-
nostic or therapeutic decisions at the bedside. We previously
developed a clinical decision rule for evaluation of the cervi-
cal spine.6,7 The Canadian C-Spine Rule comprises simple
clinical variables (Figure 1) and was designed to allow clin -
icians to “clear” immobilization of the cervical spine (i.e.,
remove neck collar and other devices) without radiography
and to decrease immobilization times.8 We also validated the
ac curacy of the rule when used by physicians.9 We recently
completed an implementation trial at 12 Canadian hospitals to
evaluate the impact on patient care and outcomes of the Can -
adian C-Spine Rule when used by physicians.10
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Objectives: The Canadian C-Spine Rule for imaging of the
cervical spine was developed for use by physicians. We
believe that nurses in the emergency department could use
this rule to clinically clear the cervical spine. We prospect -
ively evaluated the accuracy, reliability and acceptability of
the Canadian C-Spine Rule when used by nurses. 

Methods: We conducted this three-year prospective cohort
study in six Canadian emergency departments. The study
involved adult trauma patients who were alert and whose
condition was stable. We provided two hours of training
to 191 triage nurses. The nurses then assessed patients
using the Canadian C-Spine Rule, including determination
of neck tenderness and range of motion, reapplied im -
mobilization and completed a data form.

Results: Of the 3633 study patients, 42 (1.2%) had clinically
important injuries of the cervical spine. The kappa value for
interobserver assessments of 498 patients with the Canadian
C-Spine Rule was 0.78. We calculated sensitivity of 100.0%
(95% confidence interval [CI] 91.0%–100.0%) and specificity
of 43.4% (95% CI 42.0%–45.0%) for the Canadian C-Spine
Rule as interpreted by the investigators. The nurses classi-
fied patients with a sensitivity of 90.2% (95% CI 76.0%–
95.0%) and a specificity of 43.9% (95% CI 42.0%–46.0%).
Early in the study, nurses failed to identify four cases of
injury, despite the presence of clear high-risk factors. None
of these patients suffered sequelae, and after retraining
there were no further missed cases. We estimated that for
40.7% of patients, the cervical spine could be cleared clinic -
ally by nurses. Nurses reported discomfort in applying the
Canadian C-Spine Rule in only 4.8% of cases.

Conclusion: Use of the Canadian C-Spine Rule by nurses
was accurate, reliable and clinically acceptable. Wide-
spread implementation by nurses throughout Canada and
elsewhere would diminish patient discomfort and improve
patient flow in overcrowded emergency departments.
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Nurses in the emergency department usually do not evalu-
ate the cervical spine of trauma patients, and they routinely
send all immobilized patients to the emergency department’s
resuscitation room. We believe that nurses could safely evalu-
ate alert patients who have arrived by ambulance and whose
condition is stable and could “clear” immobilization of the cer-
vical spine of low-risk patients upon
arrival at the triage station.11 Patients
could then be much more rapidly, com-
fortably and efficiently managed in
other areas of the emergency depart-
ment. An expanded decision-making
role for nurses has the potential to
improve the efficiency of trauma care in
all Canad ian hospitals. Very little
research has been done to determine the
ability of nurses to clear immobilization
of the cervical spine.12–15 Our objective
in this study was to prospectively evalu-
ate the accuracy, reliability and accept-
ability of the Canadian C-Spine Rule
when used by nurses to assess patients’
need for immobilization.

Methods

Study design and setting
We conducted this prospective cohort
study in the emergency departments of
two large teaching hospitals and four
smaller community hospitals with a
combined annual volume of about
210 000 visits to the emergency depart-
ment. The teaching hospitals were
located in Ottawa, Ontario (population
900 000), and each of the two emer-
gency departments had an annual cen-
sus of 60 000 patients and was staffed
by full-time certified emergency phys -
icians and emergency medicine resi-
dents. The community hospitals were
located in small towns (population
6000 to 8000) near Ottawa, and each of
the emergency departments had an
annual census of 15 000 to 25 000
patients and was staffed by full-time
and part-time emergency physicians. 

Patient population
We enrolled consecutive alert adults
who were in stable condition and who
presented with potential cervical spine
injury after acute blunt trauma, includ-
ing patients with posterior neck pain
and those presenting by ambulance
with immobilization of the cervical
spine. The patients had to be alert and
cooperative, with a Glasgow Coma

Scale16 score of 15; their condition had to be stable, with nor-
mal vital signs as defined by the Revised Trauma Score;17 and
the injury had to have occurred within the previous 48 hours.
We excluded patients under the age of 16 years; those with
penetrating trauma, acute paralysis or known vertebral dis-
ease (i.e., ankylosing spondylitis, rheumatoid arthritis, spinal
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Any high-risk factor mandating 
immobilization? 
• Age ≥ 65 years 
OR 
• Dangerous mechanism* 

OR 
• Numbness or tingling in 

extremities 

No 

Any low-risk factor allowing safe 
assessment of range of motion? 
• Simple rear-end motor vehicle 

collision† 
OR 
• Sitting position in emergency 

department 
OR 
• Ambulatory at any time 

OR 
• Delayed onset of neck pain‡ 

OR 
• Absence of midline tenderness of 

cervical spine 

No 

Yes 

Unable 

Immobilization of 
cervical spine 

Patient voluntarily able to actively 
rotate neck 45° to left and right, 
regardless of pain? 

Able 

Yes 

No immobilization of cervical spine 

Figure 1: The Canadian C-Spine Rule to rule out cervical spine injury, adapted for use by
nurses. The rule is intended for patients who have experienced trauma, who are alert
(score on Glasgow Coma Scale = 15) and whose condition is stable. *The following
mechanisms of injury were defined as dangerous: fall from elevation of more than 3 ft
(91 cm) or five stairs, axial load to the head (e.g., diving injury), motor vehicle collision
at high speed (> 100 km/h), motor vehicle collision involving a rollover or ejection,
injury involving a motorized recreational vehicle, bicycle-related injury (rider struck or
collision). †Simple rear-end motor vehicle collisions exclude incidents in which the
patient was pushed into oncoming traffic or was hit by a bus, large truck or vehicle
travelling at high speed, as well as rollovers; all such incidents would be considered
high risk. ‡Neck pain with delayed onset is any pain that did not occur immediately fol-
lowing the precipitating incident. Adapted, with permission, from Stiell IG, Wells GA,
Vandemheen K, et al. The Canadian Cervical Spine Radiography Rule for alert and sta-
ble trauma patients. JAMA 2001;286:1841-8.8 Copyright © 2001 American Medical Asso-
ciation. All rights reserved.
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stenosis or previous cervical spine surgery); and those who
were returning for reassessment of a previously treated injury
or who had been referred from another hospital. The research
ethics board of each hospital approved the study without the
need for informed patient consent at the time of the visit to
the emergency department.

Study nurses and training
Typically 30%–50% of the more experienced nurses in the
study emergency departments undergo additional training to
perform the triage role. For these nurses, we developed
unique training tools for the Canadian C-Spine Rule, includ-
ing a computer-based one-hour auto-tutorial CD and a one-
hour practical session. The self-teaching CD included Power-
Point slides on evidence for and application of the rule, video
demonstrations of techniques, questions and answers, and
case studies. During each practical session, a nurse educator
met with small groups of nurses to review the rule, demon-
strate techniques, answer questions and provide three patient
scenarios for hands-on training to each nurse. The nurse edu-
cator used a performance checklist to evaluate each nurse dur-
ing the patient scenarios and to ensure the nurse’s competence
in applying the rule. In addition, each nurse had to complete
and pass a written test to be certified in cervical spine assess-
ment. We conducted a “train-the-trainer” teaching day to pre-
pare local champion-trainers for each site. Several pages from
the training CD, as well as the checklist, test and certificate,
are presented in Appendix 1, available at www.cmaj.ca/cgi
/content/full/cmaj.091430/DC1.  

The triage nurses assessed all eligible trauma patients who
were alert and in stable condition and who arrived by ambu-
lance, recording their findings on a data form. Although the
nurses temporarily loosened patients’ cervical collars to
assess tenderness and range of motion, if applicable, they did
not remove immobilization or otherwise attempt to clear
immobilization of the cervical spine in this validation study.
Where possible, on a convenience basis, a nurse or physician
colleague was asked to independently assess the same patient
to allow determination of interobserver agreement. These sec-
ondary assessments were performed on a voluntary and non-
systematic basis. We also conducted brief retraining sessions
over the course of the study and circulated regular newsletters
to participating nurses.

Outcome measures and data collection
We screened all potentially eligible patients and kept a log of
those for whom a data form was not completed (i.e., patients
not enrolled). We obtained data for patients’ characteristics
and outcomes, including imaging of the cervical spine, admis-
sion, surgery and adverse outcomes, from the emergency
department chart and electronic hospital records. The primary
outcome was clinically important cervical spine injury,
defined as any fracture, dislocation or ligamentous instability
requiring internal fixation or treatment with a halo, brace or
rigid collar.18 All injuries were considered clinically important
unless imaging demonstrated the following clinically unim-
portant injuries: isolated avulsion fracture of osteophyte, iso-
lated fracture of transverse process not involving a facet joint,

isolated fracture of spinous process not involving lamina or
simple compression fracture involving less than 25% of verte-
bral body height. Radiographs were interpreted by independ -
ent staff radiologists who were given routine clinical informa-
tion on the requisition but were blinded to the contents of the
data collection sheet. A surveillance strategy was imple-
mented to identify missed fractures or serious adverse out-
comes. We monitored each emergency department’s patient
visit logs for 30 days to identify return visits by patients who
did not undergo imaging during their initial visit. This mon -
itoring encompassed the regional neurosurgical centre, which
was one of the study hospitals and which was the spine injury
referral hospital for all of the other study hospitals. 

Statistical analysis
We examined demographic and clinical characteristics using
simple descriptive statistics. We assessed interobserver agree-
ment with the kappa statistic. We determined nurses’ accu-
racy in overall interpretation of the rule (immobilization
required v. no immobilization required) by comparing the
nurse’s response on the data collection form for each patient
with the “gold standard” interpretation of the rule made by
the investigators, based on a review of all clinical notes. The
accuracy of the rule was evaluated with measures of sensitiv-
ity, specificity and potential impact on clinical clearance rates
with 95% confidence intervals (CIs). Finally, we compiled
the responses to a five-point Likert scale question about
nurses’ comfort with use of the rule, in a simple descriptive
format.

Results

From April 2005 to Jan. 31, 2008, a total of 4739 eligible
patients presented to the six participating emergency depart-
ments, and a total of 191 participating triage nurses enrolled
and assessed 3633 (76.7%) of these patients. The participat-
ing nurses had the following characteristics: 152 women
(79.6%), 56 (29.3%) with a baccalaureate degree, mean of 19
years in nursing, mean of 11 years in the emergency depart-
ment and mean of 28 hours worked per week. 

The 3633 patients who were evaluated ranged in age from
16 to 100 years, 2696 (74.2%) arrived by ambulance, and 42
(1.2%) had clinically important injuries of the cervical spine
(Table 1). Enrolment ranged from 222 at one of the com -
munity hospitals to 1237 at one of the teaching hospitals, and
individual nurses assessed between 1 and 166 patients.
Although the two teaching hospitals had more patients than
the community hospitals, they also had four to five times
more nurses participating in the study. The prevalence of cer-
vical spine injury was 1.1% and 1.5% at the two teaching hos-
pitals and ranged from 0.4% to 1.5% at the four community
hospitals. The 1106 eligible patients who were not enrolled
presented at times when the study nurses were not available.
These non-enrolled patients had similar characteristics to
those who were enrolled: mean age 41 years, 774 (70.0%)
arrived by ambulance, and 8 (0.7%) had clinically important
injuries.

The most common positive finding among the criteria of
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the Canadian C-Spine Rule was adequate ability to rotate the
neck (1531 patients [42.1%]) (Table 2). Overall, only 1909
(52.5%) of the patients were deemed to require ongoing
immobilization.  

We assessed interobserver agreement for a convenience
sample of 498 patients who were examined by a triage nurse
and then by a physician (334 [67.1%] of cases) or a second
triage nurse (164 [32.9%]). Interobserver assessments for
overall interpretation of the Canadian C-Spine Rule for need
for immobilization showed simple agreement of 90.5% and
kappa of 0.78 (95% CI 0.72–0.84) (Table 3). In addition,
agreement for the nine individual components of the rule was
also very good, the kappa values ranging from 0.56 to 0.96.

With regard to accuracy of assessment, nurses did not
evaluate range of motion, as required by the algorithm, for
181 (5.0%) of the patients, and the investigators later classi-
fied these cases as “indeterminate” for the rule. Excluding
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Table 2: Findings relevant to the Canadian C-Spine Rule for 
the 3633 study patients 

Finding No. (%) of patients 

From history    

Dangerous mechanism 1125 (31.0) 

Paresthesias in extremities 327 (9.0) 

Simple rear-end motor vehicle 
collision 

542 (14.9) 

Ambulatory at any time 1320 (36.3) 

Immediate onset of neck pain 1486 (40.9) 

From physical examination    

Sitting position in emergency 
department 

558 (15.4) 

Midline tenderness of the cervical 
spine 

1294 (35.6) 

Able to rotate neck 1531 (42.1) 

Immobilization required 1909 (52.5) 

Table 3: Interobserver agreement for the clinical criteria in 
the Canadian C-Spine Rule (n = 498)   

Criterion Kappa value (95% CI) 

Any high-risk factor 0.80 (0.75–0.86) 

Age ≥ 65 yr 0.96 (0.92–1.00) 

Dangerous mechanism 0.80 (0.74–0.86) 

Paresthesias 0.70 (0.59–0.81) 

Any low-risk factor 0.64 (0.44–0.85) 

Rear-end motor vehicle collision 0.74 (0.65–0.84) 

Upright position  0.75 (0.66–0.85) 

Ambulatory  0.65 (0.54–0.75) 

Delayed onset of neck pain 0.60 (0.49–0.71) 

Midline tenderness 0.56 (0.45–0.66) 

Able to rotate neck 0.72 (0.53–0.92) 

Decision to immobilize    

Overall 0.78 (0.72–0.84) 

Nurse–nurse comparisons 0.80 (0.71–0.90) 

Nurse–physician comparisons 0.75 (0.67–0.84) 

Note: CI = confidence interval. 

Table 1: Characteristics of 3633 patients with trauma who 
were assessed for potential injury to the cervical spine  

Characteristic 
No. (%) of 
patients* 

Age, yr   

Mean (SD) 41 (18) 

Range 16–100 

Sex, female 1946 (53.6) 

Hospital  

Ottawa Hospital — Civic Campus 1281 (35.3) 

Ottawa Hospital — General Campus 1237 (34.0) 

Perth Memorial Hospital   346   (9.5) 

Smith Falls Memorial Hospital   246   (6.8) 

Winchester District Memorial Hospital   222   (6.1) 

Hawkesbury District and General 
Hospital 

  301   (8.3) 

Mechanism of injury   

Motor vehicle collision 2288 (63.0) 

Pedestrian struck     98   (2.7) 

Bicycle collision   133   (3.7) 

Fall   679 (18.7) 

Assault     58   (1.6) 

Axial load (e.g., diving, fall, sports)     60   (1.7) 

Hit head on an object   170   (4.7) 

Other     60   (1.7) 

Time from injury to arrival, h, median (IQR) 1.2 (0.9–1.6) 

Arrived by ambulance 2696 (74.2) 

Radiography of cervical spine performed 1714 (47.2) 

Type of injury of cervical spine  

Clinically important†     42   (1.2) 

Fracture     41 (97.6) 

Dislocation       1   (2.4) 

Ligamentous instability       1   (2.4) 

Clinically unimportant        6   (0.2) 

Neurologic deficit developed     10   (0.3) 

Stabilizing treatments     38   (1.0) 

Internal fixation       8   (0.2) 

Halo       6   (0.2) 

Brace       5   (0.1) 

Rigid collar     19   (0.5) 

Time from arrival to disposition, h, 
median (IQR) 

4.5 (2.7–7.1) 

Admission to hospital   292   (8.0) 

Note: IQR = interquartile range, SD = standard deviation. 
*Unless otherwise indicated. 
†Percentages for individual types of clinically important injury to the cervical 
spine are based on the number of patients with such an injury (n = 42). 
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these indeterminate cases, we calculated sensitivity of 100%
(95% CI 91.0%–100.0%) and specificity of 43.4% (95% CI
42.0%–45.0%) for the Canadian C-Spine Rule as interpreted
by the investigators (Table 4). The nurses’ classification of
patients according to the Canadian C-Spine Rule had a sensi-
tivity of 90.2% (95% CI 76.0%–95.0%) and a specificity of
43.9% (95% CI 42.0%–46.0%) (Table 5). The overall accu-
racy of the nurses’ interpretation relative to that of the investi-
gators was 92.5%. In the first few months of the study, nurses
at the teaching hospitals failed to identify four of the clin -
ically important injury cases (Box 1), despite the presence of
factors identified in the Canadian C-Spine Rule as represent-
ing high risk (age 65 years, presence of paresthesias or dan-
gerous mechanism). None of these patients experienced an
adverse outcome, and we intensified our continuing education
efforts with lunch-and-learn sessions and regular newsletters.
Of all 3633 patients in the study, including the indeterminate
cases, the result of the Canadian C-Spine Rule was negative
for 1480 (40.7%), meaning that immobilization of the cervi-
cal spine could have been cleared for these patients if the rule
was being applied and was interpreted accurately. The pro-
portion of patients classified as not requiring immobilization
varied, by hospital, from 54 (17.9%) of 301 to 110 (44.7%) of
246, with community hospitals having both the lowest and the
highest rates.

Using a five-point Likert scale, nurses reported their level

of comfort in applying the Canadian C-Spine Rule for 3199
of the cases: the nurses were very comfortable in applying the
rule in 1681 cases (52.5%), comfortable in 1196 cases
(37.4%), neutral in 168 cases (5.3%), uncomfortable in 122
cases (3.8%) and very uncomfortable in 32 cases (1.0%). The
responses were similar among all six hospitals.

Discussion

This large-scale, multicentre study has demonstrated the reli -
ability, accuracy, acceptability and potential impact of having
triage nurses in the emergency department apply the Can -
adian C-Spine Rule to clinically clear the cervical spine for
alert trauma patients in stable condition. The interobserver
agreement between nurses and other nurses or physicians in
terms of evaluating the overall rule, as well as the compon -
ents of the rule, was excellent. Although nurses failed to iden-
tify four cases of injury early in the study, enhanced training
and reminders led to very good accuracy of rule interpretation
for the rest of the study. Our findings suggest that about 40%
of trauma patients whose condition is stable could have

Table 4: Performance of the Canadian C-Spine Rule for 42 
“clinically important” injury cases among 3633 patients, as 
judged by the Investigators  

Result with rule 
Cervical 

spine injury 
No cervical 
spine injury 

Positive 41 1931 

Negative   0 1480 

Indeterminate*   1   180 

Sensitivity, % (95% CI) 100.0 (91.0–100.0) 

Specificity, % (95% CI)  43.4 (42.0–45.0) 

Negative predictive value, % 100 

Note: CI = confidence interval. 
*Data for rule were incomplete. 

Table 5: Performance of nurses’ interpretation of the 
Canadian C-Spine Rule for 42 “clinically important” injury 
cases among 3633 patients   

Nurses’ result with rule 
Cervical 

spine injury  
No cervical 
spine injury 

Positive  37 1958 

Negative   4 1535 

Indeterminate*   1     98 

Sensitivity, % (95% CI) 90.2 (76.0–95.0) 

Specificity, % (95% CI)  43.9 (42.0–46.0) 

Negative predictive value, % 99.7 

Note: CI = confidence interval. 
*Data for rule were incomplete.  

Box 1: Clinically important cases of injury to the
cervical spine not identified by nurses

Case 1

• Ambulatory 25-year-old patient who had been in a
motor vehicle collision

• High-risk criterion overlooked by nurse: paresthesia

• Fracture of superior facet of seventh cervical vertebra
involving lateral mass

• Rigid collar was applied, and patient was released

Case 2

• Ambulatory 65-year-old patient who fell down stairs
onto head and who walked into the emergency
department

• High-risk criteria overlooked by nurse: age 65 years,
dangerous mechanism

• Teardrop fracture of seventh cervical vertebra with
minimal wedging

• Hard collar was applied, and patient was admitted
overnight

Case 3

• Ambulatory 33-year-old patient who fell down stairs
onto head

• High-risk criterion overlooked by nurse: dangerous
mechanism

• Traumatic subluxation of third and fourth cervical
vertebrae

• Internal fixation was applied

Case 4

• Ambulatory 17-year-old patient who was ejected from
car in a motor vehicle collision

• High-risk criterion overlooked by nurse: dangerous
mechanism

• Traumatic subluxation of fifth and sixth cervical
vertebrae 

• Patient was admitted two days later, and a halo was
applied
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immobilization of the cervical spine removed by triage
nurses. Finally, the nurses indicated a generally high degree
of comfort in applying the Canadian C-Spine Rule for indi-
vidual patients. The large numbers of patients and nurses in
this study, as well as the mixture of large and small hospital
sites, contribute to the generalizability of these findings.
Implementation programs that are now under way should lead
to widespread clearance of cervical spine immobilization by
emergency department nurses. 

Because of the potential for spinal injury, North American
emergency care workers go to great lengths to protect the cer-
vical spine of trauma patients. Consequently, regardless of
whether neck symptoms are present, most trauma patients
transported to hospital in an ambulance are protected by such
measures as a backboard, collar and sandbags.19,20 Such
patients commonly occupy scarce resuscitation bays in the
emergency department, with full immobilization, for several
hours until radiography or computed tomography of the cervi-
cal spine can be performed and the images interpreted. In
many cases, prolonged immobilization is unnecessary and
adds considerably to patient discomfort. In addition, the delay
compounds the burden on crowded Canadian emergency
departments in an era when they are under unprecedented
pressures.3,5,21 These patients occupy space in the resuscitation
room, which is often viewed as the most valuable space
within the emergency department. As well, repeated attempts
are often needed to obtain satisfactory radiographs of the cer-
vical spine, which consumes valuable time on the part of
physicians, nurses and radiology technicians and distracts
them from other urgent responsibilities.4,22 At the time of writ-
ing, we were aware of no US or Canadian hospital where
triage nurses in the emergency department had the authority
to clinically clear the cervical spine.  

Although the concept of having nurses clear the cervical
spine was first proposed in 1992,11 there has been little research
in this area. More commonly, investigators have studied evalu-
ation by nurses of ankle and knee injuries.23–26 Recent review
articles have strongly supported the concept of nurses in the
emergency department clinically clearing the cervical spine,27–29

but we have been able to identify only four original research
papers assessing the potential for nurses to evaluate the cervical
spine. Hsieh and colleagues12 described a small US cohort
study that evaluated a nonvalidated clearance protocol, similar
to the criteria of the National Emergency X-Radiography Util -
ization Study (also knowns as NEXUS). The authors evaluated
interobserver agreement for 211 patients and concluded that
there was good agreement between nurses and physicians for
these assessments. Miller and associates,13 in a study performed
in the United Kingdom, evaluated 112 emergency nurses and
their interpretation of the Canadian C-Spine Rule in 460
patients. That study also demonstrated good inter observer
agreement between nurses and physicians and found that the
majority of nurses were comfortable in using the rule.13 Kelly
and coworkers,14 in Australia, also reported good interobserver
agreement between nurses and physicians in interpreting the
Canadian C-Spine Rule in 88 patients. In another UK study,
Pitt and colleagues15 had emergency nurses attempt to clear the
cervical spine of trauma patients using the NEXUS criteria. In

that small study of 112 patients, the nurses actually cleared the
cervical spine in 59 cases. To our knowledge, there have been
no reports from North America of nurses attempting to clear
the cervical spine.

We expect that use of the Canadian C-Spine Rule by
nurses will ultimately lead to improved efficiency for Can -
adian emergency hospitals and increased comfort for individ-
ual patients. Injury is an extremely common presentation for
all Canadian emergency departments. This validation study
represents an important step in extending the responsibility of
effective triage of trauma patients to nurses across Canada
and elsewhere. Canadian nurses currently do not evaluate
patients for potential injury of the cervical spine, a task per-
formed exclusively by physicians. We believe that use of the
Canadian C-Spine Rule has the potential to improve the effi-
ciency of patient flow in busy Canadian emergency depart-
ments and to increase the autonomy of the nursing profession
in managing low-risk trauma patients. We expect the results
of this study to be applicable to triage nurses in emergency
departments throughout Canada. We are currently conducting
an implementation study in which triage nurses are clearing
the cervical spine and removing neck collars and other im -
mobilization devices. We expect that this approach will even-
tually be adopted as standard nursing practice in all Canadian
emergency departments.

Limitations
The study had several potential limitations. First, it was a
valid ation study, in which we evaluated the accuracy of
nurses’ interpretation of the Canadian C-Spine Rule but did
not have the nurses actually remove immobilization devices.
Second, the interobserver cohort was assembled on a purely
convenience basis, which might have introduced some selec-
tion bias or inflated the kappa values. Nevertheless, the sam-
ple of 498 cases is far larger than we achieved in previous
derivation and validation studies with physicians.8,9 Third, the
nurses failed to identify four cases of important injury early in
the study, which meant that the overall sensitivity among
nurses was 90.2%. However, in the comparable physician
validation study, physicians missed and sent home 9 of 169
patients with clinically important injury without any patient
harm.9 We believe that interpretation of this rule by nurses is
both reliable and safe but that appropriate emphasis on high-
risk factors is important in teaching and refresher sessions. It
is also important to remember that these patients are at very
low risk, are usually capable of ambulation and will be
assessed by a physician before discharge. Finally, we were
obliged to classify the result of the rule as indeterminate for
5.0% of the patients, because rotation of the neck was not
assessed, even though these patients were found to be at low
risk. We view this as a conservative approach by nurses in
specific cases where they were uncomfortable assessing rota-
tion. Notably, physicians did not evaluate range of motion in
2.6% of cases in the physician validation study.9

Conclusions
We found that use of the Canadian C-Spine Rule by emer-
gency nurses was accurate, reliable and clinically acceptable.
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Widespread implementation by triage nurses would prevent
prolonged and uncomfortable immobilization for many
trauma patients in emergency departments throughout Canada
and elsewhere. This would diminish patient discomfort and
improve patient flow in overcrowded emergency departments.
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