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Background: The use of nurses for telephone-based
triage in out-of-hours services is increasing in several
countries. No investigations have been carried out in
Norway into the quality of decisions made by nurses
regarding our priority degree system. There are three
levels: acute, urgent and non-urgent.
Methods: Nurses working in seven casualty clinics in
out-of-hours districts in Norway (The Watchtowers)
were all invited to participate in a study to assess
priority grade on 20 written medical scenarios
validated by an expert group. 83 nurses (response rate
76%) participated in the study. A one-out-of-five
sample of the nurses assessed the same written cases
after 3 months (n¼18, response rate 90%) as
a testeretest assessment.
Results: Among the acute, urgent and non-urgent
scenarios, 82%, 74% and 81% were correctly classified
according to national guidelines. There were significant
differences in the proportion of correct classifications
among the casualty clinics, but neither employment
percentage nor profession or work experience affected
the triage decision. The mean intraobserver variability
measured by the Cohen kappa was 0.61 (CI 0.52 to
0.70), and there were significant differences in kappa
with employment percentage. Casualty clinics and work
experience did not affect intrarater agreement.
Conclusion: Correct classification of acute and nonurgent cases among nurses was quite high. Work
experience and employment percentage did not affect
triage decision. The intrarater agreement was good and
about the same as in previous studies performed in
other countries. Kappa increased significantly with
increasing employment percentage.
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Nurses’ triage and telephone advice have an
important place in out-of-hours services in
many countries. Nurses receive calls from
patients, their family or others, assess the
priority grade, and decide on different

actions by giving self-care advice or referring
to the appropriate level of care. Several of
these aspects have been reported in the
literature.1e25 Previous studies from other
countries show that nurses can both underestimate and overestimate the grade of
urgency.3 10 16e18 22 23 25 Telephone triage is
considered by many to be the most complex
and vulnerable part of the out-of-hours
services.4 6e10
In Norway, the municipalities are responsible for the emergency primary healthcare
services, and these services include casualty
clinics, primary care doctor on call and local
emergency medical communication centres
(LEMC). LEMCs are usually staffed with
registered nurses, but in some casualty clinics
the triagist may also be an enrolled nurse or
a medical secretary. A registered nurse has at
least a bachelor degree. An enrolled nurse or
a medical secretary has 3 years in upper
secondary school.
LEMCs are usually located in the casualty
clinics, in the same location where the
doctors are situated when they are on-call.
The nurses working in casualty clinics assess
the patient’s condition when patients are
calling and when the patient attends the
clinic. In addition, the nurses are trained to
assist the doctor at the casualty clinic. The
nurses doing the triage on the telephone will
often later meet the patients with whom they
had been talking on the telephone.
The emergency medical communication
centre (EMCC) is a part of the hospital
level and is staffed with registered nurses.
The EMCC handles the 113 calls (similar to
a 999 call) and administers the prehospital
emergency transportations. EMCC also alarm
the LEMC and the doctor on-call when
needed.
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So far, no one in Norway has investigated nurses’
telephone triage or the degree to which their assessments are in compliance with national guidelines.
Written case scenarios have been used in several
studies to evaluate agreement with national guidelines,
and they are regarded as suitable tools in the assessment
of clinical competence.8 11
This project evaluates decisions on degree of priority
made by nurses in out-of-hours services in Norway using
written case scenarios. Answers were compared with
consensus-based national guidelines. The intraobserver
variation for the same written cases was also evaluated in
a subgroup of nurses.
METHODS
The study was performed during 2008 among nurses
working in seven different casualty clinics taking part in
a sentinel network.
The National Centre for Emergency Primary Health
Care has initiated an enterprise called ‘The Watchtowers,’ which is a representative sample of Norwegian
municipalities and out-of-hours districts.12 In the
Watchtowers, the attending nurses record all contacts
during day and night. Among other variables, they also
register the degree of priority for each contact, both
from telephone calls and from patients with direct
attendance. All casualty clinics in the Watchtowers were
invited to the study, and all agreed to participate. Altogether 116 nurses potentially could participate, but some
may not have received the envelope with the study
material. Eighty-eight nurses returned the material, but
five were excluded from the analysis because of missing
information on employment percentage, profession or
number of years working in casualty clinic. Both
permanent and temporary employees participated in the
study. Information about initial training and instructions
at the start of working in the casualty clinic were
obtained from a national register.13
Index
The Norwegian Index for Medical Emergency Assistance
is a decision tool to ensure an appropriate response to
a medical emergency call.14 The Index is available in all
casualty clinics in Norway, but it is not mandatory to use
it. The Index is originally intended to standardise the
medical evaluation performed by nurses in EMCC. Nurses
in LEMC usually know these guidelines, but they do not
use them consistently for every case. This information
became known by the head nurse at each WT before the
study, and also told by the nurses in meetings with the
researcher. Degree of priority has three designations: red
colour is defined as an ‘acute’ response, with the highest
priority; yellow colour is defined as an ‘urgent’ response,
BMJ Qual Saf 2011;20:390e396. doi:10.1136/bmjqs.2010.040824

with a high, but lower, priority; green colour is defined as
a ‘non-urgent’ response, with the lowest priority.14
Written case scenarios
Twenty written case scenarios were prepared by The
National Centre for Emergency Primary Health Care
(see online appendix). The distribution of degree of
priority was four acute cases, eight urgent cases and eight
non-urgent cases. All cases were framed in the same way
regarding the patient’s gender, age, time of day, mode of
contact, problem/symptoms and degree of priority.
An expert group of one emergency doctor, one GP
specialist and two registered nurses, one working in
LEMC and one working in EMCC, evaluated the cases
and compared them with the Index. The expert group
classified each case with a priority grade: acute, urgent or
non-urgent. There was no disagreement in the expert
group about the correct response to each case, but some
minor uncertainties had to be settled before the written
cases were finally ready to be used.
The cases were printed in a booklet where each nurse
also had to fill in profession, number of years working in
the casualty clinic and employment percentage. To
ensure confidentiality, each nurse entered their own
code in each booklet before returning it to the Centre.
Each booklet was marked in advance with a code to
identify the casualty clinic.
Implementation
The leader at each casualty clinic informed the nurses
about the study during staff meetings and gave each
nurse an envelope containing the booklet with the
written case scenarios, information about the study and
a return envelope. All nurses were supposed to read and
assess the cases and mark each case with the appropriate
degree of priority in terms of a red, yellow or green
response. The nurses were not allowed to sit together or
to use the Index when assessing the cases. The answers
were returned to the Centre individually.
Testeretest procedure
A sample of 20 nurses (about every fifth from the list of
nurses) were to receive the same booklet after 3 months.
The sequence of the cases was changed to avoid recall
from the previous phase. The material was again
distributed by the leader of the clinic. To identify the
selected nurses, each envelope had the individual’s code
written outside. As an extra check of identification, the
person had to fill in work-related information again
(profession, employment percentage and number of
years in clinic).
Statistics
SPSS version 15.0 was used to analyse data. c2 tests were
used, and the level of statistical significance was defined
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as p<0.05. Intraobserver variability was analysed in the
sample of 18 nurses using the Cohen kappa, and agreement based on the value of k was categorised as described
by Altman.15 The precision of k was reported as either
mean and 95% CI or median and range, and differences
in k between groups were analysed by the KruskaleWallis
test. Over- and underestimation are weighted equally by
the standard software used, as it turned out that all
discrepancies were of a magnitude of 1.

12% of all assessments were undertriaged, and 18% were
overtriaged according to Index. Among the acute cases,
82% were correctly classified, 74% of the urgent cases
were correctly classified, and 17% and 9% of the latter
were overtriaged and undertriaged respectively
according to Index. Of the non-urgent cases, 81% were
correctly classified. One of the four acute scenarios was
a patient with chest pain (case 7), and only one out of 83
nurses had undertriaged the priority grade. Table 1
shows the assessment of priority grade according to
Index.
In table 2, the nurses are grouped according to the
percentage of correct answers (<71%, 71e80%, >80%)
and their performance is shown according to Watchtower, profession, work experience in casualty clinic and
employment percentage. There were no statistically
significant differences among the Watchtowers or
profession. Overall, there were no significant differences
between experienced or less experienced nurses in
assessing the written cases, but when analysing the individual written cases, we found significant differences in
three of the 20 cases (case 1, case 16 and case 17). There
were no systematic differences between the experienced
or the less experienced group.
Only 5% of the nurses had a full-time job, and there
were no significant differences between employment
percentages with respect to correct classification (table 2).

RESULTS
Of the 116 potential participants, 88 returned the
booklets, and the data from 83 could be analysed. The
response rate thus was at least 76%. Of the 83 participants, 90% were registered nurses with or without
further education, and 10% were enrolled nurses, paramedics and bioengineers. The mean duration of
employment in the casualty clinic was 6.3 (median
4) years, and the mean employment percentage was 49%
(median 56%). The nurses had a mean of 40 h of initial
training and instruction by the start of working in the
casualty clinic and LEMC, ranging from 30 to 64 h.
Assessment of case scenarios according to index
The mean of total correct responses among the nurses
was 78% (SD 11.5), ranging from 45% to 95%. In total,

Table 1 Classification of priority grade according to index
Acute

Acute
Case 1 (n¼83)
Case 7 (n¼83)
Case 16 (n¼82)
Case 18 (n¼82)
Urgent
Case 3 (n¼82)
Case 4 (n¼83)
Case 5 (n¼82)
Case 9 (n¼83)
Case 12 (n¼83)
Case 14 (n¼82)
Case 19 (n¼81)
Case 20 (n¼81)
Non-urgent
Case 2 (n¼83)
Case 6 (n¼82)
Case 8 (n¼83)
Case 10 (n¼83)
Case 11 (n¼83)
Case 13 (n¼82)
Case 15 (n¼82)
Case 17 (n¼82)

Urgent

Non-urgent
n

%

Total
%

n

%

n

%

53
82
66
67

64
99
81
82

29
1
16
15

35
1
20
18

1
0
0
0

1
0
0
0

100
100
100
100

19
8
28
10
6
26
11
6

23
9
34
12
7
32
14
7

53
56
53
66
65
54
65
70

65
68
65
80
78
66
80
86

10
19
1
7
12
2
5
5

12
23
1
8
14
2
6
6

100
100
100
100
100
100
100
100

1
0
0
0
0
2
0
4

1
0
0
0
0
2
0
5

3
1
32
4
1
37
21
22

4
1
39
5
1
45
26
27

79
81
51
79
82
43
61
56

95
99
61
95
99
52
74
68

100
100
100
100
100
100
100
100

Results are shown as numbers and percentages. Bold numbers indicate the percentage of correct classifications.
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Table 2 Correct classifications performed by nurses according to Index in percentage groups by Watchtower, work
experience in casualty clinic, profession and employment
No of responders
<71%
(n[29)

Percentage correctly classified
Watchtower
WT 1
WT 2
WT 3
WT 4
WT 5
WT 6
WT 7
Work experience
<5 years
$5 years
Profession
Registered nurses
Other health professionals
Employment percentage in WT
<21
21e55
56e75
76e100

>80%
(n[30)

71e80%
(n[24)

p Value
0.10

9
7
0
2
1
2
8

2
5
2
6
1
4
4

6
3
7
4
2
3
5

12
17

15
9

16
14

28
1

20
4

26
4

6
7
9
7

10
5
4
5

6
7
8
9

0.30

0.26

0.60

Table 3 shows the percentage of correct classifications
of priority grade by Watchtowers, profession, work
experience and employment percentage. There was
a significant difference in the proportion of correct
classifications in the Watchtowers (p¼0.01), but none of
the other variables showed any significant differences
(0.10<p<0.70). When testing the distribution of correct

classifications according to priority grade, none of the
independent variables in table 3 were significant
(0.89<p<0.99). Differences in assessment between the
casualty clinics were small, but in one single case of
a pregnant woman with headache (case 4), nurses in one
clinic had 100% correct assessment, while another clinic
had only 47%. In the same case, there was a 20%

Table 3 Correct classifications by priority grade according to Index by Watchtower, work experience and employment
percentage (results shown as percentages)
Priority grade

Watchtower
WT 1
WT 2
WT 3
WT 4
WT 5
WT 6
WT 7
Work experience in casualty clinic
<5 years
$5 years
Profession
Registered nurses
Other health professionals
Employment percentage
<21
21e55
56e75
76e100
Total

Total

Acute

Urgent

Non-urgent

75
76
86
80
81
74
82

90
73
86
75
88
77
78

67
70
85
81
73
70
83

74
82
88
81
87
77
82

79
77

82
81

73
72

83
78

77
83

81
86

73
79

80
85

76
80
78
78
78

81
78
84
82
82

69
76
74
75
74

81
84
79
79
81
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overtriage of priority grade in one clinic, while another
clinic had an undertriage of 41% of the same case.
Intraobserver variability
Of the subgroup of 20 nurses, 18 completed the retest of
the case scenarios (response rate 90%). All were registered nurses, except one who was an enrolled nurse. The
mean duration of work experience among the 18 nurses
was 6.7 (median 5) years, while the mean employment
percentage was 56% (median 60%).
The mean k value for all responders was 0.61, or good
(CI 0.52 to 0.70), and the range was 0.32e0.92.15 The
weighted k value was 0.68 (good). There were no
significant differences in k values between the casualty
clinics or work-experience groups, but there was
a significant increase in k value with increased employment percentage (table 4).
Owing to the small numbers, an agreement analysis
within priority grades was not possible.
DISCUSSION
Strengths and limitations of the study
The use of written case scenarios cannot fully substitute
for actual triage practice, but we tried to include all
of the essential information needed to decide upon the
priority
gradedacute,
urgent
or
non-urgent.
The strength of this method consists in the fact that the
nurses assess the cases on the same basis and that
the situation is consistent and unchangeable. When
using simulated patients or real patients, the conditions
can vary because the situation is altered during the call.
Written case scenarios have been used in studies in
other countries for both nurses and paediatricians
working with triage.8 16e21 An important limitation of
using this methodology is that it is not assessed whether
the nurses ask the patients the proper questions needed

Table 4

to clarify the urgency because the important information
is already available. Another limitation is that the interaction skills with the patient are not challenged. When
using for example simulated patients, in practice one
could observe both their communication skills and their
ability to ask the questions needed.3 However, one
cannot avoid differences in the presentations of the
different complaints by standardised simulated patients.
We think both methods (paper cases and simulation
patients) have their strengths and limitations. However,
in this study, we focused on the decision on priority
grade given the information needed.
Correct classification of priority grade
Overall, the percentage of correct classifications in our
study (78%) was higher than in most other studies. One
study from The Netherlands showed correct assessments
in about half of the calls,1 while similar studies in
Sweden and other countries3 16e19 showed correct classifications from 57% to 64%. Studies from The
Netherlands and USA reported about the same level of
correct classification but reported a higher proportion
of undertriage than we found in our study.3 21 22
It must be remarked that the number of priority grades
used in triage varies from one country to another. Having
a higher number of priority grades may lead to a lower
percentage of correct classification. The fact that the
nurses participating in the study both assess telephone calls
and meet the patients face to face at the casualty clinic may
have advantages regarding feedback of their assessment.
The underestimation of priority grades was quite low
in our study. However, every error made in practice
could have consequences for the patient’s safety. It is
therefore important that nurses obtain feedback on
their priority grading to improve the accuracy.
It is commonly assumed that the Index recommends
too high a priority grade in some situations (eg, sending

Cohen kappa values, median and range by Watchtowers, duration of work experience and employment percentage
N

Watchtowers*
WT 2
WT 3
WT 4
WT 5
WT 6
Work experience
#5 years
>5 years
Employment percentage
<34
34e70
>70

Agreement

Median

Range

Moderate
Moderate
Good
Good
Moderate

0.58
0.67
0.77
0.62
0.58

0.32e0.92
0.34e0.77
0.42e0.92
0.47e0.77
0.44e0.77

Good
Good

0.59
0.63

0.44e0.92
0.32e0.92

Moderate
Moderate
Good

0.47
0.58
0.77

0.32e0.77
0.44e0.92
0.67e0.92

p Value
0.92

5
3
3
2
5

0.93
7
11

0.03
4
8
6

*Watchtowers 1 and 7 were not represented in the sample.
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an ambulance when not needed). Therefore, nurses in
Norway often contact the doctor on-call instead of
sending an ambulance if the situation is obviously not
life-threatening, thus avoiding an unnecessarily dramatic
situation for the patient, and still ensuring a good and
safe level of care. This may cause an undertriage
according to the Index in some cases.
We found no evidence indicating that extent of work
experience or nurses employment percentage affected
triage decisions, which is in accordance with other
studies.16 18e21 23e27
Intraobserver variability
There was a strong within-nurse agreement in our study.
We found few studies on telephone triage that presented
intrarater agreement analysed by k. The intraobserver
variability in our study was higher than that found in one
study,21 and lower than in another study28 We had
expected to find a higher level of intrarater agreement
among the most experienced nurses as we found for
employment percentage, but perhaps the amount of
training, in this context, is more important than long
work experience.
It must be remarked that both temporary and
permanent employees were participating in our study.
The temporary employees are working sporadically, and
we showed that in the retest situation, a high employment percentage was associated with a more consistent
classification of the degrees of priority. This may indicate
that the temporary employees have influenced the
results in a negative way.
Based on the findings from this study, it may be
suggested that the LEMCs may benefit on reducing
temporary employees and engage nurses in full-time
jobs. Nurses in the Watchtowers both assess patients by
telephone and actually meet them face to face when they
attend the casualty clinic. This way of organising the
casualty clinic may contribute to an important evaluation
of the nurses’ assessments which is of most importance
regarding feedback and learning. This aspect has been
given little attention in former studies. Such an attempt
may strengthen the quality on decision-making and
contribute to a safer service for the patients in the out-ofhour services in other countries as well as in Norway.
Telephone triage is a complex human interaction
between patient and provider, and further studies are
needed to assess both the quality and consistency of this
activity. Advanced methodology, preferably by using real
situations or experimental designs based on actors or
trained patients, should be developed and validated.

and employment percentage did not affect triage decisions. The intrarater agreement was good and also about
the same as that found in previous studies performed in
other countries. From this sample of Norwegian casualty
clinics, it may be suggested that the quality of decisionmaking is high and that nurse triage competence is safe
for patients.
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