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Abstract

Overcrowding and extended waiting times in the emergency department (ED) can pose a significant risk of
COVID-19 transmission from patients to healthy individuals. In 2017, the Saudi Ministry of Health (MOH)
introduced a visual triage system (VTS) with scoring to notify healthcare workers (HCWs) in EDs about the
Middle East respiratory syndrome coronavirus (MERS-CoV) infection risk. During the COVID-19 pandemic,
the MOH employed a VTS to classify patients according to their potential risk of COVID-19 infection upon
their admission to the ED. Suspected patients were then directed along specific pathways to reduce their
contact with healthy individuals. This study assessed HCWSs’ satisfaction with the VTS in the ED of two
major government hospitals within the Riyadh region. Additionally, it assessed HCWs’ perceptions of VTS
effectiveness. This study used a cross-sectional, observational design and relied on surveys for data
collection. A total of 127 participants completed the survey, of which 87 (68.5%) were based in the EDs of the
two hospitals. Among the ED participants, 18.1% expressed satisfaction with the VTS, 46.4% were neutral,
and 33.1% reported dissatisfaction. ED participants provided feedback on the system’s effectiveness, with
24.1% finding it effective, 66.7% considering it somewhat effective, and 9.2% deeming it ineffective. Of the
total (127) study participants (70.1%) reported that the HCWs required better training to effectively
implement the VTS infection control plans for suspected cases. Fewer than half of the participants (35.4%)
deemed the time spent by VTS personnel to identify COVID-19 cases to be reasonable, whereas 22% found it
too short and 27.6% considered it too long. Of the total 127 participants, 63% reported that language
differences between patients and HCWs constituted barriers to the effective application of the VTS. Our
study findings indicated that most ED participants had a neutral outlook on their satisfaction with the VTS
and a neutral perspective on the effectiveness of VTS, viewing it as only somewhat effective. Reported
weaknesses and key obstacles to the successful implementation of the VTS included language barriers. and
insufficient training for HCWs, and unclear VTS pathways. The reported strengths of the VTS included its
effectiveness in reducing crowds and identification of COVID-19 patients.
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Keywords: middle east respiratory syndrome (mers-cov), healthcare workers (hcws), emergency department (ed),
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Introduction

The concept of triage, stemming from the French verb “trier,” plays a pivotal role in medical practice [1-3].
Triage originated in scenarios marked by constrained resources and time limitations, in which efficient
decision-making becomes paramount [4]. Triage is a systematic framework for categorizing casualties to
optimize life-saving outcomes. The significance of this concept transcends battlefields and extends to
emergency departments (EDs), where efficiency is equally crucial [2,5]. The Manchester Triage System
(MTS), developed in Manchester, UK, more than two decades ago, is among the most widely adopted triage
systems [6]. It employs a 5-point scale to prioritize patients in the ED, streamlining timely and accurate
decision-making in alignment with the core purpose of triage in medical settings [7].

Another notable system is the Canadian Triage and Acuity Scale (CTAS), introduced in 1999 for hospital EDs
in Canada [8]. Using a 5-point scale, CTAS prioritizes patients based on the severity of their condition,
providing a standardized approach to triage. Its validation in various countries, including Saudi Arabia,
underscores its reliability among ED triage nurses, facilitating effective patient management [9].

Preparation for emerging diseases is a fundamental requirement for healthcare facilities seeking to enhance
medical safety. The COVID-19 pandemic serves as a stark reminder of this necessity, as healthcare
infrastructures globally face unprecedented strains. Notably, EDs have borne the brunt of these challenges.
Considering the high communicability of COVID-19, EDs emerged as potential hubs for disease
transmission, demanding heightened preparedness and vigilance of a healthcare worker (HCW) at entry
points [10]. The risk of contagion between patients, particularly in overcrowded hospitals, prompted health
policymakers in Saudi Arabia to introduce guidelines mandating visual triage stations at ED entrances [11].
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This practice has since become compulsory for all Saudi hospitals.

In 2017, the Saudi Ministry of Health (MOH) introduced a visual triage system (VTS) with scoring to notify
HCWs in EDs about the risk of Middle East respiratory syndrome coronavirus (MERS-CoV) infection [11].
During the pandemic, the MOH employed a VTS to classify patients according to their potential risk of
COVID-19 infection upon their admission to the ED. Suspected COVID-19-positive patients were then
directed along specific pathways to reduce their contact with healthy individuals [11].

Moreover, the infection prevention and control (IP&C) departments at these hospitals monitored and
evaluated the level of COVID-19 infection risk based on VTS effectiveness in EDs.

Diverse triage methods for patients infected with COVID-19 reflect variations in disease symptoms across
countries. The optimal triage system is intended to sort and classify patients during outbreaks of infectious
disease. The visual triage station at the ED entrance involves assessing patients using a numerical scale
checklist [12]. Trained nurses conduct interviews and assessments; patients scoring >4 are directed to a
respiratory waiting area after hand hygiene procedures and wearing surgical masks. Doctors subsequently
assess these patients in designated respiratory zones. These stations have proven immensely useful in the
timely detection of suspected cases, averting cross-transmission, and preventing hospital outbreaks [12].

Our study investigated the effectiveness and satisfaction levels associated with the VTS from the viewpoint
of HCWs during the COVID-19 pandemic in two prominent hospitals in Riyadh. By directly soliciting
feedback from frontline HCWs, we have gained valuable insights into performance and the general
satisfaction levels of VTS among HCWs.

Materials And Methods

Using a survey-based cross-sectional, observational approach, the study focused on HCWs employed in the
EDs of two prominent hospitals in Riyadh. We also collected data on infection control HCWs since part of
their routine operations is to continuously monitor and assess the effectiveness of the VTS introduced in the
EDs. There are two main points based on which the assessment was done in this study, effectiveness of the
VTS and satisfaction with the VTS. For each point, we included several questions in the survey. The VTS is
routinely assessed as per the MOH announced schedule. The triage is done usually by the emergency room
(ER) nurses. The inclusion criteria encompassed HCWs with a minimum of three months of experience in
dealing with the VTS.

We used an online self-administered questionnaire available in two versions, English and Arabic. Before
data collection, the study questionnaire was validated by physicians from the MOH’s IP&C Department to
ensure the clarity and appropriateness of the included questions.

The questionnaire consisted of three sections. The first section collected information on participant
demographics, including age, gender, department, hospital, position, and nationality. The second section
consisted of questions aimed at evaluating participants’ satisfaction with the VTS and its overall
effectiveness. Responses to the VTS satisfaction question were classified into three categories: satisfied,
neutral, and dissatisfied. In the third section, open-ended questions were incorporated to gather
participants’ responses regarding both the advantages and disadvantages they perceived in using the VTS.

The minimum required sample size for this study was determined to be 113 participants out of a total
population of 350 HCWs across the two studied hospitals, with a response distribution estimated at 50%, a
desired statistical power of 80%, and a permissible margin of error of 5%.

Statistical analysis was conducted using Statistical Package for the Social Sciences (SPSS) version 26 (IBM
Corp., Armonk, NY), designed for Microsoft Windows. Categorical data were presented as frequencies
(number of cases) and corresponding percentages. To assess the differences between subgroups, statistical
comparisons were made using the Chi-squared or Fisher’s exact test, wherever appropriate. P-values of less
than 0.05 were considered statistically significant.

Before commencing the study, we obtained an institutional review board (IRB) exemption to perform this
research from the IRB within Health Cluster One of Riyadh City. All data collected from study participants
were treated with utmost confidentiality, ensuring their anonymity.

Results

This study assessed HCWs’ satisfaction with the VTS in the ED department of two major hospitals in the
Riyadh region. Additionally, it assessed their perceptions of VTS effectiveness.

Table I provides an overview of the demographics of study participants. Out of the 127 HCWs included, 74%
(94) fell within the age group ranging from 25 to 39 years. Among the participants, approximately half
(53.5% (68)) were ER nurses, 31.5% (40) were IP&C specialists, and 15% (19) were ER physicians.
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Parameters

Age

Position

Department

Gender

Nationality

Language of the questionnaire

Furthermore, 68.5% (87) of the participants were employed in the EDs of the two studied hospitals.

Category Frequency Percentage (%)
25-39 years 94 74
40-60 years 33 26
ER physician 19 15
ER nurse 68 53.5
IP&C staff 40 315
Emergency 87 68.5
IP&C 40 31.5
Male 51 40.2
Female 76 59.8
Saudi 67 52.8
Non-Saudi 60 47.2
English 48 38
Arabic 79 62

TABLE 1: Demographic characteristics of study participants (n = 127)

ER, emergency room; IP&C, infection prevention & control

Regarding gender and nationality, most of the participants were female (59.8% (76)) and of Saudi nationality
(52.8% (67)). Additionally, the questionnaire was primarily administered in Arabic, with 62% (79) of
participants responding in this language.

Table 2 illustrates the overall satisfaction of all study participants (N=127) with the VTS. Specifically, 18.1%
(23) of participants expressed satisfaction, 46.4% (59) had a neutral opinion, and 33.1% (42) were
dissatisfied. Regarding effectiveness, most participants (56.7%) considered the system somewhat effective in
the early detection and control of COVID-19 cases in the ED, 26% (33) deemed it effective, and 14.2% (18)
found it to be ineffective. Furthermore, a significant proportion of participants (70.1% (89)) believed that the
VTS staff were inadequately trained, and 63% (80) recognized that language differences between HCWs and
patients posed a barrier to VTS effectiveness. Moreover, more than one-third of the respondents (35.4%
(45)) reported that the time spent by the VTS in identifying COVID-19 cases was reasonable.
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Parameters Category Frequency Percentage (%)
Satisfied 23 18.1
Neutral 59 46.4
Satisfaction with VTS
Dissatisfied 42 331
No opinion 3 2.4
Effective 33 26
Somewhat effective 72 56.7
Effectiveness of VTS
Ineffective 18 14.2
No opinion 4 3.1
Agree 33 26
Healthcare workers are adequately trained to detect suspected cases Disagree 89 70.1
No opinion 5 3.9
Too short 28 22
Reasonable 45 35.4
Time to identify suspected cases
Too long 35 27.6
No opinion 19 15
Agree 80 63
Language barriers Disagree 37 291
No opinion 10 7.9

TABLE 2: Healthcare workers’ (n = 127) evaluation of the VTS

VTS, visual triage system

Table 3 presents a comprehensive view of the strengths and weaknesses of the VTS as perceived by HCWs in
the study. The most commonly reported weaknesses of the VTS were the presence of unclear pathways, the
absence of well-trained VTS physicians, and an unclear checklist. Reported strengths of the VTS included its
effectiveness in organizing and reducing crowd congestion and its ability to triage emergency cases,
facilitating quicker follow-up on such cases.
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VTS parameter Category Frequency Percentage (%)
Unclear pathways 59 46.5
Lack of trained physicians 29 22.8
Unclear checklist 25 19.7
Weaknesses Time-consuming 17 13.4
Complicated 11 8.7
Useless 11 8.7
Increased crowdedness 6 4.7
Organize and reduce crowds 20 20.4
Identification of COVID-19 patients 21 214
Strengths Optimizing patient pathway 14 14.2
Efficiency in responding to emergency 13 13.2
Other 17 17.3
Increase employee training 46 46.9
Triage by doctors and nurses only 13 13.3
Define specific triage points in the reception of emergency departments and clinics 8 8.2
Suggestion for improvement
Define specific pathways 6 6.1
Preliminary triage by nurses and final triage by doctors 4 41
Other 2 2

TABLE 3: Reported VTS strengths and weaknesses and suggestions for improvement (n = 127)

Some participants provided more than one answer

VTS, visual triage system

The most frequently suggested improvements included the need for adequate and ongoing training for the
VTS staff, involving both triage processes and checklists. Additionally, it was recommended that VTS be
exclusively conducted by specialized doctors and nurses. Other suggestions included starting initial
screening by nurses and final screening by doctors, establishing defined triage points in the reception areas
of EDs and clinics, and specifying visual triage pathways.

The data regarding language barriers are illustrated in Table 4. More than two-thirds (70.1% (61)) of HCWs in
the ED found that the language differences between VTS HCWs and patients presented a significant barrier
to the effective application of the VTS. This sentiment was shared by only 47.5% (19) of their colleagues in
the infection control department (p = 0.014).
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Factors
Categories
Female
Gender
Male
25-39
Age
40-60
Non-Saudi
Nationality
Saudi
Infection
Department Control
Emergency
ER nurse
Position ER physician
IP&C staff

Language differences between VTS healthcare workers and patients presented barriers to the effective

application of the VTS p-
value
Agree Disagree
46 (60.5%) 30 (39.5%)
0.482
34 (66.7%) 17 (33.3%)
63 (67%) 31 (33%)
0.112
17 (51.5%) 16 (48.5%)
39 (65%) 21 (35%)
0.657
41 (61.2%) 26 (38.8%)
19 (47.5%) 21 (52.5%)
0.014
61 (70.1%) 26 (29.9%)
49 (72.1%) 19 (27.9%)
13 (68.4%) 6 (31.6%) 0.017
18 (45%) 22 (55%)

TABLE 4: Analysis of the language differences between VTS healthcare workers and patients

VTS, visual triage system; ER, emergency room; IP&C, infection prevention & control

Moreover, 72.1% (49) of ER nurses found that language differences were significant barriers to the VTS (p =
0.017). This sentiment was shared by 68.4% (13) of ER physicians and 45% (18) of IP&C staff.

Table 5 shows data about respondents’ perceptions of the effectiveness of VTS in detecting and controlling
COVID-19 cases. For instance, a higher proportion of IP&C staff (37.5% (15)) considered VTS to be effective
(p < 0.001) than ER physicians (21.1% (4)) and ER nurses (20.6% (14)). Moreover, the workers in the infection
control department were more likely (30% (12)) to consider the VTS to be effective than those who worked in
the ED (24.1% (21)) (p < 0.001). Saudi participants (34.3% (23)) were more likely to consider the VTS to be
effective than non-Saudi participants (16.7% (10)), with a p-value of 0.021.
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Gender

Age (years)

Nationality

Department

Position

Effective Somewhat effective Ineffective p-value

Female 18 (23.7%) 42 (55.3%) 16 (21.1%)

0.373
Male 15 (29.4%) 30 (58.8%) 6 (11.8%)
25-39 24 (25.5%) 59 (62.8%) 11 (11.7%)

0.011
40-60 9 (27.3%) 13 (39.4%) 11 (33.3%)
Non-Saudi 10 (16.7%) 35 (58.3%) 15 (25%)

0.021
Saudi 23 (34.3%) 37 (565.2%) 7 (10.4%)
Infection control 12 (30%) 14 (35%) 14 (35%)

<0.001
Emergency 21 (24.1%) 58 (66.7%) 8 (9.2%)
ER nurse 14 (20.6%) 49 (72.1%) 5 (7.4%)
ER physician 4 (21.1%) 12 (63.2%) 3 (15.8%) <0.001
IP&C staff 15 (37.5%) 11 (27.5%) 14 (35%)

TABLE 5: Perceived VTS effectiveness in the detection and control of COVID-19 cases

VTS, visual triage system; ER, emergency room; IP&C, infection prevention & control

Factors

Gender

Age

Nationality

Department

Position

As indicated in Table 6, 38.8% (26) of Saudis considered hospital HCWs to be well-trained compared with
11.7% (7) non-Saudis (p < 0.001). However, factors such as age, gender, departments, and positions had no
significant impact on perceptions of whether HCWs were well trained. As indicated in Table 6, 38.8% (26) of
Saudis considered hospital HCWs to be well-trained compared with 11.7% (7) non-Saudis (p < 0.001).
However, factors such as age, gender, departments, and positions had no significant impact on perceptions
of whether HCWs were well trained.

Healthcare workers in the hospital are well-trained

p-value
Categories Agree Disagree
Female 19 (25%) 57 (75%)

0.758
Male 14 (27.5%) 37 (72.5%)
25-39 28 (29.8%) 66 (70.2%)

0.099
40-60 5(15.2%) 28 (84.8%)
Non-Saudi 7 (11.7%) 53 (88.3%)

<0.001
Saudi 26 (38.8%) 41 (61.2%)
Infection control 7 (17.5%) 33 (82.5%)

0.139
Emergency 26 (29.9%) 61 (70.1%)
ER nurse 18 (26.5%) 50 (73.5%)
ER physician 5 (26.3%) 14 (73.7%) 0.985
IP&C staff 10 (25%) 30 (75%)

TABLE 6: Healthcare workers in the hospital are well-trained

ER, emergency room; IP&C, infection prevention & control

As shown in Table 7, 52.2% (35) of Saudis found that the VTS identified a suspected COVID-19 case in a
reasonable time compared with 16.7% (10) of non-Saudis (p < 0.001). Meanwhile, factors such as age,
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Factors

Gender

Age

Nationality

Department/Workplace

Position

gender, position, and working departments had no significant influence on perceptions of the ability of VTS
to detect new cases of COVID-19 in a reasonable time.

Time spent for VTS to identify a suspected COVID-19 case

p-value
Categories Too long or too short Reasonable
Female 52 (68.4%) 24 (31.6%)

0.268
Male 30 (58.8%) 21 (41.2%)
25-39 60 (63.8%) 34 (36.2%)

0.769
40-60 22 (66.7%) 11 (33.3%)
Non-Saudi 50 (83.3%) 10 (16.7%)

<0.001
Saudi 32 (47.8%) 35 (52.2%)
Infection control 29 (72.5%) 11 (27.5%)

0.205
Emergency 53 (60.9%) 34 (39.1%)
ER nurse 42 (61.8%) 26 (38.2%)
ER physician 12 (63.2%) 7 (36.8%) 0.682
IP&C staff 28 (70%) 12 (30%)

TABLE 7: Time spent to identify a suspected COVID-19 case

VTS, visual triage system; ER, emergency room; IP&C, infection prevention & control

Discussion

The current study sought to assess the level of satisfaction with and effectiveness of the MOH’s VTS among
HCWs in the emergency departments of two major hospitals within the Riyadh region. This study showed
that nearly half of the respondents (48.8%) were neutral, whereas 33.1% were dissatisfied, and 18.1% were
satisfied with the VTS. Most respondents (56.7%) found that the VTS was somewhat effective, and multiple
barriers were identified, such as limited time spent identifying COVID-19 cases, insufficient training of
HCWs, and language differences between the HCWs and patients.

To evaluate the effectiveness of the VTS, a study of all MERS-CoV cases in a referral center was conducted
from 2014 to 2017. The study showed that MERS could not be distinguished from other respiratory infections
based on risk factors and clinical features [11]. Hence, the clinical scoring does not predict MERS infection.
Thus, all patients with nonspecific symptoms in the MERS-endemic area will have to be isolated until MERS
can be ruled out using PCR testing [11].

Some study participants believed that training HCWs was a crucial component in overcoming the reported
barriers to effective VTS application. A study on 5 triage nurses and 30 emergency medical technicians
showed a significant difference in the effectiveness of the triage system after training [13]. Moreover, the
time spent identifying COVID-19 cases also plays a vital role since the time needed for the symptoms to
appear differs from one person to another depending on his immune system; many patients remain
asymptomatic [14]. Finally, communication is critical in providing high-quality healthcare services and
improving patient satisfaction and health. In the case of one study, a focus group was combined with
interviews to elicit the views of healthcare professionals and interpreters at one tertiary pediatric hospital in
the United Kingdom. The study revealed the significant impact of language barriers and the need to consider
how communication could be improved [15]. Language barriers have been associated with an increased risk
of misdiagnosis, poorer understanding of and adherence to prescribed treatment, lower patient satisfaction,
lower quality of care, increased risk of experiencing adverse events, poor management of chronic disease,
and poorer health outcomes [15].

We included both open-ended and close-ended questions in our survey to better understand participants’
opinions toward the VTS [16-18]. In addition to participants’ suggestions for improving the system, analysis
of this feedback provided insights into both the advantages and disadvantages of the VTS. The largest
proportion of HCWs complained that the VTS had unclear pathways; other participants mentioned unclear
checklists, inadequately trained staff, and time consumption as the main disadvantages of the VTS.
However, some participants found the system effective at organizing, reducing crowds, triaging, and
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following up on emergency cases at a lower cost, as well as dealing with COVID-19 cases. The only
suggestions included were that only specialized nurses and doctors should work in the VTS; and increase the
training provided to the VTS staff.

The present study found the following factors to affect VTS satisfaction: occupation, department, and
nationality. Satisfaction is a multidimensional concept. For example, people or users of a service can be
satisfied with one aspect of care rather than another [16,19]. Standard dimensions incorporated in
standardized satisfaction measures used in healthcare settings include interpersonal manner, technical
quality, accessibility and convenience, finances, efficacy and outcomes, continuity, physical environment,
and availability [20]. The provider satisfaction surveys used in this study were specifically developed based
on identified stakeholder needs and the nature of the triage service.

Study limitations included having a small sample size, being limited to two hospitals, and focusing only on
providers’ satisfaction. Hence, a more extensive study is needed to assess patient and provider satisfaction.

Based on the study results, the study team recommended several modifications to enhance the effectiveness
of the VTS and increase satisfaction among HCWs, patients, and policymakers. These modifications include
specialized training for VTS personnel, efficient time management, and organization. To improve patient
experience, it is suggested to provide linguistic assistance to patients with language difficulties and use
technology to guide patients through the process. To raise awareness about VTS benefits, community
engagement programs and educational campaigns are recommended.

Conclusions

Our study findings indicated that most ED participants had a neutral outlook on their satisfaction with the
VTS and a neutral perspective on the effectiveness of VTS, viewing it as only somewhat effective. Reported
weaknesses and key obstacles to the successful implementation of the VTS included language barriers. and
insufficient training for HCWs, and unclear VTS pathways. The reported strengths of the VTS included its
effectiveness in reducing crowds and identification of COVID-19 patients.
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