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Background: Safety and efficiency of emergency care can be optimized with a triage
system which uses urgency to prioritize care. The Dutch Obstetric Telephone Triage
System (DOTTS) was developed to provide a basis for assessing urgency of unplanned
obstetric care requests by telephone. Reliability and validity are important components in
evaluating such (obstetric) triage systems.

Objective: To determine the reliability of Dutch Obstetric Telephone Triage, by calculating
the inter-rater and intra-rater reliability.

Methods: To evaluate the urgency levels of DOTTS by testing inter-rater and intra-rater
reliability, 90 vignettes of possible requests were developed. Nineteen participants, from
hospitals where DOTTS had been implemented, rated in two rounds a set of ten vignettes.
The five urgency levels and five presenting symptoms had an equal spread and had to be
entered in accordance with DOTTS per vignette. Urgency levels were dichotomized into high
urgency and intermediate urgency. Inter-rater reliability was rated as degree of agreement
between two different participants with the same vignette. Intra-rater reliability was rated as
agreement by the same participants at different moments in time. The degree of inter-rater
and intra-rater reliability was tested using weighted Cohen’s Kappa and ICC.

Results: The agreement of urgency level between participants in accordance with predefined
urgency level per vignette was 90.5% (95% CI 87.5-93.6) [335 of 370]. Agreement of
urgency level between participants was 88.5% (95% CI 84.9-93.0) [177 of 200] and 84.9%
(95% CI 78.3-91.4) after re-rating [101 of 119]. Inter-rater reliability of DOTTS expressed
as Cohen’s Kappa was 0.77 and as ICC 0.87; intra-rater reliability of DOTTS expressed as
Cohen’s Kappa was 0.70 and as ICC 0.82.

Conclusion: Inter-rater and intra-rater reliability of DOTTS showed substantial correlation,
and is comparable to other studies. Therefore, DOTTS is considered reliable.

Keywords: obstetrics, triage system, inter-observer agreement, intra-observer agreement,
undertriage and overtriage

Introduction
A triage system that prioritizes care according to urgency is known to have
a favorable effect on safety and efficiency of emergency care." * Triage systems
contain background information about presenting symptoms and urgency levels,
which aim to indicate the maximum acceptable medical waiting time. Triage is
applied during a telephone and/or physical contact when registering for an emer-
gency department. Triage systems such as the Manchester Triage System (MTYS),
the Emergency Severity Index (ESI) and the Canadian Triage and Acuity Scale
(CTAS) are commonly used for triage in emergency departments worldwide.” ®
However, general triage systems are not sufficiently specific for use in obste-
trics. Therefore, in recent years physical (face-to-face) triage systems have been
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developed specifically for obstetrics.>"'> The Obstetric
Triage Acuity Scale (OTAS) from Canada,®'® Swiss
(SETS),"
Symptom specific Obstetric Triage System (BSOTS)

Emergency Triage Scale Birmingham
from United Kingdom'? and Maternal Fetal Triage Index
(MFTI) from the United States of America'*'* are well-
established triage
recently, the Iranian Obstetric Triage Index (IOTI) was
developed and published (2020).'° The inter-rater reliabil-

ity of the existing physical obstetric triage systems is

obstetric physical systems. More

moderate to good (ranging between Kappa 0.69-0.86 and
intraclass correlation (ICC) 0.75-0.96). Intra-rater reliabil-
ity showed an ICC of 0.81 for SETS'" and a Kappa of 0.65
for OTAS (2016).° Intra-rater correlations are unknown for
BSOTS, MFTI and IOTL”'*"3!> Dye to the heterogeneity
of methods, results and quality of the studies, it is difficult
to compare these studies.’

All of the obstetric systems discussed have been devel-
oped for physical (face-to-face) triage. In practice, in wes-
tern society, it is usual for most women to first make
a telephone call asking whether it is necessary to have
the 16,17

Therefore, in most instances, the first triage is performed

a consultation at emergency department.
by telephone and occurs before the pregnant woman is
clinically rated. In order to apply the correct level of
priority, accurate rating of the urgency is crucial. The
Dutch Obstetric Telephone Triage System (DOTTS) aims
to provide a uniform and practical triage system, and was
developed through a multi-phase multi-center study in
consultation with all stakeholders.'® DOTTS is an evi-
dence-based triage system, which uses presenting symp-
toms to classify the level of urgency. Recently published
research into validity of DOTTS showed an acceptable
diagnostic validity with room for improvement. The over-
all sensitivity was 76%, and DOTTS compared to
a reference standard had an agreement of 53%, and overt-
riage in 30% and undertriage in 16% of the cases."”
DOTTS was introduced in 2015 and is currently used in
26% of all Dutch hospitals (n=20/78)."®*° The purpose of
this study is to determine the reliability of DOTTS.

Materials and Methods
This study aims to evaluate the reliability of DOTTS by
testing inter-rater reliability (IRR) and intra-rater reliabil-
ity (ITR) using vignettes.

DOTTS is comparable to other triage systems. It consists
of five urgency levels: 1) resuscitation and life threatening, 2)
emergency, 3) urgent, 4) non-urgent and 5) self-care. It uses

five presenting symptoms: 1) fluid loss, 2) vaginal bleed-
ing, 3) abdominal pain, 4) non-somatic symptoms and 5)
other physical symptoms. In this study, we focused on the
reliability of assigning the correct urgency levels.

Participants and Development Vignettes
From hospitals where DOTTS was implemented, triage
staff (obstetrical nurses or doctor’s assistants) were asked
to participate. Each participant had completed practical
training in the use of DOTTS at the time of implementa-
tion in their hospital and had a minimum work experience
of 3 months with DOTTS.

In order to further guarantee a basic knowledge level of
DOTTS, completion of an interactive e-learning developed
for this study was mandatory. In the e-learning information
was given about DOTTS, after which this knowledge was
quizzed. In case of incorrect answers, new questions were
asked, until the participant demonstrated sufficient knowl-
edge of DOTTS. A certificate was given after completion of
the e-learning. Only certified participants received vignettes.

Ninety vignettes were developed using real-life clinical
situations. The vignettes described cases with one of the
five urgency levels and the five presenting symptoms as
used by DOTTS. The urgency levels and presenting symp-
toms were equally distributed (Supplementary Material,

Table A). An expert panel, comprising seven midwives
with expertise in DOTTS and obstetric emergency skills
training, reviewed all vignettes for accuracy, credibility,
and completeness. The vignettes were modelled to stan-
dardize the order of the information and incorporated into
an online questionnaire (Qualtrics©).

These 90 vignettes were divided into nine sets. Each
participant received a set of ten vignettes per round. In
each round, each vignette was judged by a minimum of
two participants. Each participant was blinded by the rat-
ings of others. The minimum number of participants was
set at 18 participants. This number was determined based
on feasibility for participants. The expected time needed to
complete both rounds was two hours.

Urgency levels and presenting symptoms had to be
entered in accordance with DOTTS. To avoid recall bias,
the contents of the sets in the second round differed from
the first round, with three vignettes changed, and an
adjusted order of the other seven vignettes.

For reliability, a distinction is made between inter-rater
reliability (IRR) and intra-rater reliability (ITR). IRR of
a triage system is the degree of agreement between differ-
ent professionals, whereas ITR is agreement of the same
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professionals between different moments in time.” To
determine IRR, the first round was sent between June
and August 2020. After at least two months (September—
October 2020) the vignettes were present for the second
round to determine ITR.

Data Collection and Statistical Analysis
Collected participant characteristics were as follows: age,
professional category (nurse or doctor’s assistant), hospital,
obstetric experience (years) and number of hours and patients
per week in the triage ward. Analyses of participants’ char-
acteristics were presented as numbers (N) with percentages
(%) or median with interquartile ranges (IQR) and ranges.
All analyses were performed using SPSS, version 25.

Based on the information presented in the vignettes,
participants were asked to assign an urgency level based
on presenting symptoms. Agreement with DOTTS was ana-
lyzed by comparison of the urgency level. Agreed triage was
defined as triage by the participant in accordance with the
predefined level of urgency in DOTTS. Disagreement in
triage was considered undertriage when the participant indi-
cated a lower level of urgency and overtriage when
a participant assigned a higher urgency level.

For statistical analyses, urgency levels were dichoto-
mized into high urgency (Ul, U2) and intermediate
urgency (U3, U4 and US). This resulted in 40 vignettes
in the high urgency category and 50 vignettes in the
intermediate urgency category (Supplementary Material,
Table A).

Inter-rater reliability (IRR) and intra-rater reliability

(ITR) were rated by using a weighted Cohen’s Kappa to
account for agreement in classifications based on chance
alone, for multiple raters and multiple categories. Also,
two-way-mixed intraclass correlation coefficient (ICC)
was calculated, to enable comparison of the reliability of
DOTTS with other published triage systems. Interpretation
of Cohen’s Kappa was done according to the arbitrary
scaling of Landis and Koch, with a kappa between 0.61
and 0.80 indicating substantial correlation, and the values
0.81-1.0 6971321
Interpretation of ICC values was based on the scaling of

indicating near perfect correlation.
Koo and Li, meaning good reliability (0.75-0.9) and mod-

erate reliability (0.5-0.75).%

Ethical Approval

The study was approved by the daily Boards of the
Medical Research Ethics Committees United (MEC-U)
and the Medical Ethics Committee of Leiden University

Medical Center (LUMC) Act (W.16.053 and P17.075/
PG/pg).

All participants provided digital informed consent to
use the data for analyses. All data was anonymously
processed. Participants were able to withdraw consent at
any time, without any statement of reasons.

Results

Overall, 19 participants took part, 15 (79%) nurses and 4
(21%) doctor’s assistants. One professional did not parti-
cipate in round two. To enable inclusion of all vignettes in
calculation of IRR, the set of vignettes of the dropped out
professional was rated in round two by another profes-
sional. This made a total of 370 ratings of vignettes, for
the IRR 200 ratings were available and for ITR 119
(Figure 1).

The participants had a median age of 53 years [IQR
44-55], and a median work experience in obstetrics of 20
years [IQR 8-33]. An overview of basic characteristics of
participants, such as participation per hospital, working
hours and experience with triage, is given in Table 1.
Distribution of urgency levels and presenting symptoms
were approximately equally divided (Table 1).

In total, 370 ratings were made. The overall agreement
of urgency category was 90.5% (n=335). Undertriage was
present in 4.3% of cases (n=16), overtriage was 5.2%
(n=19) (Figure 1).

In total, 200 ratings were available to calculate IRR. In
total 88 high urgency vignettes and 112 intermediate
urgency vignettes were rated (Figure 1). Overall, in
88.5% (n=177 of 200) the urgency categories were the
same between two participants: IRR Kappa 0.77 95% CI
0.68—0.86 and ICC 0.87 (95% CI 0.83-0.90), respectively.
The level of agreement between participants in high
urgency and intermediate urgency category was similar:
90.8% (n=79 of 87) and 86.7% (n=98 of 113), respectively
(Table 2).

One hundred and nineteen vignettes were rated twice
by the same participants. Of these vignettes, 51 had a high
urgency level and 68 an intermediate urgency level. The
ITR was calculated on these 119 paired ratings (Figure 1).
Overall, in 84.9% (n=101 of 119) of the urgency cate-
gories were rated the same in the first and second round:
ITR Kappa 0.70 (95% CI 0.57-0.83) and ICC 0.82 (95%
CI 0.74-0.88). In both rounds, the participants scored
90.1% (n=46 of 51) the same in the high urgency category.
In the intermediate urgency category, this was 80.9%
(n=55 of 68) (Table 2).
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90 vignettes

9 sets of 10 vignettes

( |

Overall agreement
with DOTTS

Interrater-reliability

)

Intra-rater-reliability

Agreement between participant in Agreement between two different Ag same particip.
accordance with the expert panel participants different moments in time
based on DOTTS
| | |
370 ratings 200 ratings 119 ratings

20 ratings by 18 participants

10* ratings by 1 participant
(n=80)

* drop-out round 2
(n=30)

Round 2: 90 ratings -
« 9 sets were filled in by 2 participants

(n=90)

Results

« 88.5% (n=177)
« Kappa 0.77
+ICC0.87

Results
+90.5% (n=335) agreed triage

*4.3% (n=16) undertriage
*5.2% (n=19) overtriage

Figure | Schematic overview of participants, vignettes and results.

Discussion

Overall agreement of urgency category was 90.5%
(n=335). Agreement between the different participants
(IRR) in using DOTTS was 88.5%, with weighted Kappa
0.77 and ICC 0.87. Agreement of the same participants
between different moments in time (ITR), was 84.9%, with
weighted Kappa 0.70 and ICC 0.82. Therefore, according
to Landis and Koch’s scale,’! our results demonstrate
a substantial correlation and a good level of reliability
according to Koo and Li.?* A triage system is only bene-
ficial if the reliability has been demonstrated by research.’
These results confirm the internal consistency of DOTTS,
the use of both measurements indicates the systematic
reliability.

The reliability achieved for the DOTTS telephone
triage system is comparable to that of physical (face-to-
face) obstetric triage systems. In two studies in which
reliability was reported, IRR of OTAS-2013 expressed as
Kappa was 0.71 and that of SETS was expressed as ICC
0.75,'*!" this corresponds with the results of the reliability
of DOTTS. Research of the ITR of OTAS-2016 showed
a weighted Kappa of 0.65, and of SETS an ICC of 0.81.%"
In their recent review, Moudi et al’ showed that for obste-
tric triage systems, the quality of evidence is moderate to
low, with only two systems (OTAS-2013 and SETS)

Round 1: 110 ratings -
« 8 sets were filled in by 2 participants

« 1 set was filled in by 3 participants

7 ratings** in round 1 and 2 by 17*
participants

* 1 drop-out round 2, and 1 participant
filled in another set of 10 vignettes in
round 2

** To avoid recall bias. 3 vignettes per set
were renewed

Results
+84.9% (n=101)

« Kappa 0.70
+1CC 0.82

presenting psychometric properties. Compared to these
DOTTS
(Supplementary Material - Table B).

two triage systems, shows similar results

The increased volume of obstetric emergency care and
the pursuit of high-quality interpretation and documenta-
tion of unplanned obstetric care consultations require
improvement of current care processes.””'**> Nowadays,
obstetric triage systems are being used more often in
clinical practice.®”'1>15:18 A telephone triage system
adds to this development. In addition, the use of a valid
and reliable telephone triage system contributes to the
correct distribution of patients and resources. This is
increasingly necessary due to the growing concentration
of acute care in obstetrics in general and is particularly
relevant during the current COVID-19 pandemic.**

Currently, DOTTS already has a digital application that
supports clinical decision-making with algorithms suitable
for use in every electronic patients’ dossier. This is com-
parable to other triage systems that incorporate clinical
decision support systems, to aid in the evaluation of
patients’ health conditions.” In future, DOTTS algorithms
may benefit from more supporting technologies such as
automatically calling of an ambulance and adding home-
measurements of vital parameters such as saturation, blood
assessment

pressure and fetal by cardiotocography

(CTG).>® Also, video observation and communication by
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Table | Characteristics of Participants and Vignettes

Participants, n (%) 19 (100)
Age, years median [IQR] (Range) 53.0 [44-55] (31)
Work experience in obstetrics, years median 20.0 [8-33] (37)
[IQR] (Range)
Professional category
Obstetrical nurse, n (%) 15 (78.9)
Doctor’s assistants, n (%) 4 (21.1)
Hospital
Academic hospital, n (%) 4 (21.1)
Teaching hospital, n (%) 9 (47.4)
Non-teaching hospital, n (%) 6 (31.6)
Exposure (average) to triage per week
2 16 hours, n (%) 7 (36.8)
9—15 hours, n (%) 6 (31.6)
< 8 hours, n (%) 6 (31.6)
Exposure (average) to patients per week
2049 consults, n (%) 6 (31.6)
10-19 consults, n (%) 9 (47.4)
0-9 consults, n (%) 4 (21.1)
Vignettes - Urgency levels, n (%) 90 (100)
High urgency, n (%) 40 (44.4)
Intermediate urgency, n (%) 50 (55.5)
Vignettes - Presenting symptoms, n (%) 90 (100)
Abdominal pain, n (%) 20 (22.2)
Anxious pregnant woman/non-somatic 16 (17.8)
symptoms, n (%)
Other physical symptoms, n (%) 17 (18.9)
Vaginal bleeding, n (%) 20 (22.2)
Vaginal fluid loss, n (%) 17 (18.9)

healthcare professionals provide additional information
such as assessment of the clinical status of the patient

and/or the observation of vital signs such as the amount

Table 2 Inter-Rater and Intra-Rater Reliability Measures of DOTTS

of blood loss. Currently, this is not yet available in the
telephone triage system, which means that the profes-
sionals need to make assumptions exclusively based on
the patient’s self-report.** %’ In future, such developments
are likely to further improve the telephone triage systems
and further increase reliability.

Strengths and Limitations
A strength of this study is that it mirrors the clinical
situation as closely as possible. The vignettes were based
on real clinical situations and were collected from hospi-
tals where DOTTS was used. In addition, they were
assessed for accuracy by experts. Another strength of the
study is the use of an e-learning prior to the start of the
study. Participants’ competency level was therefore
ensured. In addition, the design of the questionnaire
required the participants to complete answers to all ques-
tions, thus ensuring that completeness. Also, our results
were generated from participants from a wide range of
hospitals who actually use the system, which enhances
generalizability.” %32

A potential limitation of the study is that it was under-
taken with written vignettes, as opposed to a spontaneous
conversation between patient and triage staff member.
Participants could not continue to ask questions if anything
was unclear. Also, the study environment differed from the
reality of the (often overcrowded) triage ward. Severity of
complaints, patient characteristics and follow-up are var-
ious factors which influence the situation in real-life situa-
tions. In addition, due to the small sample size, no
statement can be made about the outcomes per sort of
hospital or work experience in obstetrics of the triagist.

In this study, the triagists were found to have a wide range

the Same Vignette

Inter-Rater Reliability Different Participants with

Intra-Rater Reliability Same Participant at
Different Moment in Time

Agreed triage, Total %
(95% Cl) [n]
High urgency category

88.5 (95% Cl 84.9-93.0) [177/200]

90.8 (95% Cl 84.6-97.0) [79/87]
Intermediate urgency | 87.5 (95% Cl 80.3-93.1) [98/113]

category

84.9 (95% CI 78.3-91.4) [101/119]

90.1 (95% CI 81.8-98.5) [46/51]
80.9 (95% Cl 71.3-90.4) [55/68]

Weighted Kappa** 0.77 (95% Cl 0.68-0.86)

0.70 (95% Cl 0.57-0.83)

Intraclass correlation 0.87 (95% CI 0.83-0.90)

coefficient+

0.82 (95% Cl 0.74-0.88)

Notes: **Scale references by Landis and Koch:*' 0.61-0.80 = substantial correlation, 0.81-1.0 = near perfect correlation. +Scale reference by Koo and Li:*? 0.5-0.75 =

moderate reliability and 0.75-0.9 good reliability.
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of experience. Further research would be needed to estab-
lish any potential effect of this experience on reliability.
Lastly, reading skills as opposed to listening skills of the
participants may have influenced the results of this

11,13,15,18,28,29,32
study. ,13,15,18,28,29, 3

Recommendations for Further

Research

Triage is intended to indicate a correct level of urgency
and to prioritize patients with high urgency. In this study,
undertriage and overtriage were minimal, 4.3% and 5.2%,
respectively. An obstetric triage system should help to
reduce undertriage, because the potential consequence of
could be
Overtriage should also be avoided, as this can lead to

undertriage irreversible health damage.
work overload and inefficient use of resources. Moving
forward, it is important to pay attention to all aspects of
safety of triage in all hospital settings as well as to the

patient experiences of such.

Conclusion

Inter-rater and intra-rater reliability of DOTTS showed sub-
stantial correlation, and is comparable to other studies.
Therefore, DOTTS can be considered a reliable obstetric tele-
phone triage system. This telephone triage tool gives priority
to care based on urgency before physical examination, further
increasing the quality and efficiency of obstetric care.
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