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Background: As part of the national COVID-19 preparedness efforts in Kingdom of Saudi Arabia to overcome the crisis of the
COVID-19 pandemic, emergency rooms’ (ERs) health-care providers were required by their health institutions to receive a triage
training program (TTP) as well as involving on a disaster preparedness program (DPP) and/or participation in a mock drill towards
disaster response. These efforts attempted to enhance skills of ER health-care providers to make triage decisions, and, consequently,
improve patient flow in ERs during the COVID-19 pandemic. However, the influence of these hospitals’ educational efforts on the
decision-making skills of ERs’ health-care providers has not yet been reported.
Purpose: To identify the effect of hospitals’ COVID-19 preparedness educational efforts on triage decisions by ERs’ health-care
practitioners during the crisis of the COVID-19 pandemic.
Methods: A one-group posttest-only design was conducted in ERs of regional hospitals in which Triage Decision-Making Inventory
(TDMI) was used to collect data.
Results: About 78%, 70% and 78% of participants had taken TTP, DPP or were involved in mock drills, respectively. Skills of triage
decision-makers in critical thinking and confidence have higher mean scores than cognitive and intuition skills. A positive relationship
was found between TTP and participants’ cognitive (p=0.01), critical thinking (p=0.03), confidence (p=0.01) and intuition (p=0.02)
skills as pertained to triage decision-making. Also, a positive relationship was found between DPP and cognitive abilities (p=0.04), as
well as those involved in mock drills and measures of confidence (p=0.03).
Conclusion: TTP may enhance triage decision-making abilities of health-care professionals and contribute in delivering rapid and
safe care service during disasters.
Keywords: cognition, emergency, health practitioners, COVID-19, triage, decision-making

Introduction
During the coronavirus pandemic (COVID-19) that appeared first in Wuhan, China, 2019, hospital resources were
stretched and Emergency Rooms (ERs) have been significantly impacted.1 ERs have played a critical role during
COVID-19 pandemic. Indeed, ERs are the first place to detect and isolate patients infected with COVID-19.
Researchers reported that the number of patients triaged and the acuity of their conditions in ERs increased during
COVID-19 compared to the same period of time in the previous years.2

In Kingdom of Saudi Arabia (KSA), nurses and physicians working in ERs during the COVID-19 pandemic have
faced a great challenge to not only provide timely care for COVID-19 patients with severe or mild symptoms, but also to
deal with a large number of regular visits of patients and distinguish them from suspected COVID-19 patients. Studies
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conducted in KSA to investigate the influence of COVID-19 pandemic on the volume and acuity of patients presenting in
ERs revealed an overall reduction in the total number of patients; however, a significant increase in the number of
patients attending the ERs as higher acuity was also noticed.3,4 The increment of the number of patients with higher
acuity was about 200% resulting in an overcrowding and delay in ERs services.4 This increase in the number of patients
with a higher acuity has interfered with patient flow and put health-care providers and other patients at high risk of
infection with the COVID-19 virus.5 Indeed, the COVID-19 is a highly infectious virus and can rapidly spread through
droplets and interpersonal contact.

Patient flow can be maintained through sorting and triaging of patients.6,7 The triaging process is defined as arranging
the patients according to the severity of their conditions while the process of prioritizing patients and deciding who
should be treated first among others is called triage decision-making.8 The definition encompasses several processes: (a)
selecting a patient among a group of patients, (b) separating (c) categorizing, and (d) prioritizing the categories.9 Triage
decision-making is important and depends on ER staff experience. Further, cognitively processing the information
available to take the best possible decisions is critical in everyday practice in emergency setting.10

Triage decisions are often made promptly, independently and under time restrictions, hence, it can critically influence
the patients’ outcomes and flow. The literature has consistently shown that practitioners’ skills such as cognitive, critical
thinking, confidence and intuition are key elements in maintaining the accuracy and promptness of triage decision-
making and therefore patient’s safety.8–11 These skills can be enhanced by conducting tailored educational programs.12–14

In an attempt to enhance skills in triage decision-making for ER health-care providers in Saudi Arabia during the
COVID-19 pandemic, hospitals’ COVID-19 preparedness plan which included three modes of training was conducted.

The hospitals’ COVID-19 preparedness and response plan was designed under the guidance of the Ministry of Health
(MOH) in Saudi Arabia as a collaborative effort to face COVID-19 crisis. It involves training health-care providers to
rapidly triage patients with suspected COVID-19 and distinguish them from the non-suspected. The hospitals’ COVID-
19 preparedness plans also include preparing health-care providers to rapidly detect and effectively respond to the
COVID-19 outbreak by teaching them the principles of disaster triage, the policies of infection control and prevention,
transmission-based precaution, personal protective equipment (PPE), hand hygiene; and environment cleaning.15

Identifying the specific influence of these hospitals’ strategies on practitioners’ skills in making triage decisions
during COVID-19 has not been reported. Hence, this study aims to identify the effect of hospitals’ COVID-19
preparedness educational efforts on the triage decision-making skills of ER health-care practitioners during the crisis
of the COVID-19 pandemic.

Materials and Methods
A one-group posttest-only design was conducted from March to July 2020 in three main regional hospitals in the
Kingdom of Saudi Arabia. A one-group posttest-only design was used because the participants already have been
exposed to the hospitals’ COVID-19 preparedness educational program. The design has the same steps of the pre-post-
test design, except that the pre-test step is omitted.

Participants
A convenience sampling technique was used in which all ER physicians and nurses were considered eligible and were
invited to take part in the study. Prior to conducting the study, sample size was calculated to identify how many
participants (physician and nurses) would be needed in the study. Using an online sample size calculator and with an
alpha = 0.05 and power = 0.80, the estimated sample size needed was approximately N = 213 (45 physicians and 168
nurses).

Data Collection Instruments
Participants completed a demographic data questionnaire which included age, gender, professional qualification and work
experience. In addition, the “Triage Decision-Making Inventory (TDMI)” (Cone, 2000) was employed. The TDMI is
a self-reporting survey and includes 31 items measuring health-care professional decision-making skills in an ER setting

https://doi.org/10.2147/IDR.S347375

DovePress

Infection and Drug Resistance 2022:15926

Alzahrani and Al-Moteri Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


on a 5-point, Likert scale (5 = Strongly agree; 4 = Agree; 3 = Undecided; 2 = Disagree, and 1 = Strongly disagree). The
highest score to be obtained from the inventory is 155.

The inventory consists of four subscales as follows: (a) cognitive behaviours, (b) confidence, (c) intuition, and (d)
critical thinking. The first subscale deals with the cognitive abilities and has six items that relate to organization,
prioritization and judgment skills. The second subscale deals with the confidence and has eight items which assess the
skills required to ask the correct questions in a triage setting. The third subscale deals with intuition and encompasses
seven items that explain the inner feelings. The fourth and final subscale deals with critical thinking and has 10 items that
assess the ability to communicate, collect and evaluate the required information to make decisions.

The tool has been found to be statistically valid and reliable.8 According to Cone,16 also reported in Aktaş and
Alemdar (2017),9 the overall Cronbach’s alpha coefficient of the tool was found to be (α=0.95) indicating a high level of
reliability and the Cronbach’s alpha coefficient for “the subscales” ranged from (α=0.84) to (α=0.89) indicating good
level of reliability. The reliabilities for the four subscales were assessed also by Smith and Cone,8 and were found to be
acceptable as follows: the Cronbach’s alpha coefficient for cognitive abilities, confidence, intuition, and critical thinking
were, 0.91, 0.94, 0 87, and 0.86, respectively.

Because the “TDMI” is a self-report that focuses on triage decision-making specific skills such as cognition, critical
thinking, confidence and intuition use, rather than on particular proficiency abilities, diseases, or guideline and protocols,
the tool can be used in any context of health-care professionals working inside an ER.

Hospitals COVID-19 Preparedness Plan
As a part of the hospitals’ COVID-19 preparedness and response plan at the beginning of the COVID-19 pandemic,
hospitals offered a one-day online triage training program (TTP) or a disaster preparedness program (DPP) as well as
mock drills. All health-care providers were recommended to attend at least two of these educational and training
programs. The aim of the TTP is to provide health-care providers with the required knowledge to appropriately prioritize
patients during the disaster to enhance patient flow and care process. DPP aimed to provide health-care providers with an
introduction to national emergencies and the essential role that they play during the time of the disaster. Mock drills were
provided only for the first responders (ER health-care practitioners) to practice emergency procedures.

Data Collection Procedure
Due to the COVID-19 social restrictions, the “TDMI” was distributed electronically to physicians and registered nurses
through their official emails, following the hospital review board approval (HAP-2-T-067:453). All health-care practi-
tioners [(N=263) (61 physicians and 202 nurses)] working in three main regional hospitals received an invitation to
contribute to the current study as an “electronic notice”. The participants were able to read the invitation, the study
information and the consent form. If the participant wished to participate, he/she was able to access the link and complete
the demographic data, complete the “TDMI”, and click the submit icon.

Prior to the data collection process, the research team set a target for the unacceptable percentage of missing data.
Less than 20% of missing data was acceptable.17 Of the 263 eligible participants, 228 surveys were returned. Of those
returned surveys, 15 were discarded, nine (9) due to missing data (>20% are missed) and six (6) were considered
inattentive responders and were removed.

Data Analysis
Data analysis was performed using Statistical Package for the Social Science (SPSS) Version 22. Descriptive analysis
was used to describe sample characteristics. One-way ANOVA test and two tail t-test were used to determine if there
were statistically significant differences between the groups relevant to particular variables. Specifically, to compare the
sociodemographic characteristics of the ER health-care professionals with their mean TDMI subscale scores in the status
of receiving hospitals’ COVID-19 preparedness educational program (TTP, DPP, Mock Drills). The value of p < 0.05
was accepted as being statistically significant.
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Results
The Demographic Variables
A total of 213 participants (Physician n = 45 and Registered Nurses n = 168) agreed to take part in this study. Of these,
67% (n = 143) were female and 33% (n = 70) were male. The mean age of the participants was 35 years (±7.19 years). At
the time of the study 60% (n = 129) of participants had work experience in ER of more than five years and 40% (n = 84)
of participants had work experience of less than five years.

The Hospitals COVID-19 Preparedness Plans and TDMI Subscale
Out of the 213 participants, 78% (n = 165) had taken TTP and 70% (151) had taken DPP offered by their institution.
Seventy-eight per cent (n = 165) of participants had been involved in mock drills and training sessions towards disaster
response. The mean and standard deviation of TDMI subscale score of the ER professionals is presented in Table 1.

The Association Between Demographic Variables and TDMI Subscale Scores
When the demographic variables of the ER participants were analysed in relation to the mean of TDMI subscale scores
irrespective of the method used for the training, it was determined that there was a significant difference in cognitive
abilities among different age (p=0.025) and professional experience groups (p=0.02) of ER participants. Similarly, the
mean score of the confidence subscale showed significant difference among different age (p=0.02) and professional
experience groups (p=0.01) of ER participants. A statistically significant difference was found between intuition and
being a physician (p=0.03) and years of work experience (p=0.01) (see Table 2).

The Association Between Hospitals COVID-19 Preparedness Efforts and TDM Skills
Out of 213, 78% (n = 165) and 70% (n = 151) of participants had been involved in a TTP and DPP, respectively, and 78%
(n = 165) of participants had participated in a Mock Drill. There is a statistically significant association between all the
triage skills – cognitive (p=0.01), critical thinking (p=0.035), confidence (p=0.01) and intuition (p=0.02) and having
participated in a TTP. Meanwhile, a significant association was found only between cognitive abilities (p=0.04) and DPP.
Further, a significant difference was found between the confidence subscale and the status of having been involved in
mock drills and training sessions towards disaster response (p=0.03) (see Table 3).

Discussion
This study aimed to evaluate the influence of hospitals’ COVID-19 preparedness educational efforts on the dimensions of
triage decision-making processes of health-care practitioners working in the emergency departments. Enhancement of
ERs’ health-care practitioners’ decision-making skills is essential to improve patient flow.

In normal circumstances, triage decision-making is an important part of ER care as it categorizes patients according
to their acuity in order to manage patient flow,9 yet, during the COVID-19 pandemic, managing patient flow becomes
more difficult for health practitioners. This study evaluated the specific skills of health practitioners’ triage decision-
making skills in ERs during COVID-19 pandemic, to correlate them with specific national COVID-19 preparedness
efforts.

Table 1 Mean Scores of TDMI Subscales

Skills n Number of Items Range Mean SD

Cognitive 213 6 6–30. 22.8 4.61

Critical thinking 213 10 10–50. 38.7 6.29

Confidence 213 8 8–40. 31.2 5.25

Intuition 213 7 7–35. 24.6 4.96
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Table 2 TDM Skills in Relation to Demographic Data

Skills Demographic Variable F/T P-value

Cognitive skills Age 3.13 0.02*

Gender 1.42 0.15

Speciality 0.39 0.69

Professional experience in ERs 3.81 0.02*

Critical thinking skills Age 0.78 0.50

Gender 1.43 0.15

Speciality −0.14 0.89

Professional experience in ERs 1.23 0.29

Confidence Age 3.25 0.02*

Gender 0.18 0.85

Speciality −0.03 0.97

Professional experience in ERs 5.07 0.01*

Intuition skills Age 1.91 0.12

Gender 1.82 0.01

Speciality −2.09 0.03*

Professional experience in ERs 4.18 0.01*

Note: *Sig. p < 0.05.

Table 3 TDM Skills in Relation to Hospitals COVID-19 Preparedness Efforts

Skills Hospitals COVID-19 Preparedness
Efforts

F/T P-value

Cognitive skills TTP 4.27 0.01*

DPP 2.06 0.04*

Mock Drills 1.09 0.27

Critical thinking skills TTP 3.40 0.03*

DPP 1.65 0.09

Mock Drills 0.84 0.40

Confidence TTP 4.02 0.01*

DPP 1.71 0.08

Mock Drills 2.09 0.03*

Intuition skills TTP 3.95 0.02*

DPP 1.60 0.11

Mock Drills 1.83 0.06

Note: *Sig. p < 0.05.
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Triage decision-making depends on cognitive critical thinking, confidence and intuition.16 In this study, it was found
that the participants’ mean score of perceived critical thinking skills and confidence in triage decision-making was higher
than cognitive and intuition skills among general health practitioners working in emergency rooms. Perhaps, the reason
that the critical thinking skills of the health practitioners’ triage decision-making in the study was high is due to the triage
training courses. Indeed, developing critical thinking skills is influenced by the learning environment, approach of
training and the trainers’ competence.18

In this study, 78%, 71% and 78% of the health-care professionals were determined to have been involved in hospitals’
COVID-19 preparedness educational programs, TTP, DPP and mock disaster exercise, respectively. Researchers have
confirmed the need for ongoing education and training.9,19,20

It was noticed in the current study that the cognitive abilities, critical thinking skills, confidence and intuition were
high in the health-care providers that had been involved in and completed the TTP. Lack of TTP among emergency
health-care providers was found to be associated with lack of the accuracy of triage decisions.9,20 Meanwhile, DPP was
found to influence the cognitive abilities of health practitioners only. Perhaps, this is because cognitive skills refer to
prioritization skills and knowledge (Smith and Cone, 2010).8 These findings show the importance of training in triage
and disaster for health-care practitioners in ERs.21

In the current study, health practitioners’ characteristics such as years of work experience and receiving a training
session on triage decision-making were found to influence participants’ cognitive skills, confidence and intuition. These
findings are consistent with the Aktaş and Alemdar,9 study that found a positive relationship between health practitioners
with triage care certificates and triage decision cognitive skills, confidence and intuition. Triage decision-making is made
by nurses and physicians; however, intuition was found to be high among physicians who had more years of work
experience in ERs. This might be related to the type of intuition. Nurses describe their intuition as a “gut feeling”, or their
ability to feel that something is going wrong with the patient or their worry about the patient condition,22 while
physicians describe their intuition as a “recognition”, their ability to make a quick decision despite a lack of
information.23

The ability to make quick decisions is very critical in ERs. Hence, the development of a triage decision-making
educational plan for health-care professionals who work in ERs will contribute in improving patient flow and conse-
quently patients’ outcomes.

Implications
Enhancing triage decision-making in all health practitioners is essential to improve patient flow and consequently
patients’ outcomes, particularly during a disaster. Triage decision-making is recognised as a cognitive practice to make
the best decision for the consequent intervention steps to take place. The findings of the current study imply the
importance of providing health practitioners with educational programs and training courses in triage to improve skills
of “triage decision-making”. Further studies are required to identify the reasons behind the lack of the influence of
disaster preparedness programs on triage decision-making skills.

Limitations
The study has several limitations. First, the study was conducted in a single region. Further studies are suggested
including in emergency services from other locations. The social, cultural, and economic status of Saudi Arabia differs
from other countries; the results cannot be transferred, and similar studies should be carried out in other countries.
Second, a considerable number of participants had two or three types of training modes simultaneously; hence, there was
an overlap in terms of the specific impact of the various training sessions. This has made it difficult for the researchers to
know if a particular skill was gained from one mode or more than one mode of training. This kind of methodological
limitation can only be managed early during the construction of the demographic part of the survey. Future researchers
should consider this deficiency and include this missing element. Third, this study used a one group posttest only design.
It is difficult to infer a causal relationship between the national preparedness program and outcomes; a pre-post
experimental design is required.
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Conclusions
In this study, it was found that DPP may increase participants’ cognitive abilities and confidence, while TTP may
increase participants’ cognitive, critical thinking, confidence and intuition abilities. Involvement in mock drills and
training sessions was found to increase participants’ confidence. The cognitive abilities, confidence and intuition skills
were higher in health-care professionals who had more years of work experience in ERs and the usage of intuition was
higher among physicians. Understanding factors influencing the triage decision-making skills of health professionals may
facilitate an understanding of their training needs.
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