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RELIABILITY AND VALIDITY ANALYSIS OF THE OBSTETRIC TRIAGE
ACUITY SCALE

Esma GULTURK! Kamile KABUKCUOGLU?
ABSTRACT

Obijective: Obstetric triage is used for timely and appropriate assessment of pregnant women to prioritize,
improve patient flow and improve patient safety. It was aimed to test the Turkish validity and reliability
of the Obstetric Triage Acuity Scale (OTAS).

Material and Method: The validity-reliability study of the Obstetric Triage Acuity Scale was conducted
with 10 triage nurses and 160 obstetric emergency scenarios. The data were collected using the Personal

Features Questionnaire and the Obstetrics Triage Acuity Scale. Data were evaluated using kappa analysis.

Results: Obstetrics Triage Acuity Scale was found as simple kappa: 0.7956 and weighted kappa: 0.9185.

Obstetrics Triage Acuity Scale is a reliable and valid instrument.

Conclusions: The Obstetric Triage Acuity Scale is a five-category triage tool suitable for use in the triage

section of the emergency department.

Keywords: Obstetric Triage, Obstetric Triage Acuity Scale, Triage

OBSTETRIK TRiYAJ ACILIYET SKALASI TURKCE GECERLIK VE GUVENIRLIK
CALISMASI

oz
Amac: Obstetrik triyaj, hasta akigini onceliklendirmek, iyilestirmek ve hasta giivenligini artirmak igin

gebelerin zamaninda ve uygun sekilde degerlendirilmesi igin kullanilmaktadir. Obstetrik Triyaj Aciliyet

Skalasi'nin (OTAS) Tiirkge gecgerlik ve giivenilirliginin test edilmesi amaglandi.

Gerec ve Yontem: Obstetrik Triyaj Aciliyet Skalasi'nin gegerlik-giivenirlik ¢aligmasi, 10 triyaj hemsiresi
ve 160 obstetrik acil senaryosu iizerinden yapilmistir. Veriler, Kisisel Ozellikler Soru Formu ve Obstetrik
Triyaj Aciliyet Skalasi kullanilarak toplanmustir. Veriler kappa, ki-kare, spearman korelasyon analizi

kullanilarak degerlendirilmistir.
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Bulgular: Obstetrik Triyaj Aciliyet Skalasi basit kappa: 0.7956 ve agilikli kappa: 0.9185 degeri
bulunmustur. Triyaj personeli tarafindan yapilan triyaj degerlendirmesi ile Obstetrik Triyaj Aciliyet
Skalast ile yapilan triyaj degerlendirme sonuglarinin 0.588’lik pozitif yonlii ve istatistiksel olarak oldukca

anlamli bir iligki oldugu saptand (ki-kare= 154.360, p<.0001).

Sonug: Obstetrik Triyaj Aciliyet Skalasi, acil servisin triyaj bdliimiinde kullanima uygun bes kategorili

bir triyaj aracidir.

Anahtar Kelimeler: Obstetrik Triyaj, Obstetrik Triyaj Aciliyet Skalasi, Triyaj

INTRODUCTION

The triage in obstetrics was first used in the late 1980s and early 1990s. Obstetric triage
units have been established for various reasons such as the increasing number of obstetric
patients, need for a more efficient use of medical personnel and resources, and a better
evaluation of fetal and maternal care (Angelini and LaFontaine, 2017). The Association of
Women's Health, Obstetrics and Neonatal Nurses (AWHONN, 2014) in the United States
defines obstetric triage as a “brief, thorough and systematic maternal and fetal assessment™ that
enables a quick evaluation of pregnant women and their fetus. Triage has become an elemental
component of obstetric practices to increase bed capacity in hospitals, reduce admission
duration, prevent redundant admission and standardize patient assessment (Evans et al., 2015).
However, obstetric triage is conducted to ensure a timely and appropriate assessment of
pregnant women to determine care priorities, improve patient flow and ascertain patient safety
(Paisley et al., 2011). Obstetric triage has proved itself as a major critical perinatal service in the

United States for more than two decades (Angelini and LaFontaine, 2017).

The key to providing good care for the mother and fetus is establishing interdisciplinary
collaboration and communication between health professionals. Otherwise, it may have adverse
effects on the mother and fetus (Chagolla et al., 2013). Timely assessment and appropriate
treatment are essential components of a safe and efficient obstetric triage care. Once a pregnant
woman is admitted to the emergency unit, the triage of the patient must have the utmost priority
regardless of her health problem (Chagolla et al., 2013). Royal College of Obstetricians and
Gynaecologists (RCOG), recommends that any pregnant woman who is admitted to the
emergency unit be immediately evaluated by a midwife, nurse or obstetrician (Panicker, 2014).
Meanwhile, the Emergency Nurses Association (ENA, 2011) further suggests that pregnant
women must receive the best care by well-trained medical staff to protect the pregnant women

and the fetus. In case of emergency obstetrics, it is definitely necessary to develop an obstetric
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triage scale specific to obstetric emergencies to ensure an early and appropriate intervention by
the medical team. It has been often reported that there is no available categorization system on a
national scale in Turkey for the standardization of obstetric triage of patients who are admitted
to the emergency unit. To this end, this study tests Obstetrical Triage Acuity Scale (OTAS) for
validity and reliability in Turkey.

1. MATERIALS AND METHODS

Participants

The study data were collected between 01 January- March 30, 2018 in the Triage Unit
of Akdeniz University Hospital Emergency Service where every month, on average, 310
patients with obstetric complaints are admitted to the emergency service and the triage nurse
assesses the patient's acuity based on the Triage and Color Coding designed by the Ministry of
Health in Turkey.

The study universe was composed of patients with obstetric complaints who were
admitted to the Emergency Service at Akdeniz University Hospital. The study sample of the
triage case study was calculated with reference to the formula suggested by Ineke van der Wulp
(2010) while testing the OTAS for reliability. As indicated by Ineke van der Wulp (2010), the
sample was calculated as K1: 0.70, a = 0.05, B = 0.80, which included 10 nurses as assessors
and 160 triage cases. The triage case studies were derived from the actual data of patients with
obstetric complaints (3750) registered in the Hospital Information Management System
(MiaMed®) on 06.03.2017, that is, 1 year before the implementation of the study (01.01.2016-
31.12.2016). Triage case study selection was retrospectively conducted by stratified random
sampling monthly and as a result, 14 case studies were selected every month (160 case

studies).
Ethical considerations

For the purposes of complying the ethical considerations that would ensure to protect
the rights of individuals and avoid any harm, the researchers handed out a disclosure form to
nurses who have the potential to participate in the study and voluntary nurses filled out and
signed a consent form. The researchers also sought a permission in writing from Akdeniz
University Clinical Research Ethics Committee (Accepted No: 469 Date: 09.08.2017) as well as
from the office of the Chief Physician at Akdeniz University Hospital and Nancy Watts who is a

author of the scale to be used in the study.
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Instruments

The study data were collected with “Triage Case Studies,” “Personal Information Form”

and “the Obstetric Triage Acuity Scale.”
Triage Case Studies

Brief triage case studies included medical history and acuity level of the obstetric
patient who was considered useful for triage nurses. Triage case studies involved emergency
delivery, vaginal bleeding, hypertension, trauma, fetal movement deficiency, pain, nausea,
vomiting and upper respiratory tract infection. 160 triage case studies contained primary
complaints, vital signs, Glaskow Coma Scale (GCS), Oxygen Saturation, bleeding and general
medical condition. The case studies were initially chosen by 5 experts, who were an emergency
medicine specialist, three specialist triage nurses, and a faculty member specialized in
education. The researcher assessed the content of the case studies considering the expert
opinions. To ensure the integrity of the content and the simplicity and clarity of language, the
researcher has revised the case studies making necessary additions/subtractions before finalizing
the scenarios.

Personal Information Form

The researchers developed a Personal Information Form in accordance with the recent
data in literature, which included 12 items inquiring demographic characteristics such as age,
gender, marital status, educational status, duration of professional service, and income status as

well as whether or not they have received triage training before (Chagolla et al., 2013).
The Obstetric Triage Acuity Scale (OTAS)

The Obstetric Triage Acuity Scale was developed by Smithson et al. (2013) modeled on
a 5-category CTAS instrument. The OTAS is scored as 1-most acute, 2-very acute, 3-acute, 4-
less acute 5-not acute. The scale consists of complaint-oriented triage sections including the
time of assessment, medical complications and obstetric determinants. The OTAS was added
two more sections, the substance use and mental health assessment, in 2016 in the National
Study of Triage. Gratton et al. (2016) also added a final section to assess the patient's
hemodynamic status (shock), respiratory stress, fetal evaluation (fetal heartbeat, meconium in
amniotic fluid) and cervical dilatation to support the expert assessment of acuity. The scale was
collected under three main headings and in the original it was determined as kappa, OTAS 1-4
0.61-0.77 and OTAS 5 0.87 (Smithson et al., 2013).
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Data collection method

Before collecting the data, initially, the triage case studies were developed and the
expert opinions were obtained. Afterwards, 10 nurses who consented to participate in the study
were randomly selected to form a working group in the triage unit at the emergency service. The
data forms were completed via face-to-face interviews with the participants. The triage nurses
were asked to complete the Personal Information Form during their application. To comply with
the original OTAS form, Nancy Watts sent a presentation in English by email which was
translated to Turkish by the researcher (Smithson et al., 2013). The nurses who agreed to
participate in the study were divided into two groups and the researcher delivered a 30-minute
presentation to introduce the Obstetric Triage Acuity Scale and demonstrated how to apply the
scale. During the practice session, 10 nurses were given 160 written triage case studies and they
were asked to evaluate the acuity of patients by using the OTAS. The case studies were read by
the participants and their responses were recorded by the researcher. It took approximately 45-
50 minutes for each nurse to evaluate the case studies.

Data analysis

Statistical Package for the Social Sciences (SPSS) 20.0 and Statistical Analysis
Software (SAS) were used to analyze the study data. The inter-rater reliability was evaluated
with descriptive statistics such as mean, percentage, frequency, median (min-max) and Fleiss’s
Kappa coefficient tests. When adapting the OTAS to Turkish, it was also tested for language

validity and internal validity.
Language validity

The researcher translated the Obstetric Triage Acuity from English to Turkish and the
scale was also translated by three faculty members who were competent in English. The Turkish
translation of the scale was revised once again by the researcher and her advisor. The translation
was confirmed with “blind back translation” by a lecturer in the School of Foreign Languages at
Akdeniz University to minimize differences in conceptualization and interlingual errors.
Finally, the translation of the scale was sent to Nancy Watts, the author of the original scale, and

it was revised in line of the suggestions of the author (Smithson et al., 2013).
Internal validity

The researcher required expert opinion to evaluate the internal validity of the OTAS.
Thus, the researcher consulted with 8 faculty members to assess the Turkish translation of the
scale. The experts were asked to evaluate the scale with the Content Validity Index that was
developed by Waltz and Bausell in 1983 (Polit and Beck, 2006). The Index was designed as a 4-
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point likert form and it was scored as 1 “many revisions (as suggested)”, 2 “few revisions (as

suggested)”, 3 “appropriate”, 4 “very appropriate”.

2. RESULTS
This section provides descriptive characteristics of nurses who consented to participate
in the validity and reliability study of the OTAS in the triage unit at Akdeniz University

Hospital Emergency Service as well as findings related to the validity and reliability analysis for

the Turkish translation of the OTAS.

Table 1. Sociodemographic Characteristics of Triage Nurses in Emergency Units and Status of
Triage Training (n:21)

Sociodemographic Characteristics n %
Age 19-28 years old 9 42.9
29-38 years old 12 57.1
X+ SD 29.443.7 (min: 24-max:37)
Gender Female 15 71.4
Male 6 28.6
Marital Status Married 12 57.1
Single 9 42.9
Educational Status Vocational College 3 14.3
Undergraduate 17 81
Graduate 1 4.7
The duration of Professional Service (Years) | X +SD 6.943.0 (min: 2-max:14)
The duration of Professional Service in | X+ SD 4.342.2 (min: 1-max:8)
Triage Unit (Years)
Status of Triage Training Yes 17 81
No 4 19
Status of Participating in Triage Events Congress/Symposium -
In-service training 16 76.2
Certificate Programs 1 4.8
All 1 19
Need for Triage Training Yes 21 100
No
Use of Triage Scales Yes 21 100
No
Triage Scales ESI/ATS 21 100

The participants were aged between 20 and 35 years and the mean age was 29.1 + 3.8.
Also, 50.0% of the participants were women, 60% of them were married and almost all of them
(90%) had an undergraduate degree. More than half of the participants' income (60%) was equal
to expenditure. The mean duration of professional service was 6.4 = 3.3 and the mean duration
of professional service in emergency triage units was 3.8 + 2.5. It was also found that 80% of
the nurses in the study took triage courses during nursing education; 60% of them reported that

they received in-service training on triage. All the nurses (100%) reported that the healthcare
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staff needed triage training courses and that they were mainly using two different triage scales,
ESI (Emergency Severity Index) and ATS (Australian Triage Scale) (Table 1).

Validity analysis of the Obstetric Triage Acuity Scale
Language validity

The Turkish adaptation of the OTAS was first tested for language validity. The
researcher translated the scale from English to Turkish and then, the scale was also translated by
four faculty members. The translation of the OTAS was later revised by the researcher and her
advisor. In order to minimize differences in conceptualization and interlingual errors, the
translation was confirmed with “blind back translation” by a lecturer in the School of Foreign
Languages at Akdeniz University who hadn’t seen the original scale and who was competent in
English. Eventually, the Turkish translation of the scale was revised again by the researcher and

her advisor.
Analysis of internal validity

Each item in the scale was scored by the experts and these scores are presented in Table

To confirm the internal validity of the scale, the researcher consulted with 8 experts to
evaluate language validity who scored the translation of the scale as 1 “many revisions (as
suggested),” 2 “few revisions (as suggested),” 3 “appropriate,” 4 “very appropriate.” The
researcher revised the scale according to the expert opinions. As suggested in Table 2, average
expert points ranged from 3 to 4, minimum scores were between 2 and 4, and the maximum
score was 4. The Item Content Validity Index (I-CV1) for the simplicity and clarity of language
was 0.983, which was found to be above the average. The results of the scale content analysis
further indicated that the scale content validity index (S-CVI) was noted to be agreeable
between 0.80-0.90 and excellent when it was higher than 0.90. In this study, the Item Content
Validity Index for the simplicity and clarity of language was 0.8636, which suggested an almost

perfect scale content validity.

The experts didn’t only score the adaptation of the scale but also they commented on the
clarity of statements and the integrity of the content. Accordingly, several items in the scale, 1st,
3rd, 5th, 10th, and 14th items, were revised and corrected to ascertain the integrity of the

content and clarity in the language.
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Table 2. The Expert Opinions on Obstetric Triage Acuity Scale (n:8)

ltems i Minimu Maximum
N X Sd m
1 8 3.7500 0.46291 3.00 4.00
2 8 4.0000 0.00000 4.00 4.00
3 8 3.7500 0.46291 3.00 4.00
4 8 3.8750 0.35355 3.00 4.00
5 8 3.1250 0.35355 3.00 4.00
6 8 3.6250 0.51755 3.00 4.00
7 8 3.7500 0.46291 3.00 4.00
8 8 3.3750 0.51755 3.00 4.00
9 8 3.7500 0.46291 3.00 4.00
10 8 3.1250 0.64087 2.00 4.00
11 8 3.3750 0.51755 3.00 4.00
12 8 3.7500 0.46291 3.00 4.00
13 8 3.6250 0.51755 3.00 4.00
14 8 3.2500 0.70711 2.00 4.00
15 8 3.5000 0.53452 3.00 4.00
16 8 3.3750 0.74402 2.00 4.00
17 8 3.8750 0.35355 3.00 4.00
18 8 3.8750 0.35355 3.00 4.00
19 8 3.5000 0.53452 3.00 4.00
20 8 4.0000 0.00000 4.00 4.00
21 8 3.6250 0.51755 3.00 4.00
22 8 3.5000 0.53452 3.00 4.00

Reliability analysis of the Obstetric Triage Acuity Scale
The reliability of the OTAS was evaluated with the inter-rater reliability using Fleiss
Kappa coefficient analysis. Table 3 demonstrates the scores of the triage nurses evaluating the
OTAS and the actual scores of the scale.
Table 3. The Analysis of the Scores of the Nurses and the Actual Scores of the Scale (n:10)

Level Kappa Sd z P
1 0.53357 0.010660 50.0537 0.0001
2 0.36454 0.010660 34.1966 0.0001
3 0.41656 0.010660 39.0764 0.0001
4 0.36874 0.010660 34.5909 0.0001
5 0.42128 0.010660 39.5193 0.0001
Overall OTAS 0.42271 0.006003 70.4146 0.0001
Kendall
Coefficient of F SD SD P
Concordance
0.73352 27.53 158.818 1588.18 0.0001

General Kappa and Kendall's coefficient of concordance were used to correlate the
scores of the triage nurses and the actual scores of the scale and the results of both analysis were
found to be statistically significant which indicated that inter-rater agreement was stronger than

expected (Kendall W=0.733, p=0.001). The kappa results represent the degree of concordance
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of each category and Level 1 showed the strongest concordance followed by levels 5, 3, 4, and
2, respectively.

Table 4 shows the scores of 10 triage nurses who evaluated the Obstetric Triage Acuity
Scale. General Kappa and Kendall's coefficient of concordance were reported to be both
statistically significant, which suggested a stronger inter-rater agreement than expected (Kendall
W = 0.733, p = 0.001). The results of the kappa analysis further confirmed that level 1 showed

the strongest concordance followed by levels 5, 3, 4, and 2, respectively.

Table 4. The Scores of the Nurses Evaluating the OTAS (n:10)

Level Kappa Sd z P
1 0.50473 0.011785 42.8277 0.0001
2 0.32148 0.011785 27.2789 0.0001
3 0.37610 0.011785 31.9128 0.0001
4 0.32900 0.011785 27.9165 0.0001
5 0.38671 0.011785 32.8133 0.0001
Overall OTAS 0.38520 0.006637 58.0361 0.0001
Kendall
Coefficient of F SD SD P
Concordance
0.72174 23.34 158.8 1429.2 0.0001

The results in Table 5 demonstrate the simple and weighted Kappa coefficients of
concordance between the scores of the participant nurses and the actual scores of the OTAS.
Both the simple and weighted Kappa agreement coefficients were reported to be statistically
significant and a strong correlation was found between the scores given by the experts and the

actual scores of the scale (Simple Kappa: 0.7956 and weighted Kappa: 0.9185).

Table 5. The Analysis of the Scores of the Nurses and the Actual Scores of the OTAS (n:10)

Simple Kappa Weighte Kappa
Coefficient Coefficient
Kappa 0.7956 0.9185
Standard Deviation 0.0384 0.0197
95% lower confidence limit 0.7203 0.8799
95% higher confidence limit 0.8709 0.9571
Z 17.4901 11.6858
One way p 0.0001 0.0001

3. DISCUSSION
It has been widely suggested that special triage systems are needed to determine the
acuity of obstetric patients in emergency services and the OTAS was primarily designed to

establish a specific-triage system to correspond to the special needs of obstetric patients.
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The results of the analysis suggested that the Item Content Validity Index (I-CVI) was
0.983, which was found to be above the average. Also, the Scale Content Validity Index (S-
CVI) was 0.8636 concerning the simplicity and clarity of language that similarly indicated
almost perfect scale content validity. The internal validity of scales is often confirmed with |-
CVI and S-CVI scores of 0.80 and above (Polit and Beck, 2006). Ruhl et al. (2015), for
instance, tested MFTI for validity and found that the 1-CVI score was 0.82 and the S-CVI score
was 0.95, which already complied with the results of our analysis. These results demonstrate
that the experts agreed with the internal validity of the scale, and that the scale was suitably
adapted for Turkish culture. As a result, it could be suggested that the internal validity of the

Obstetric Triage Acuity Scale was successfully achieved.

To conduct the reliability analysis of the OTAS, inter-rater reliability was
comprehensively evaluated. Since the clinical condition of the patients in emergency services
may abruptly and unexpectedly change, the inter-rater reliability was the most commonly
available measure to verify the scale (Worster et al., 2004; Fernandes et al., 2005; Olofsson et
al., 2008; Grouse et al., 2008; Taboulet et al., 2009; Van der Wulp and Stel, 2010; McHugh,
2012; Parenti et al., 2014). The results of this study suggested that both simple and weighted
kappa coefficients of concordance were statistically significant, and a strong correlation was
reported between the scores of the participant nurses and the actual scores of the scale (0.7:
0.7956 and weighted Kappa: 0.9185). Smithson et al. (2013) similarly reported that the kappa
value of the original scale was 0.7147. Kenyon et al. (2017) also noted an excellent inter-rater
reliability (ICC 0.961 (95% CI1 0.91-0.99)) in a study on the obstetric triage system reliability in
a delivery unit in the UK.

The results of our study further complied with the results of reliability studies conducted
using many triage scales in emergency services such as ATS, EU, CTAS, SETS, FRENCH,
MCT and the Triage and Color Coding designed by the Ministry of Health in Turkey. Erimsah
et al., (2017) carried out a study to evaluate the inter-rater reliability and validity of the Triage
and Color Coding designed by the Turkish Ministry of Health with 618 actual patients and
reported a quadratic weighted kappa value of 0.725 (95% CI 0.68- 0.77) which was concluded
to be statistically significant. Likewise, in a relevant study conducted in Turkey, the reliability
of a triage system, TraumaKs, was found to be almost perfect in terms of inter-rater reliability
and validity compared to the results of similar studies (Weighted Kappa Value: 0.862)
(Akdogan, 2018). Rutschmann et al. (2018) also carried out a study with 3387 patients and
stated that the Swiss Emergency Triage Scale (SETS) indicated a significant inter-rater
agreement (mean 0.6: 0.68; 95% confidence interval (Cl): 0.60-0.78). Moreover, Gerdtz et al
found a kappa value of 0.412 in a study conducted with 237 case studies using the ATS and they
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reported a lower level of agreement in case studies, particularly involving psychiatric and
obstetric patients (k = 0.243, 95% CI 0.237-0.249; x« = 0.319, 95% CI 0.310-0.328) (Gerdtz et
al., 2008). Taboulet et al. (2009) carried out a study with actual patients in France by using
FRENCH version 2 and found that the weighted kappa value was 0.77 for inter-rater reliability.
In a similar study, the researchers reported a significant level of inter-rater reliability in a study
conducted with ESI version 2 with a kappa value ranging from 0.70 to 0.80 (Eitel et al., 2003).
Pourasghar et al. (2015) noted linear weighted kappa and quadratic kappa weights of 0.312
(95% CI: 0.253- 0.370) and 0.482 (95%) in their study with ESI. Furthermore, In a recent study
conducted with ESI version 4, the kappa value was 0.73 (Mistry et al., 2018). The Canadian
Triage Acuity Scale (CTAS) was tested for reliability and the kappa value was found to be 0.73
by Fernandes et al. (2013) and 0.87 by Alquraini et al. (2015). Dalwai et al. (2014), on the other
hand, tested the South African Triage Scale for reliability and found the kappa value as 0.77.
Recent meta-analyzes have indicated that kappa coefficients for CTAS, ESI, MTS and ATS
were 0.67, 0.79, 0.75 and 0.42, respectively (Ebrahimi et al., 2015; Mirhaghi et al., 2015;
Mirhaghi et al., 2017).

CONCLUSIONS

Therefore, it could be concluded that there was a strong inter-rater agreement in the
reliability assessments of the Turkish adaptation of OTAS Turkish and it could be

recommended as a reliable triage scale.
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