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Abstract:  Background:  Triage, identifying patients with critical and time-sensitive disorders, is an integrated process 
in general emergency medicine. Obstetric triage is more specialised, requiring assessment of both woman, fetus and 
labour status. Failure to identify severely ill obstetric patients has repeatedly led to maternal morbidity and mortality. 
Reliable triage systems, adapted to obstetric patients as well as local conditions, are thus essential. The study aims to 
assess the interrater reliability (IRR) of the Gothenburg Obstetric Triage System (GOTS).

Methods:  Midwives (n = 6) and registered nurses with no experience in managing obstetric patients (n = 7), assessed 
30 paper cases based on actual real-life cases, using the GOTS. Furthermore, a reference group consisting of two mid-
wives and two obstetricians, with extensive experience in obstetric care, determined the correct triage level in order 
to enable analysis of over- and undertriage. IRR was assessed, both with percentage of absolute agreement and with 
intra-class correlation coefficients (ICC) with 95% confidence intervals (CI).

Results:  A total of 388 assessments were performed, comprising all five levels of acuity in the GOTS. Absolute agree-
ment was found in 69.6% of the assessments. The overall IRR was good, with a Kappa value of 0.78 (0.69–0.87, 95% 
CI) for final triage level. Comparison with reference group assessments established that over- and undertriage had 
occurred in 9% and 21% of the cases, respectively. The main reasons for undertriage were “not acknowledging abnor-
mal vital sign parameters” and “limitations in study design”.

Conclusion:  The GOTS is a reliable tool for triaging obstetric patients. It enables a standardized triage process unre-
lated to the assessors’ level of experience in assessing and managing obstetric patients and is applicable for triaging 
obstetric patients presenting for emergency care at obstetric or emergency units.

Keywords:  Triage, Obstetrics, Emergency medicine, Interrater reliability, Maternal

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Triage, aiming at identifying patients with critical and 
time-sensitive conditions, is an integrated process in 
managing patients seeking care at emergency depart-
ments (EDs) worldwide. It is crucial in order to achieve 
medically safe prioritization [1–3]. However, triage has 

been shown to be the most error-prone activity at the 
ED. [2, 4, 5] A vast number of triage systems exist, but the 
absolute majority lack components for triaging obstet-
ric patients. Failure to adequately assess women during 
pregnancy and the puerperium has repeatedly led to 
avoidable maternal morbidity and mortality [6, 7].

Obstetric triage is more complicated and special-
ised than general triage, requiring assessment of both 
woman and fetus, as well as of labour status [8, 9]. 
Moreover, obstetric patients’ physiology differs from 
that in the non-obstetric population, and obstetric 
patients may present with either pregnancy-related 
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complaints or with symptoms of disorders unrelated 
to pregnancy. Depending on the location and the hos-
pital, pregnant women seeking emergency care are 
assessed in EDs, in obstetric triage units or in mater-
nity (delivery) units.

A small number of obstetric triage systems (OTS) 
have been introduced internationally since the early 
2010s. These OTSs have adequate interrater reliability 
(IRR), assessed in obstetric settings [10–14]. However, 
to the best of our knowledge, their implementation in 
a general ED setting has not been evaluated. To ensure 
that the system is adequate for assessing obstetric 
patients, the IRR must be established for both staff that 
are trained and untrained in obstetrics. Until 2017, 
there was no OTS for assessment of obstetric patients 
seeking emergency care in Sweden. Patients have tra-
ditionally been assessed according to “who came first” 
or with triage systems that were not adapted to the 
physiological changes and spectrum of disease associ-
ated with pregnancy.

The Gothenburg Obstetric Triage System (GOTS), 
developed in 2016 and in clinical use since 2017, has 
similarities with other OTS such as the Obstetri-
cal Triage Acuity Scale (OTAS) [12]. The GOTS, 
described by Lindroos et  al. in 2021 (submitted for 
publication), is a five-level triage scale with cut-off lev-
els for vital signs adapted to the physiological changes 
of pregnancy [15]. The GOTS includes 14 chief com-
plaint algorithms comprising contractions, suspected 
rupture of membranes, vaginal bleeding, reduced fetal 
movements, suspected hypertensive disorder, neuro-
logical symptoms, abdominal/back pain, trauma, post-
partum haemorrhage, signs of intra- or postpartum 
infection, chest pain and/or breathing problems, sus-
pected thromboembolic disease, hyperemesis and sus-
pected mastitis. The triage assessment is a construct 
based on the chief complaint and vital sign param-
eters. If two different acuity levels emerge from the 
chief complaint and the vital signs, the patient is allo-
cated to the higher level. Initial validity research on the 
GOTS has shown a substantial ability to identify and 
adequately triage patients requiring admittance to hos-
pital [15]. The GOTS differs from other OTS in that 
it has embedded recommendations for initial man-
agement, such as laboratory analyses, as well as brief 
information on both obstetric and non-obstetric pos-
sible causes of symptoms. Moreover, it has an attached 
documentation form.

The aim of this study was to determine the IRR of the 
GOTS in obstetric and non-obstetric emergency care 
staff. A comparison with a reference group was also 
performed to assess the clinical accuracy and relevance 
of the IRR.

Methods
Setting
The study was carried out in 2019 at a tertiary care hos-
pital in western Sweden with approximately 10,000 deliv-
eries/year. The hospital has an obstetric ED, annually 
facilitating about 14,000 obstetric emergency care visits 
between gestational week 18 + 0 and 12 weeks postpar-
tum. Triage is based on the GOTS and performed by 
midwives with experience in antenatal care and delivery. 
Obstetric patients with severe circulatory and/or respira-
tory failure, or suspicion of stroke with severe neurologi-
cal symptoms, are directed to the general ED, according 
to hospital routines. At the time of the study, the general 
ED facilitated about 55,000 emergency visits annually, 
and the Rapid Emergency Triage and Treatment System 
(RETTS) was used for triage of patients presenting with 
medical and surgical complaints [16].

Study design
The study is an IRR study based on 30 real-life cases, 
chosen from a two-month period during 2018. The cases 
were consecutively selected to represent all 14 GOTS 
chief complaint algorithms and cover all five acuity lev-
els. Thus, the cases were not representative of the actual 
patient spectrum, as only 0,5–1% of patients seeking care 
at the obstetric ED are triaged as red, i.e., the highest 
acuity level. The real-life cases were converted to paper 
cases using the information of the cases available to the 
midwife triaging the patient in real-life, extracted from 
the associated GOTS documentation form. The informa-
tion included a description of symptoms, findings at tri-
age such as fetal heart rate and bleeding as well as vital 
sign parameters. The conversion was performed by LL 
and proofread by VS. A reference group was established, 
consisting of two midwives and two obstetricians with 
experience in obstetrics ranging from seven to 30 years. 
A reference triage level, considered to be the true triage 
level for each case, was established by discussion until 
complete agreement within the consensus group was 
reached. All participants as well as the members of the 
reference group, were unaware of the triage level of the 
previous real-life assessments of the patients. The study 
was performed and reported according to the GRAAS-
checklist for reporting of studies of reliability and 
agreement.

Participants
All midwives and registered nurses (RNs), respectively 
performing triage on a daily basis at the hospital’s obstet-
ric and general ED were invited to participate in the study 
(convenience sampling). The midwives used GOTS daily 
in clinical routine while the RNs used triage as a work-
ing method but with another similarly structured triage 
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system, not entailing pregnancy complications, on a daily 
basis. Information on the study and an invitation to par-
ticipate were distributed at workplace meetings. All staff 
members were eligible for participation. All participants 
were informed that participation in the study was volun-
tary and anonymous. Six midwives and seven RNs gave 
informed verbal consent in accordance with the ethics 
committee approval. They received salary equivalent to 
the time they spent participating in the study (3 h).

Data collection
During 3 h, each participating midwife and RN individu-
ally and anonymously triaged all 30 paper cases. None 
of the RNs received prior training in GOTS, with the 
purpose to assess whether the system can be safely used 
by medically trained staff familiar with triage as work-
ing method but without additional training in obstet-
rics. The final triage level and choice of chief complaint 
algorithm assigned to the case were documented by the 
participants on the GOTS documentation form. The 
process was supervised by LL in order to ensure that the 
participants did not collaborate in their assessments. The 
triaging process was concluded with the opportunity to 
discuss the cases freely, raising questions and reflections.

Statistics
The triage assessments were analysed as follows:

1.	 the IRR for final triage level within the total group of 
participants, and within the midwife group and the 
RN group, respectively

2.	 the IRR for the individual midwife and RN assess-
ments, compared to the reference group assessments, 
presented as a mean of all individual assessments

3.	 the IRR between the real-life clinical assessments, 
handled as performed by a separate assessor, com-
pared to the reference group assessments.

Measurement of agreement, IRR, is presented both 
as percentage level of absolute agreement and as a 
weighted Kappa value calculated by the intra-class cor-
relation coefficient (ICC) with 95% confidence inter-
vals, in order to present the magnitude of difference in 
assessments as well as to adjust for the possibility of par-
ticipants guessing the same triage level [17]. Kappa val-
ues are interpreted as poor (< 0.5), moderate (0.5–0.75), 
good (0.75–0.9) or excellent (> 0.90) [18]. Missing values 
(n = 2) were replaced by the median value for the partici-
pant within the same triage level.

Furthermore, an analysis of over- and undertriage, 
comparing the triage levels assigned by the individual 
participants to the reference group’s triage level, was 
performed. The clinically most relevant crossing of the 

boundary between triage levels orange – yellow, i.e., 
unstable - stable, was assessed separately and examined 
regarding the reason for the undertriage. All data were 
analysed using SPSS Statistics, version 27.

Results
Baseline characteristics of the participants are presented 
in Table 1. All participants had at least 1 year of profes-
sional experience and all participants except two mid-
wives had worked with triage for at least 1 year.

A total of 388 final assessments were made by the mid-
wifes and RNs. There were two missing values, equivalent 
to 0.5% of the assessments (Fig. 1, additional file 1). Abso-
lute agreement was seen in 69.6% of the assessments. The 
overall ICC Kappa value for the final triage level was 0.78 
in the whole group, classifying the IRR as good. Analys-
ing the midwives’ and RNs’ final triage level assessments 
separately revealed a slightly higher Kappa value for the 
midwives than for the RNs (κ =0.82 vs. 0.76, Table 2).

While a minor difference was also observed between 
the midwives’ and RNs’ assessments, in comparison with 
the reference group, the average IRR for the final triage 
level within both groups was classified as good (Table 3). 
In addition, the IRR for the final triage levels between the 
real-life assessments, handled as performed by a separate 
assessor, and the reference group assessments was excel-
lent (κ = 0.93) (Table 3).

Table 1  Baseline data for the participants

RN Registered Nurse

Midwife (n = 6) RN (n = 7)

Age
  20–29 . 2

  30–39 3 4

  40–49 2 .

  50–59 . .

  60- 1 1

Professional experience
  0–6 months . .

  6–12 months . .

  1–3 years 2 1

  4–9 years 2 3

  10–14 years 1 2

  > 15 years 1 1

Time working with triage (general and/or obstetric)
  0–6 months 2 .

  6–12 months . .

  1–3 years 3 2

  4–9 years 1 3

  10–14 years . 2

  > 15 years . .
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Fig. 1  Cases and final triage level. Final triage level is a construct based on chief complaint and vital sign parameters. Triage levels range from red 
(immediate examination) through orange (urgent, examination within 20 min) to yellow-green-blue (non-urgent, examination within 60, 120 and 
240 min, respectively). C.gr = Consensus group (reference for over- and undertriage), LC = live cases, M = midwife, N = nurse, pp. = postpartum, 
gw = gestational week. Data missing for two assessments (white)
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Of the 388 assessments performed by midwifes and 
RNs, 82 (21.1%) were undertriaged and 36 (9.3%) were 
overtriaged, compared to the reference group’s assess-
ments (Table  4). The majority of undertriaged cases 
(n = 49) were observed at the two highest acuity levels. 
Of these, 27 cases crossed the unstable/stable barrier in 
the triage system, i.e., between orange (urgent) and yel-
low (non-urgent).

Causes for undertriage in the two highest acuity levels 
are presented in Fig. 2, additional file 2. The predomi-
nant causes were “not reacting to vital sign parameters” 

and “difficulties in assessing patient symptoms due to 
the paper case design”.

Of the 21 cases in the “not reacting to vital sign param-
eters” group, 12 were due to neglecting elevated blood 
pressure, seven were due to neglecting increased heart 
rate and two were due to neglecting increased respira-
tory rate. It was mainly RNs that neglected elevated 
blood pressure (8/12) and all of the neglected cases of 
increased heart rate were assessed by midwives. Overtri-
age occurred especially in cases presenting with bleeding 
and/or pain that had been triaged as stable i.e., yellow to 
blue, by the reference group.

The overall Kappa value for agreement in chosen chief 
complaint algorithm was 0.75 (see Additional file 3).

Discussion
To the best of our knowledge, this is the first study to 
explicitly examine the performance of an OTS as applied 
by midwives, as well as by RNs without experience in 
obstetrics. Our findings suggest that the GOTS has good 
IRR and is a reliable tool for triaging obstetric patients 
seeking emergency care, regardless of whether asses-
sors have scarce or extensive experience of triaging and 
managing obstetric patients. It is thus applicable for tri-
aging obstetric patients presenting for emergency care at 
obstetric units and at general EDs.

The purpose of triage is to identify patients with time-
sensitive, severe conditions and distinguish them from 
less urgent patients. The system facilitating these assess-
ments should be as reliable as possible, enabling repro-
ducibility of assessments made under similar conditions 
[19]. Comparison of reliability of different OTSs is nearly 
impossible as there is no golden standard for evaluating 
OTSs or agreement for the use of a standard IRR meas-
ure [11–13, 20, 21]. In this study, there were slight dif-
ferences in IRR between midwives and RNs. This is to be 

Table 2  Interrater reliability for the GOTS

Kappa values are interpreted as poor (< 0.5), moderate (0.5–0.75), good 
(0.75–0.9), and excellent (> 0.90).
(a)  Assessments made by midwives and RNs as one group

ICC Intra-class correlation (2.1), GOTS Gothenburg Triage System, RN Registered 
Nurse, CI Confidence interval

ICC 95% CI

Midwives 0.82 0.73–0.90

RNs 0.76 0.65–0.86

Overall(a) 0.78 0.69–0.87

Table 3  Interrater reliability, compared to the reference group

(a)  mean of each midwife’s assessments
(b)  mean of each RN’s assessments
(c)  real-life assessments, handled as performed by a separate assessor

ICC Intra-class correlation (2.1), CI confidence interval

ICC 95% CI

Midwives (a) 0.88 .

RNs (b) 0.83 .

Real-life assessments (c) 0.93 0.86–0.97

Table 4  Triage level agreement, correct-, over- and undertriage

Values are n, (%)
(a)  concordant triage level between assessments by reference group and midwives and RNs respectively

1 = red, immediate examination needed; 2 = orange, urgent, examination needed within 20 min; 3–5 = yellow-green-blue = non-urgent, examination needed within 
60, 120 and 240 min, respectively.

Numbers in bold type represent cases crossing the urgent/non-urgent barrier.

Real life assessments not included.

Triage level Correct triage (a) Undertriage 1 2 3 Overtriage 1 2 3

1 (immediate) 52 (67.5) 25 (32.5) 22 2 1 . . . .

2 (urgent) 65 (71.4) 24 (26.4) 19 4 1 2 (2.2) 2 . .

3 (non-urgent) 68 (74.7) 15 (16.5) 11 4 . 8 (8.8) 9 . .

4 (non-urgent) 58 (64.4) 18 (20) 18 . . 14 (15.6) 9 5 .

5 (non-urgent) 27 (69.2) . . . . 12 (30.8) 10 2 .

Total 270 (69.6) 82 (21.1) 36 (9.3)
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expected since the clinical experience of the triage mid-
wife/RN will inevitably play a role in assessment of the 
patient. Indeed, previous research has shown that the tri-
age process is dependent on both external factors, such 
as work environment and internal factors, such as indi-
vidual capacity [22–24]. Triage systems facilitate triage 
but do not constitute the entire triage process. Hence, 
reliable triage systems, such as the GOTS, are even more 

crucial in order to avoid variation in assessments, which 
in turn decrease the risk of unequal care and of overlook-
ing severely ill patients.

Of the 388 assessments, 82 (21.1%) and 36 (9.3%) were 
under- and overtriaged, respectively. Previous stud-
ies have shown a varying rate of under- and overtriaged 
cases (Veit-Rubin et  al. 12 and 9.6% respectively and 
Moudi et  al. 17.1 and 6.1% respectively), and while this 

Fig. 2  Undertriage of immediate and urgent cases, including cases crossing the urgent/non-urgent barrier. C.gr – Consensus group, UT – 
undertriage, CCA – chief complaint algorithm, pp. – postpartum, gw – gestational week. Numbers in bold type represent cases crossing the urgent/
non-urgent barrier. Real life assessments not included
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study shows a good IRR of the GOTS, it also reveals a 
somewhat higher level of undertriage than reported for 
other OTSs [11, 14]. However, Viet-Rubin et al. uses a tri-
age simulator integrated 30 clinical vignettes and Moudi 
et  al. uses live double-triage. With these differences in 
study design a direct comparison between the differ-
ent studies and results is impossible. Highlighting that 
IRR is important in evaluating OTSs, the clinical rel-
evance of coherence in assessments must be taken into 
consideration when interpreting the numerical Kappa 
value. Under- and overtriage should be avoided due to 
the effect on both patient safety and resource allocation. 
Undertriage may significantly increase the risk of delayed 
adequate evaluation, which in turn delays essential treat-
ment. Overtriage may increase the risk of misguided 
resource allocation to patients with lesser need of urgent 
examinations. In addition to establishing a good IRR, 
we thus also analysed the frequency of and the reasons 
for over- and undertriage. Clinically, the most immedi-
ate and severe triage failure in the GOTS is related to 
undertriage of patients while crossing the unstable/sta-
ble barrier i.e., triaging a patient that was assessed as red 
or orange by the reference group as yellow or lower. In 
this study, this type of undertriage was shown in 15.9% 
(27/170) of the cases assessed as red or orange by the ref-
erence group. When analysing these cases, it was evident 
that undertriage was predominately caused by two key 
factors e.g., limitations of the paper case study design and 
failure to apply the system correctly. Several of the under-
triaged assessments occurred in cases with bleeding and/
or abdominal pain. These cases were also overtriaged by 
some participants, indicating that these symptoms may 
be difficult to assess on paper. These difficulties were also 
addressed spontaneously by the participants after com-
pleting all assessments. They pointed out that they would 
have been able to assess the amount of bleeding as well as 
the level of pain in a clinical setting.

The other main reason for misclassification was not 
acknowledging abnormal vital sign parameters. This 
highlights two aspects. Firstly, there is a need for con-
tinuous education about the GOTS. Specifically, if a vital 
sign parameter indicates a higher acuity level, it is this 
level that must be chosen. Secondly, vital sign param-
eters may be underestimated and the interpretation of 
their significance may vary depending on the assessor’s 
background. Previous research has shown that assess-
ing vital sign parameters in the non-obstetric popula-
tion strengthens the ability to adequately triage patients 
[25, 26]. However, in obstetrics, it is mainly blood pres-
sure and temperature that have traditionally been taken 
into account when assessing patients. In this study, 
although sample size was small, a difference was seen 
between the midwives and RNs. Midwives tended not 

to acknowledge the significance of an elevated heart rate 
while RNs tended not to react to blood pressure exceed-
ing 160/110 mmHg, a blood pressure level that is consid-
ered somewhat elevated in general emergency medicine 
but of the utmost significance in obstetrics. Addressing 
all vital sign parameters in obstetric emergency care may 
challenge assessments previously perceived as correct. 
This thus generates a potential problem in trusting the 
system and applying it as intended. Further research is 
needed to establish whether all vital sign parameters are 
essential in triaging obstetric patients. As the physiologi-
cal changes occurring during pregnancy enable obstetric 
patients to maintain normal vital sign parameters despite 
being critically ill [27], there is all the more reason to 
react when vital signs actually deteriorate.

Strengths and limitations
Previous research has highlighted the importance of tri-
age nurses’ having experience in emergency care for 
proper implementation of the triage system itself [24, 
28]. A strength of this study is assessing the IRR of the 
GOTS among participants with experience in emergency 
care but with varying experience in obstetrics. Moreover, 
assessment by a reference group enabled an analysis of 
both over- and undertriage, in order to further assess the 
clinical significance of the IRR.

However, the study also has several limitations. As 
previously discussed, paper cases create difficulties in 
assessing symptoms such as amount of bleeding and 
level of pain, as confirmed by the participants. However, 
a previous study by Worster et al. established that there 
is moderate to high agreement in IRR between real-life 
and paper cases [29]. The IRR was reported to be worse 
in paper case-based studies, compared to the same sys-
tem tested in a live setting. This indicates that sufficient 
IRR in a “paper-case setting” corresponds to a sufficient 
IRR in a real-life setting [29]. Due to two assessments not 
being registered by the assessors there were two missing 
values. The assessments were done anonymously and it 
was not possible to capture the reason for not assessing 
the cases. Nevertheless, these two missing values consti-
tutes only 0.5% of the assessments.

Strengths of the paper case design are the possibility 
to evaluate all chief complaint algorithms as well as all 
triage levels and that all participants received the exact 
same information for the assessment. The study design 
also made it possible to test the assessment of patients 
triaged as red (immediate examination needed) and 
orange (urgent examination needed)– rare in the clini-
cal setting but the most important to identify. Further-
more, the paper cases allowed the system’s IRR to be 
tested among both midwives and RNs, as well as coher-
ent assessment of the patients. Limitations of the paper 
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case design include the lack of clinical information as dis-
cussed above.

Another limitation is the relatively small sample size, 
despite invitations being sent out to all staff members at 
the general ED and the obstetric ED. Triaging more cases 
would have increased the number of assessments. How-
ever, all study participation must be voluntary and it was 
not possible to include more assessors. In addition, it was 
not feasible to extend the recruitment period.

Like the absolute majority of triage systems, the GOTS 
was developed within the local context of guidelines 
and clinical setting, and the generalizability may thus be 
limited. The fact that the selection of cases did not cor-
respond to the actual patient flow in the real-life setting 
may have biased the assessors to assess the cases accord-
ing to the expected percentage of cases within each level 
of acuity. However, the cases were selected consecutively 
during a period of 2 months in order to represent all of 
the chief complaint algorithm and the five acuity levels in 
the GOTS, which was deemed essential.

Conclusions
Our findings suggest that GOTS, the first OTS to be 
implemented and studied in a Swedish emergency set-
ting, is a reliable tool for triaging obstetric patients and 
enables a safe and standardised triage process unrelated 
to staff’s level of experience in assessing and managing 
obstetric patients. Implementation of the GOTS for tri-
age of obstetric patients in general and obstetric EDs may 
decrease the risk of maternal morbidity and mortality by 
enabling identification of severely ill obstetric patients. 
However, further studies on validity, as well as on patient 
and staff satisfaction with the triage process, are needed 
to establish GOTS as an OTS.
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