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Abstract

Background: The Netherlands Triage Standard (NTS) is a semi-automatic decision support
tool for telephone triage at out-of-hours services for primary care (OHS-PC). Triage nurses
can overrule this NTS urgency.

The aim of this study is to assess the relation between overruling of the NTS urgency and the
diagnosis of acute coronary syndrome (ACS) in people who contact the OHS-PC for chest
discomfort.

Methods: An observational study was performed in which triage recordings were analysed of
patients with chest discomfort who called the OHS-PC between 2014 and 2016. Information
on call characteristics and urgency allocation were collected from the recordings. The final
diagnosis was retrieved from the patient's own general practitioner’s electronic medical
records, including hospital discharge letters. Sensitivity, specificity, positive and negative
predicted values were calculated against the outcome ACS for the NTS urgency allocations
and the final urgency allocation. The association between eventual urgency and the
diagnosis ACS was calculated with univariable and multivariable logistic regression analyses.

Results: Of 2195 patients, 251 (11.4%) had an ACS. In 10.8% of the calls, the triage nurse
overruled the NTS urgency, mostly to a higher urgency. The NTS high urgency had a
sensitivity of 0.73, specificity of 0.42, positive predictive value of 0.17 and negative predictive
value of 0.92 for the outcome ACS. The final high urgency level had a sensitivity of 0.79,
specificity of 0.39, positive predictive value of 0.14 and negative predictive value of 0.89 for
the outcome ACS. The final high urgency in males was better related to ACS than the NTS
high urgency in males (crude OR 1.67 (95% CI 0.89-3.11), p=0.109) and after adjustment for
age OR 1.92 (95%CI 1.02-3.62), p=0.044). In females the crude OR was 0.90 (95%CI 0.47-
1.73), p=0.744 and the adjusted for age OR 0.81 (95%CI 0.41-1.60), p=0.550, respectively

Conclusion: Triage nurses overruled the NTS generated urgency level in 1:9 cases, most
often upgrading. This resulted in a tendency to better urgency allocations in males and worse
urgency allocation in females if we consider a high urgency as adequate for those who
eventually show to have an ACS.

Introduction

Acute coronary syndrome (ACS) is very
common worldwide, with an estimated
774,000 patients suffering from an ACS in
2020 in the Netherlands. It affects more
males than females (55.7 versus 33.5 per
1000 persons), and the prevalence
increases with age for both sexes.[1] ACS
is a life-threatening cardiac disease
caused by coronary obstruction of blood

flow to the myocardium resulting in
myocardial ischemia followed by
myocardial necrosis in case of myocardial
infarction.[2] Myocardial ischemia causes
chest discomfort, which patients may
describe differently as pain, discomfort,
oppressive feeling, shortness of breath,
but also as sudden extreme fatigue or any
combination of it. Moreover, it may go



along with radiation of the heavy feeling or
pain to the arms, jaw, or between the
shoulder blades. In addition, there may be
sympathetic nervous system related
symptoms, e.g. hausea/vomiting,
transpiration, pale face, (near) fainting.
This ‘complete picture’ is not always the
presentation to be encountered; symptoms
may be more subtle and vague.
Nevertheless, adequate triage of patients
suspected with ACS is critical because
early diagnosis of those with ACS followed
by timely treatment improves the patient’s
prognosis.[3][4][5][6][7]

Around 80% of patients suspected of ACS
seen at the emergency department (ED)
have been referred by general
practitioners (GPs), the other 20% are
seen after direct 112 ambulance calls.[8]
Apart from day-time practice, GPs also
deliver care during out-of-hours in so
called out-of-hours services primary care
(OHS-PC). In that setting, triage nurses
use a semi-automatic decision support tool
called the Netherlands Triage System
(NTS).[9] The NTS automatically can
generate six urgency levels (see table 1).
These urgencies may be overruled by the
triage nurse.

The NTS was developed to increase
safety and efficiency of triage in acute

Table 1: NTS urgency levels

primary care, and for harmonization of the
‘acute care chain’ from patient via GP
and/or ambulance to the ED. This decision
support system consists of key questions
for any of the 56 defined ‘entrance
complaints’. It should facilitate telephone
triage by nurses who are supervised by
GPs.

Underestimation of urgency may result in
late recognition of ACS and thus a poorer
prognosis, while overestimation of urgency
may result in unnecessary ambulance
calls and work overload of emergency
care. But also in unsafety because those
who really need urgent care can
potentially be managed too late.
Depending on the urgency, the condition
of the patient, and the environmental
circumstances, a triage nurse may call an
ambulance, arrange a GP home visit,
invite the patient for consultation at the GP
post or give the patient a self-care
telephone advice (see also table 1).[9]

The aim of this study is to assess the
relation between overruling of the NTS
urgency by the triage nurse and the
diagnosis of ACS in people who call the
OHS-PC for symptoms suggestive of ACS.
These correlations will be assessed
separately in males and females.

NTS urgency level Definition Response time Action
UO- Resuscitation Loss of vital functions Immediately Ambulance
U1- Life threatening Unstable vital functions  Within 15 minutes Ambulance

U2- Emergent Vital functions in danger

Within one hour Appointment at OHS-PC

or GP home visit

U3- Urgent Possible risk of damage

Within three
hours

Appointment at OHS-PC
or GP home visit

U4- Non-urgent Marginal risk of damage

Within 24 hours Appointment at OHS-PC

or telephone advice

U5- Advice No risk of damage

No time related Telephone advice

GP: general practitioner; NTS: Netherlands Triage Standard; OHS-PC: out-of-hours services in primary care.



Methods

The study design of Safety First has been
published elsewhere.[10] In short, Safety
First is an observational study in which
telephone triage conversations was
evaluated of 3,630 adult patients with
chest discomfort (pressure, pain,
shortness of breath, or tightness) who
contacted one of nine OHS-PCs in the
Netherlands between 2014 and 2016. The
calls were selected on the basis of the
International Classification of Primary Care
(ICPC) codes (K01, K02, KO3, K24, K74,
K75, K76, K77, K93, L04, P74, R02, R98)
and keyword such as chest pain, thoracic
pain, heart attack, myocardial infarction
and their abbreviations. The researchers
used electronic health record data of OHS-
PC (call manager) and listened to the
triage recordings to collect information
about the medical history, symptom
presentation, triage information (such as
urgency allocation), caller and call
characteristics. The final diagnoses were
retrieved from the patient's own GP, based
on their electronic medical files including
hospital discharge letters with
cardiologist's diagnoses. In 1435 patients
the GP refused to provide the final
diagnosis, and therefore we restricted our
analyses to 2195 participants.

The Medical ethics committee of the
University Medical Center Utrecht
approved the Safety First study.

Data analysis

Categorical variables are described as
numbers and percentages. Continuous
values are presented as means with
standard deviation (SD). Patients'
characteristics were compared between
those who had overruling of the level of
NTS urgency and patients in whom the
original NTS urgency remained in place.
The frequency and direction of the
overruling was calculated, separately for
men and women. Univariable and
multivariable logistic regression analyses
were used to assess the relation between
overruling and ACS. For multivariable

analysis we corrected for age. The Chi
Square test was used to compare
proportions of categorical variables and
the independent sample t-test for
continuous variables. The odds ratio (OR)
and its 95% confidence intervals (ClIs)
were calculated. We considered urgency
Ul and U2 as a high urgency level and
U3-U5 as low urgency when calculating
the accuracy of the NTS against the
outcome ACS. Sensitivity, specificity,
positive and negative predictive values
were calculated. A p-value <0.05 was
considered statistically significant. All
statistical analyses were performed using
SPSS version 27.0.

Results

Baseline characteristics

Of the 2195 patients, the mean age was
59.1 (SD 19.5) years, 55.4% were
females, and 11.4% had an ACS. In 238
(10.8%) calls, the triage nurse overruled
the NTS urgency. In the ‘overruled group’
compared to the ‘not overruled group’ a
similar number of patients had an ACS
(9.7% vs. 11.7%, p= 0.363). Symptoms
and CVD history were similar in both
groups, with the exception of
hypercholesterolemia which was more
common in ‘overruled patients (14.8% vs.
27.0%, p=0.013). ‘Overruled’ patients had
significantly less high urgencies (U1,
43.4% vs. 29.4%, p<0.001 and U2; 18.4%
vs. 10.1%, p=0.001) than those in whom
the NTS urgency remained in place. Most
often these high urgencies ended in a
telephone advice (U5) (21.8% vs. 6.0%,
p<0.001).

NTS urgency allocation versus the
‘final’ urgency

When the NTS urgency was overruled,
this was in 63.9% upgrading to a higher
urgency, mainly driven by a change of U3
to U2 (see table 4), and in 36.1%
downgrading, mainly driven by a switch
from Ul to U2.



Figure 1: Flowchart study population

Telephone conversations from 9 OHS-PC in the
Netherlands in the periode 2014-2016

ICPC and keyword
selection

Y

[ Random sample ]

/ Reasons for exclusion: \

e Age of patients <18 years

o Patients not living in the area
of the OHS-PC

« Patients enlisted with a GP who
refused to provide information on
the final diagnosis

¢ Recording is not a triage
conversation

e Triage call of poor quality
Y \ /

Triage calls re-listened
n=3630

Follow-up data is not available
n=1435

Y

Included triage calls with follow-up data
n=2195

Table 2: Baseline characteristics of patients suspected of ACS who called the OHS-PC,
divided into those in whom the urgency was overruled by the triage nurse and those in whom

not
All patients ~ Overruled Not overruled  P- value
(%) (%) (%)
(n=2195) (n=238) (n=1957)
Patient characteristics Age in years (SD) 59.1 (19.5) 59.8(19.5) 59.0(19.5) 0.537
(n=2195)
Males (n=980) 980 (44.6) 117 (49.2) 863 (44.1) 0.138

Females (n=1215) 1215 (55.4) 121 (50.8) 1094 (55.9) 0.138



History of cardiovascular
disease

Symptoms

Final diagnosis

Urgency levels NTS

CVD in history (n=1847)

CAD in history (n=1153)
Hypertension (n=894)

Diabetes mellitus
(n=905)
Hypercholesterolemia
(n=825)

Shortness of breath
(n=1699)

Chest pain (n=2118)

SNS-related symptoms*
(n=1737)
ACS (n=2195)

U1 (n=919)
U2 (n=384)

U3 (n=709)
U4 (n=13)

U5 (n=170)

1195 (64.7)

389 (33.7)
323 (36.1)

180 (19.9)
212 (25.7)
1096 (64.5)

1982 (93.6)

1072 (59.1)

251 (11.4)

919 (41.9)
384 (17.5)

709 (32.3)
13 (0.6)

170 (7.7)

133 (63.6)

47 (35.3)
41 (38.7)

15 (13.8)
13 (14.8)
108 (61.4)

213 (91.0)

104 (53.3)

23 (9.7)

70 (29.4)
24 (10.1)

90 (37.8)
2 (0.8)

52 (21.8)

1062 (64.8)

342 (33.5)
282 (35.8)

165 (20.7)
199 (27.0)
988 (64.9)

1769 (93.9)
923 (59.9)

228 (11.7)

849 (43.4)
360 (18.4)

619 (31.6)
11 (0.6)
118 (6.0)

0.733

0.657
0.561

0.087

0.013

0.357

0.091

0.081

0.363

<0.001
0.001

0.054
0.597

<0.001

SD: standard deviation

CVD: cardiovascular disease; CAD: coronary artery disease (history of percutaneous coronary intervention.
coronary artery bypass, angina pectoris); ACS: acute coronary syndrome; NTS: Netherlands Triage system.
*SNS-related symptoms: nausea, vomiting, sweating, pallor, ashen skin)

U: urgency

Table 3: Urgency level NTS versus final urgency level including overruling by the triage
nurse, and the direction of the overruling (n=2195)

Urgency Final Ul Final U2 Final U3

level NTS (%) (%) (%)

Ul (n=919) 849 (92.4)

U2 (n=384) 13 (3.4) 360 (93.8)

U3 (n=709) 24 (3.4) 62 (8.7) 619 (87.3)

U4 (n=13) 0 (0.0) 0 (0.0) 1(7.7)

U5 (n=170) 7 (4.1) 16 (9.4) 12 (77.1)
893 490 653

Final U4

(%)

"

17 (10.3)
28

Final U5
(%)

118 (69.4)
131

Direction of overruled

urgency (%)

Lower: 70 (7.6)
Lower: 11 (2.9)
Higher: 13 (3.4)
Lower: 4 (0.6)
Higher: 86 (12.1)
Lower: 1 (7.7)
Higher: 1 (7.7)

Higher: 52 (30.6)
Lower: 86 (36.1)
Higher: 152 (63.9)

Dark gray: triage nurse overruled urgency to a lower urgency.
Light gray: triage nurse overruled urgency to a higher urgency.



Table 4 shows the urgency levels versus
the final urgency level and the direction of
overruling selectively in patients with a
diagnosis of ACS. 73.9% of the overruled
NTS urgencies were downgrading to a
lower urgency level. In case of upgrading,
the triage nurse maximally used one level.

The tables 5A and 5B show the same
comparison as table 4, but now for males
and females separately. The triage nurse
tends to increase urgency more in females
than males (83.3% in females and 66.7%
in males).

Table 4: Urgency level NTS versus final urgency level of the triage nurse and the direction of
overruling by the triage nurse in patients with ACS (n=251)

Urgency Final U1 Final U2 Final U3

level NTS (%) (%) (%)

Ul (n=150) 146 (97.3)

U2 (n=33) 1(3.0) 30 (90.9)

U3 (n=53) 5(9.4) 6 (11.3) 42 (79.2)

U4 (n=0) 0 (0.0) 0 (0.0) 0 (0.0)

U5 (n=15) 4 (2.7) 1(6.7) 0 (0.0)
156 41 44

Final U4 Direction of the

(%)

Final U5
(%)

overruled urgency (%)

Lower: 4 (2.7)

Lower: 2 (6.1)

Higher: 1 (3.0)

Lower: 0 (0.0)

Higher: 11 (20.7)

0(0.0) Lower: 0 (0.0)
- Higher: 0 (0.0)

0 (0.0) 10 (66.7) Higher: 5 (9.4)

0 10 Lower: 6 (26.1)

Higher: 17 (73.9)

Dark gray: wrongly overruled
Light gray: correctly overruled

Table 5A: Urgency level NTS versus final urgency level and the direction of overruling by the

triage nurse in males with ACS (n=150).

Urgency Final U1 Final U2 Final U3

level NTS (%) (%) (%)

Ul (n=84) 81 (96.4)

U2 (n=26) 1(3.8) 24 (92.3)

U3 (n=32) 3(9.4) 2 (6.3) 27 (84.4)

U4 (n=0) 0 (0.0) 0 (0.0) 0 (0.0)

U5 (n=8) 2 (25.0) 0 (0.0) 0 (0.0)
87 29 28

Final U4 Final U5 Direction of the

(%) (%)

overruled urgency (%)

Lower: 3 (3.6)
Lower: 1 (3.8)
Higher: 1 (3.8)
Lower: 0 (0.0)
Higher: 5 (15.6)
Lower: 0 (0.0)
Higher: 0 (0.0)
Higher: 2 (25.0)
Lower: 4 (33.3)
Higher: 8 (66.7)

0 (0.0)

0 (0.0)

6 (75.0)
0 6

Dark gray: wrongly overruled
Light gray: correctly overruled



Table 5B: Urgency level NTS versus final urgency

level of the triage nurse and the direction

of overruling by the triage nurse in females with ACS (n=101).

Urgency Final U1 Final U2 Final U3

level NTS (%) (%) (%)

U1 (n=66) 65 (98.5)

U2 (n=7) 0 (0.0) 6 (85.7)

U3 (n=21) 2(9.5) 4 (19.0)

U4 (n=0) 0 (0.0) 0 (0.0) 0 (0.0)

U5 (n=7) 2 (28.6) 1(14.3) 0 (0.0)
69 12 16

el

Final U4
(%)

Final U5
(%)

Direction of the

overruled urgency (%)

Lower: 1 (1.5)

Lower: 1 (14.3)
Higher: 1 (0.0)
Lower: 0 (0.0)
Higher: 6 (28.5)
Lower: 0 (0.0)
Higher: 0 (0.0)
Higher: 3 (42.9)
Lower: 2 (16.7)
Higher: 10 (83.3)

0 (0.0)

0 (0.0)
0

4 (57.1)
4

Dark gray: wrongly overruled
Light gray: correctly overruled

Accuracy of the NTS and final urgency
The NTS high urgency level (Ul and U2)
had a sensitivity of 0.73, specificity of 0.42,
a positive predictive value of 0.17 and a
negative predictive value of 0.92 for the
outcome ACS (table 6). For the final high
urgency the sensitivity was 0.79,
specificity 0.39, positive predictive value
0.14 and negative predictive value 0.89.

Table 6: Accuracy outcomes of the high urgencies
the outcome (prevalence ACS 11.4%)

Association between overruling and
ACS

Table 7 shows the association between
those who had an overruled urgency and
ACS, separately for males and females.
There was a significant association in
males; crude OR 1.67 (95% CI 0.89-3.11)
and adjusted for age OR 1.92 (95% ClI
1.02-3.62) times higher risk to have ACS
than males This was for females; crude
OR 0.90 (95%CI 0.47-1.73), and adjusted
for age OR 0.81 (95%CI 0.41-1.60).

of NTS and final urgency against ACS as

Accuracy NTS high urgency Final high urgency
Sensitivity 0.73 0.79
Specificity 0.42 0.39
Positive predictive value 0.14 0.14
Negative predictive value 0.92 0.89




Table 7: Univariable and multivariable analyses of the association between overruling of
NTS and the final diagnosis ACS with the crude, and adjusted odd ratios after correction for

age, separately for males and females.

Gender OR (95% CI) P-value
Male Crude OR (95% ClI) 1.67 (0.89-3.11) 0.109
Adjusted OR (95% ClI) * 1.92 (1.02-3.62) 0.044
Age (year) 1.03 (1.02-1.04) <0.001
Female Crude OR (95% ClI) 0.90 (0.47-1.73) 0.744
Adjusted OR (95% CI) * 0.81 (0.41-1.60) 0.550
Age (year) 1.05 (1.03-1.06) <0.001
All patients Crude OR (95% ClI) 1.23 (0.79-1.94) 0.364
Adjusted OR (95% CI) * 1.28 (0.81-2.03) 0.295
Age (year) 1.04 (1.03-1.04) <0.001
Discussion Comparison with literature

In this study we evaluate overruling of the
NTS urgency by the triage nurse against
the final diagnosis ACS, in patients
suspected of ACS who contacted OHS-
PC. In 10.8% the triage nurse overruled
the NTS urgency level, more often
upgrading than downgrading (63.9% and
36.1%, respectively). Upgrading was
mainly driven by changing the NTS U3
level to U2, and the downgrading as
mainly driven by a switch from the NTS U1l
to U2.

‘Over-ruled’ males had a 1.67 times higher
risk (1.92 times higher after correction for
age) of ACS than males not overruled. In
females this was 0.90 times and 0.81
times, respectively.

Overall, the accuracy of both NTS and
final urgency was moderate. The prior risk
of ACS (prevalence) changed from 11.4%
to a posterior risk of ACS of 14% in those
who got an U1U2, and 8% and 11% in
those who received a low urgency (U3-
UbS), respectively.

If considering the 251 patients with an
ACS, the NTS generated a high urgency
(U1/U2) in 73.0%, while this was 79.0%
with the final high urgency taking
overruling by the triage nurse into account.
This means that in 27% and 21%, the
urgency level was too low in patients with
an ACS; they were not seen within 1 hour
(U1 or U2).

In the domain of patients suspected of
neurological deficit and also within the
Safety First project, the accuracy of NTS
urgency allocation was compared to the
final urgency’ against the outcome
Transient Ischaemic Attack (TIA) or stroke.
In this domain, and in the same OHS-PCs
in the Netherlands, the rate of overruling,
was much higher, namely 42.6%, but
similar to our results, also more upgrading
(67.3%) than downgrading (32.7%).[11] In
our study, in the domain suspected ACS,
the NTS generated already often a high
urgency (Ul or U2 in 59.4%), and this
decreased the room for upgrading.[12][13]
Of course, this is related to the fact that
chest discomfort is well known as an
alarming symptom among both lay people
and triagists as being caused by the
diagnosis ACS which is potentially life-
threatening. Moreover, ‘time is muscle’ is
well recognized and thus the need of timely
diagnosis followed by referral and
(invasive) treatment. In a way, the triage
nurses response on an all-or-nothing basis
which requires immediate action and as a
result, the high urgency level is less likely
to be overruled in the direction of
downgrading such patients.[14][15]



This study showed that the overall accuracy
of the final urgency was not better than of
the NTS, and as such there was no clear
improvement of the urgency allocation by
overruling by the triage nurse. This is in
contrast with the study of Erkelens et al.[11]
Because triage nurses seem to apply
clinical reasoning elements and interpret
vital information and vocal elements in
communication such as shortness of breath
and tone of voice to create a mental image
of the patient's condition, this could help
improve urgency allocation if it aliens with
the NTS.[18][19]

Strengths and limitations

In this study we were able to relisten to the
original conversation between the patient
and the triage nurse without knowledge of
the final diagnosis and therefore without
the risk of recall or hindsight bias. Also, we
used data from nine OHS-PC, making the

study population a representative sample
of patients in Dutch primary care. We
excluded patients in whom the final
diagnosis was unknown because the
patient’s GP did not provide this
information. This created selection, but not
necessarily selection bias because this
unwillingness of GPs seems not to be
related to either urgency allocation or final
outcome. Another limitation is missing
data on some determinants, a common
problem in observational studies.

Conclusion

Triage nurses overruled the NTS
generated urgency level in 1:9 cases,
most often upgrading. This resulted in a
tendency to better urgency allocations in
males and worse urgency allocation in
females if we consider a high urgency as
adequate for those who eventually show to
have an ACS.
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