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Abstract
Background: The COVID-19 pandemic significantly impacted emergency department (ED) operations and patient care.

Understanding its effects on nursing processes, triage accuracy, and wait times is pivotal for optimizing outcomes.

Objectives: This study aimed to analyze the differences in nursing processes, triage accuracy, and wait times before and dur-

ing the COVID-19 pandemic.

Design: A retrospective cohort study.

Methods: The study analyzed 224 electronic medical records from a single ED, with 120 records from the pre-pandemic

period (January 2019–February 2020) and 104 records from the pandemic period (March 2020–March 2021). Dependent

variables included missed nursing care per validated scales, triage accuracy per Emergency Severity Index, and wait times

for nursing triage and physician examination. Independent factors encompassed sociodemographic, clinical characteristics,

and organization dynamics.

Results: Sociodemographic and clinical profiles were comparable between periods. Triage accuracy remained high except for

older patients. Nursing triage wait times differed little, yet physician examination and urgent case waits decreased amidst the

pandemic. Nursing documentation completeness, such as recording patient status and mental state, augmented during this

crisis period.

Conclusion: This evaluation identified differences in triage accuracy, wait times, and documentation completeness before and

during the COVID-19 pandemic period at a single institution. Patient age and clinical status influenced some metrics. Lessons

from comparing precrisis benchmarks to intra-pandemic nursing performance may guide pandemic preparedness strategies.

Further research is warranted to optimize emergency processes and outcomes during public health emergencies, as well as

examine strategies through multicenter investigations comparing prepandemic to intra-pandemic performance to provide

broader insights into challenges and inform efforts to bolster emergency care through future crises.
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Introduction
The emergency department (ED) is a critical component of
acute care hospitals, providing immediate and potentially
life-saving care for patients who present with acute condi-
tions or worsening chronic conditions. The ED is staffed
around the clock by skilled professionals, operating 24/7 to
meet the community’s urgent and emergent care needs
(Wang et al., 2020a). When patients arrive at the ED, they
undergo an initial triage assessment to determine priority of
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care. Traditionally, this process begins with a nurse-
conducted triage to obtain key information rapidly from the
patient. During triage, the nurse evaluates the presenting
complaint, collects vital signs, reviews the medical history,
and assesses symptom severity. Using this initial data, the
nurse then assigns an acuity level for the patient via a stan-
dardized triage scale. The triage process provides a prioritiza-
tion of patients based on medical need upon arrival to the ED
(Oredsson et al., 2011). Accurate and timely triage is crucial,
as it directly impacts patient flow, resource allocation, wait
times and clinical outcomes (Cameron et al., 2017; Weber,
2019).

Beyond the initial triage, the ED nursing role encom-
passes ongoing reassessments, administration of treatments,
coordination of diagnostics such as labs and imaging,
patient advocacy, and communication with physicians
(Brosinski et al., 2017; Craig et al., 2016). Nurses play a
pivotal role in monitoring for clinical deterioration, ensuring
patients’ physical and emotional needs are met, and facilitat-
ing smooth transitions of care. However, ED nurses face
numerous challenges in delivering optimal care due to
issues such as overcrowding, staffing shortages, and limited
resources that can lead to missed nursing care (Ding et al.,
2019; van der Linden et al., 2016) The emergence of the
COVID-19 pandemic in early 2020 significantly impacted
and overwhelmed healthcare systems worldwide (Quah
et al., 2020). EDs found themselves on the frontlines, manag-
ing surging patient volumes including those under investiga-
tion for COVID-19. Changes were necessitated in processes,
infrastructure, availability of resources, and staffing models
to minimize virus transmission while sustaining operations
(Quah et al., 2020; Ross, 2020).

Review of Literature
During the COVID-19 pandemic, EDs faced unique chal-
lenges, including increased patient load and adaptations of
the triage protocols to the new reality. Many acute care hospi-
tals around the world, including Israel, established dedicated
emergency facilities for COVID-19 patients with specifically
trained medical teams (Quah et al., 2020; Silvagni et al.,
2020; Wang et al., 2020b). While these changes were neces-
sary to prevent the spread of the virus and alleviate public
fear of contracting the virus in the ED, they placed an addi-
tional psychological burden on the already overworked
nursing staff. The need to wear personal protective equipment
also resulted in physical exhaustion and dehydration, and the
requirement to guarantee physical isolation meant that nurses
had to maintain constant vigilance regarding infection
control procedures (Quah et al., 2020). Despite these difficul-
ties, nurses embraced these challenges and demonstrated criti-
cal thinking and creativity in addressing new problems in the
healthcare system (Jose et al., 2020).

The organizational changes implemented to manage the
effects of the COVID-19 pandemic did not entirely prevent

negative impacts on nursing care management, including
cases of missed diagnoses and treatment delays for
non-COVID-19 patients due to the higher workload and
the need to focus on identifying COVID-19 patients.

Relationship Between Age and Outcomes
Several previous studies have found an association between
patient age and factors related to ED care. A study of based
on CUREd Research Database found older age was signifi-
cantly correlated with longer wait times for initial assessment
and treatment (Maynou et al., 2023). Delays in care for
elderly patients have been linked to poorer health outcomes,
such as increased risk of hospitalization and mortality (Jones
et al., 2008). Research also suggests age can impact the
quality of nursing care received. A lack of comprehensive
assessments may lead to missed care needs among elderly
patients (Gettel et al., 2022). Additionally, cognitive impair-
ment and communication barriers associated with aging can
pose challenges for nurses performing accurate triage
(Dahlke et al., 2023). This highlights the importance of
examining whether age influences triage accuracy, as our
study proposes to analyze.

Relationship Between Wait Times and Outcomes
Prolonged wait times in the ED have been tied to negative
consequences, such as leaving without being seen, complica-
tions, and lower patient satisfaction (Forero et al., 2010,
2019). Given the consequences of delays, it is prudent to
evaluate whether wait times changed during the pressures
of the COVID-19 pandemic compared to usual operations.
Understanding potential drivers of wait time variations
could point to opportunities to enhance efficiency and
quality of care.

To the best of our knowledge, only a few studies have exam-
ined “real life” nursing care management during the
COVID-19 pandemic (Quah et al., 2020; Silvagni et al.,
2020).

The purpose of this study was to compare key ED nursing
processes and patient outcomes metrics retrospectively
before and during the initial COVID-19 pandemic surge
period, with the aim of informing pandemic preparedness
and response planning.

Specifically, the objectives are as follows:

1. Compare triage accuracy, mean waiting times, and com-
pleteness of nursing documentation in the ED before
versus during the COVID-19 pandemic period.

2. Determine the influence of patient characteristics (age,
gender), clinical factors, and organizational elements on
triage accuracy and waiting times.
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3. Identify associations between completeness of nursing
assessment documentation and patient/clinical character-
istics to understand populations more vulnerable to
missed care elements.

Methods

Theoretical Framework
This study was grounded in systems theory, which views
healthcare delivery organizations like EDs as complex adap-
tive systems (Clancy et al., 2008). In a systems theory frame-
work, the ED comprises interdependent components
including patient characteristics (inputs), clinical care pro-
cesses (throughputs), and patient outcomes (outputs). These
system elements continuously interact and adapt in response
to changes in environmental factors (Williams, 2001).

Study Design
This was a retrospective cohort study utilizing electronic
medical record (EMR) data collected during routine care
before and during the COVID-19 pandemic period in a
medium-sized academic medical center. The inclusion crite-
ria were as follows: all patients aged 18 and above who
visited the general emergency department at the hospital
during the study period. The exclusion criteria were patients
who bypassed the triage stage and were directly admitted to
the trauma room.

Study Sample
EMR data from 120 patients seen in the prepandemic period
(January 2019–February 2020) and 104 patients during the
pandemic (March 2020–March 2021) were retrospectively
reviewed. Data included demographic information, triage
level assigned, length of stay, and vital signs recorded in
the EMR. To maintain random sampling, EMR selection
occurred on 10 random dates between March and May
2020 and 10 random dates in 2019. Within each date, five
EMRs were randomly selected at different times between 8
am and 8 pm to avoid selection bias. EMRs of patients
under 18 or those bypassing triage due to emergent condi-
tions were excluded.

Data Collection

Dependent Variables
Missed Nursing Care. To evaluate the completeness of
nursing care, two tools were utilized:

1. The Nursing Assessment Questionnaire was developed
by the research team specifically for this study to evaluate the
quality of nursing assessments. Key components of nursing
assessments were identified based on a literature review

and input from nursing experts. The items in the question-
naire addressed critical elements of patient assessment
including visible injury, need for assistance, mental status,
and physical condition (see Appendix 1).

The questionnaire was piloted on a sample of nursing
assessments (n= 30) to establish face and content validity.
Minor revisions were made based on feedback. Interrater reli-
ability was tested on a subset of 20 assessments, demonstrat-
ing good agreement (κ= 0.80) between two independent
raters.

The final Nursing Assessment Questionnaire contains 10
items, each scored 0 or 1 depending on performance or non-
performance of the assessment component. An average score
out of 10 indicates the overall completeness of the nursing
assessment, with higher scores reflecting more thorough doc-
umentation of important assessment findings.

2. The Nursing Care Quality and Safety Assessment
Questionnaire is based on the questionnaire compiled by
Kalisch and consists of the following five statements:
patient identification, drug sensitivity review, vital signs
assessment, reevaluation of the patient according to their con-
dition, and whether the anamnesis refers to an existing
comorbidity (Kalisch & Williams, 2009). Each statement
receives a score of 1 or 0 depending on the performance or
nonperformance of the statement (see Appendix 2).

The average score ranges from 0 to 5. Validation of both
questionnaires was performed by ED registered nurses
working in other acute care hospitals. Minor changes were
made to the wording of some items.

Triage Accuracy. This was defined as the degree of match-
ing between the nurses’ urgency ratings and the actual
waiting times for triage (Sanders & DeVon, 2016). The
Emergency Severity Index (ESI) scale rates the level of
urgency (P= priority) from 1 to 5 according to the profes-
sional guidelines for rating clinical urgency and the number
of resources the patient will need during their stay. The
ESI defines the maximal waiting time that a patient can
wait for nurse triage admission: 0, 15, 30, 60, and 120 min
for urgency levels 1, 2, 3, 4, and 5, respectively (Mirhaghi
et al., 2015)

Waiting Times. The two time intervals measured in this
study were those regularly measured in ED as part of a
national measurement scheme: (1) the length of time from
the patient entering the ED until being admitted by the
triage nurse, and (2) the length of time from the patient’s
admission by the triage nurse to seeing a physician (Hinson
et al., 2019).

Independent Variables
Socio-demographic variables: Age and Gender

Clinical variables: (1) The reason for the current referral
to the ED: Referral reasons were grouped into the following
clinical categories: cardiovascular, pulmonary, gastrointesti-
nal, musculoskeletal, neurology, endocrinology, urology
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and gynecology, otorhinolaryngology and ophthalmology,
poisonings, and allergies; and (B). Co-morbidities including
diabetes, hypertension, or cardiovascular diseases.

Organizational variables: The type of nursing shift
(morning, evening, night) when the patient was admitted to
the ED and the number of patients admitted to the ED
during this shift.

Patient condition: This was based on a nurse’s assessment
and included physical or mental disability, use of assistive
devices, and mental condition (restlessness and visible
injury). It is a dichotomous variable, with each of the four
components attributed a value of 1 (positive answer) or 0
(negative answer) with the overall assessment ranging from
0 to 5. This variable is examined as a possible confounder.

Sample Size Calculation
The sample size was calculated using the t-test in the
MedCalc software at a 5% significance level and 80%
power. A minimum sample of 200 patients was obtained.

Data Analysis
Descriptive statistical analyses were performed for ranges,
means, median, and standard deviations for continuous vari-
ables, while frequencies and percentages were performed for
categorical variables. We then explored the association
between the independent and dependent variables using cor-
relation tests (Spearman/Pearson), t-tests for independent
samples and chi-square tests for categorical variables.
Lastly, several regression models were performed: Linear
regression was used to examine the variables that explained
the completeness of nursing care and waiting times for diag-
nosis and treatment, while logistic regression was used to
examine variables that explained triage accuracy.

The level of significance for all statistical analysis was
5%. The data analysis was performed using the Statistical
Package for Health & Welfare Science for Windows
(SPSS, version 28.0, Chicago, IL, USA).

Ethical Considerations
The study protocol was approved by the Institutional Ethics
Committee of the University and the Institutional Helsinki
Committee at the Medical Center. All procedures were per-
formed according to the institutional and national research
committee’s ethical standards and complied with national
ethical standards. Patient confidentiality and privacy were
strictly maintained throughout the study. Electronic medical
records were de-identified prior to data collection and analy-
sis. Each record was assigned a unique identification number
to allow for linkage while de-identifying protected health
information. Access to records and data was limited only to
authorized researchers involved in the study.

Results
Participants’ Sociodemographic and Clinical
Characteristics

The study population included 56.7% women in the
pre-COVID-19 period (“before”) and 50.0% post the
COVID-19 period (“after”). The mean age of the sample
was 58.4 and 61.7 years, before and after, respectively. The
prevalence of chronic morbidity was not statistically different
between the periods. More EMRs were sampled from the
morning and evening, compared with night shifts, in both
time periods. The distribution of the records sampled did
not change significantly between the periods (Table 1).

The mean ESI urgency score was 2.9 and 3.1 (on a scale of
1–5) before and after the pandemic began, respectively. The
most common urgency level was P3, with slightly more than
half of the records reviewed in both study periods. P1 and P5
were the least common urgency scores in the study sample.

Table 1. Description of the Study Population.

aBefore bAfter

N= 120 N= 104 p-Value

Variable name (n, %)
Gender (n, %) .318

Male (43.3%)52 (50.0%)52

Female (56.7%)58 (50.0%)52

Age (mean± SD) 58.4±
23.8

61.7±
21.2

.140

Presence of chronic
disease (n, %)

Asthma (14.2%)17 (22.1%)23 .121

History of stroke (10.8%)13 (10.6%)11 .951

Diabetes mellitus (25.0%)30 (19.2%)20 .301

Hypertension (35.0%)42 (31.7%)33 .605

Congestive heart failure (23.3%)28 (17.3%)18 .266

The number of medical sheets sampled in each shift (n, %)
Type of shift (n, %)

Morning (41.7%)50 (40.4%)42 .438

Evening (38.3%)46 (45.2%)47

Night (20.0%)24 (14.4%)15

Reason for admission by disease category (n, %)
ardiac (15.8%)19 (19.2%)20 .558

Allergy and sensitivities 2(1.7%) 4(3.8%)

Neurology 11(9.2%) 8(7.7%)

Endocrinology (12.5%)15 4(3.8%)

Respiratory (10.0%)12 10(9.6%)

Musculoskeletal including

injuries

(26.7%)32 (27.9%)29

Poisoning and bite or sting 7(5.8%) 5(4.8%)

Urology and Gynecology 8(6.7%) 8(7.7%)

Gastroenterology (10.0%)12 (11.5%)12

Otorhinolaryngology and

ophthalmology

2(1.7%) 4(3.8%)

aBefore the beginning of the pandemic.
bAfter the beginning of the pandemic.
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The period did not have a statistically significant effect on the
score distribution (Table 2).

Level of Triage Accuracy
It is defined as the degree of matching between the nurse’s

urgency rating and the actual waiting time for triage, was very
high, 95.0% and 97.1% in the before and after periods, respec-
tively, with no significant difference between those periods
(not shown). This means that only a very low proportion of
the cases (5.0% and 2.9% before and after, respectively were
evaluated as inaccurate (missing or excess) triage.

Factors Affecting Nurses’ Accuracy in Performing Triage
The following parameters were examined: period (before

and after the beginning of the pandemic), gender, age, and
time from the patient’s entry into the ED until triage initiation.
The analysis showed that age was the only variable that has a
statistically significant effect on nurses’ triage accuracy. A
negative correlation was demonstrated between patient age
and triage accuracy, that is, the younger the patient, the
higher the accuracy in triage (OR = 0.950, p= .033) (Table 3).

Waiting Times in the ED
The mean waiting time for nurse triage, as measured from

admission to the ED to the initiation of triage, was measured
almost unchanged between the two study periods: 5.94 and
6.02 min, before and after the pandemic began, respectively;
p= .46 (not shown). However, a statistically significant
10 min shorter mean waiting time from triage to the initiation
of physician’s examination was found during the COVID-19
period compared to the period before the pandemic: 49.75
and 39.96 min, respectively; p= .03 (not shown).

Waiting Times According to the Urgency Score Given
During Triage

Waiting times for nurse triage, at level P5, that is, among
the least urgent patients, were extended by 5.2 min (relative

difference 0f 39%) during the pandemic, compared with
the prepandemic period. For patients defined as most
urgent, that is, levels P1 and P2, waiting times were some-
what shortened. Waiting times for physician examination
were extended by 55% (relative difference) in the most
urgent (P1) cases, while the waiting times for urgency
levels of P2, P4, and P5 were significantly shortened
(p= .034) (Figure 1).

Completeness of Nursing Care
Documentation of patients’ conditions requiring nursing

assistance and patients’ mental status was significantly
more frequent in the “after” compared to the “before”
period. The mean score in the nursing assessment question-
naire was significantly higher in the “after” compared to
the “before” period (3.78 and 3.33, respectively; Figure 2).

In both periods, patient identification, documentation of
sensitivities, and documentation of vital signs were performed
in 100% of the record-reviewed cases. Reassessment of
patients’ conditions was slightly but insignificantly higher
“before” compared with “after”, while documentation of back-
ground comorbidities was slightly higher “before”, compared
with “after” (Figure 2). Comorbidities were documented in
95.8 and 94.8%, “before” and “after”, respectively (not
shown). The mean score for the safety and quality question-
naire was slightly insignificantly higher “after” compared
with “before”; 4.76 and 4.73, respectively.

Discussion
The study revealed that accurate ED triage was recorded in
most of the cases both before and during the pandemic.
Moreover, waiting times for nurse triage did not change
during the pandemic compared to the prepandemic period.
These findings suggest that the triage teams continued to
perform efficiently and accurately even during the pandemic,
with no significant impairments in triage accuracy or waiting
times.

Among several variables examined, age was the only
factor that influenced triage accuracy. Specifically, we
found that older patients exhibited lower triage accuracy.
These findings are consistent with a previous Israeli study
that showed a negative correlation between patient age and
nursing attention to patients, as well as between patient age
and triage accuracy(Saban et al., 2021). These findings
may be understood by the findings of a qualitative study con-
ducted among nurses in medical wards in Iran; it found that
factors like “age-unfriendly structure,” “inefficient care,” and
“frailty of older adults” could increase the risk of missed
nursing care among elderly patients. The authors suggested
that high care needs, communication problems, and nursing
care complexity contributed to missed nursing care
(Rezaei-Shahsavarloo et al., 2021). The complexity of under-
lying diseases and diagnoses in older patients may also con-
tribute to incorrect diagnoses and a decrease in treatment
quality (Saif-Ur-Rahman et al., 2021). Additionally, most

Table 2. Triage Accuracy, Before and After Covid-19.

Before

(n= 120)

After

(n= 104) p-Value

Variable name

Urgency degree

according to ESI:

average ± SD

0.857± 2.933 0.861± 3.067 0.123

Median 4.0 3.0

Min–Max 0.00–40.0 0.00–60.0

P1 (6.7%) 8 (2.9%) 3 0.529

P2 (16.7%) 20 (19.2%) 20

P3 (56.7%) 68 (51.9%) 54

P4 (16.7) 20 (20.2%) 21

P5 (3.3%) 4 (5.8%) 6

Table 2 presents the proportions of ED patients assigned each Emergency

Severity Index (ESI) triage level during the pre-pandemic and pandemic study

periods. The ESI is a 5-level scale used to categorize patients based on acuity

and resource needs. “P1” signifies the proportion of patients assigned ESI

level 1, “P2” the proportion assigned level 2, and so on up to “P5”

representing the proportion assigned ESI level 5.
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nursing and medical staff lack specialized training in treating
geriatric patients, which can result in increased difficulty in
treating older patients (Moloney et al., 2022). These factors
collectively highlight the need for improved training and
care practices when treating older patients (Van Wicklin,
2019). Moreover, a considerable proportion (57% to 86%)

of ED physicians believe that elderly patients tend to
require more time and resources from the staff than noneld-
erly patients, including clinical management challenges
such as communication problems which may result in
delayed treatment and adverse consequences.
Consequently, medical staff may avoid tending to elderly

Table 3. Factors Contributing to the Nurses’ Accuracy in Triage, Using Logistic Regression.

B S.E. Wald df Sig Exp(B)

(Constant) 2.966 2.584 1.318 1 0.251 19.420

ָPeriod 1.239 0.804 2.371 1 0.124 3.451

Gender −0.171 0.755 0.051 1 0.821 0.843

Age −0.051 0.024 4.554 1 0.033 0.950

Time to triage 0.303 0.181 2.812 1 0.094 1.354

Table 3 presents the results of a logistic regression analysis examining factors contributing to nurses’ triage accuracy.

Period: 1= before the COVID-19 pandemic; Gender: 1: Male; 2: Female; Age and Time to triage were entered into the model as continuous variables.

S.E.= Standard error of the B coefficients; df=Degrees of freedom for each Wald statistic.

Figure 1. Waiting times in the ED (in minutes) according to the urgency score given during triage, before and after the pandemic began

(n= 224).

Figure 2. Completeness of nurse assessment, by period.
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patients in a timely manner which can exacerbate the
problem (Ayalon & Tesch-Römer, 2018).

The current study found very short average waiting times
from ED admission to nurse triage (approximately 6 min
both before and during the pandemic). These times were
both shorter than the national target (15 min) and the national
average of all 27 acute care hospitals (8 min in 2021). The
fact that these times did not lengthen during the COVID-19
pandemic may have been due to the hospital administration’s
decision to flexibly assign staff where they were most needed
during the peaks of the health crisis. For example, by divert-
ing staff from considerably reduced elective hospital diag-
nostic and curative procedures and surgeries, to the ED and
other wards that functioned under increased workload.
Indeed, during the first wave of the COVID-19 pandemic,
guidelines recommended postponing or scaling back all
surgeries that were not considered urgent or time-sensitive
(Wang et al., 2020b). A study in the New York City area
found that the cessation of elective surgeries resulted in a
40% decrease in hospital admissions, which led to decreased
overall volume of patients visiting EDs but those who did
visit the ED were often sicker and required more intensive
care (Richardson et al., 2020). Fear of contracting COVID-19
and public health messaging encouraging people to avoid
seeking medical care for minor health concerns may have
further contributed to a significant decrease in ED visits in
the USA. Indeed, hospitals had to adapt their operations to pri-
oritize COVID-19 patients and those with life-threatening con-
ditions, resulting in longer wait times for patients who visited
ED for nonurgent conditions. The pandemic also highlighted
the importance of telemedicine in healthcare, which could be
a game-changer for emergency care in the future (Saran
et al., 2020).

Several studies and reports noted that the pandemic led to
decreased ED visits for non-COVID-19 related conditions,
possibly due to patient concerns about contracting the virus
or a perception that healthcare resources should be reserved
for COVID-19 patients (Martínsánchez et al., 2020).
Indeed, at the national level, visits to the ED for all but obstet-
ric reasons, considerably decreased during the first and
second peaks of the pandemic with a maximal decrease in
April, May, and October 2020, compared with the average
volume in the parallel months in 2017–2019. The volume
of admissions due to injuries, including motor vehicle acci-
dents, also decreased considerably.

The current study found that during the COVID-19 pan-
demic, the waiting times for nurse triage in the least urgent
cases was extended by 39%, while those for the more
urgent cases were somewhat shortened. This might stem
from the focus of nursing staff on more complicated and/or
urgent patients. Accordingly, the direction of resources and
staff towards care for the more urgent patients came at the
expense of the less urgent population.

The current study’s finding of a significant 20% decrease
in waiting times to see a physician cannot be explained by a

decreased patient volume since this volume remained cons-
tant before and during the pandemic. However, conversely
to the waiting times for triage, the waiting times until a phy-
sician’s examination were significantly longer for the most
urgent cases and shorter for the less urgent cases. A possible
explanation for this is that when a critically ill patient arrived
at the ED, the medical team began taking care of him/her
before opening the computerized medical sheet and thus
created a falsely extended measured time. Another reason
for delaying the opening of the computerized and extending
the time before a physician’s examination for urgent patients
was the required use by staff of personal protective equip-
ment (PPE), including removing it, and cleaning and disin-
fecting it after exposure to a suspected or confirmed corona
patient (Aloweni et al., 2022). Indeed, a previous study
found that the process of removing PPE took an average of
4.9 min, which may have contributed to longer turnaround
times for patient care. Nevertheless, in our study overall
waiting times for nurse triage were not extended and those
for physician examination were shortened during the
COVID-19 period, compared with the pre-COVID-19
period. These observed outcomes can be attributed to the
effective implementation and swift adaptation of appropriate
work processes by the triage nurses, tailored to the exigencies
of the pandemic. Furthermore, it is plausible to surmise that
the hospital management demonstrated administrative profi-
ciency by efficiently managing resources and adapting their
staff’s deployment during the crisis (Tomas et al., 2015).

The current study’s finding that for the least urgent
patients there was a significant shortening of the waiting
times for a physician’s examination during the pandemic
may be due to the medical staff being uncertain regarding
the volume of patients that would be admitted to the ED.
Therefore work processes were efficient, aiming to rapidly
discharge nonurgent patients, continue their care in the com-
munity, and maintain staff capacity for the care of more
critically-ill patients (Tyrrell et al., 2021). This is contrary
to a previous study’s findings which have found that patients
with complex medical issues usually require more intensive
treatment in the ED and those with less complex medical
requirements may wait longer for a physician’s examination.
Longer waiting times are correlated with decreased care
quality and overcrowding in the ED (Ataman & Sarıyer,
2021)

A study conducted in a US trauma center found that accu-
rate triage that managed to classify patients according to con-
dition severity allowed physicians to prevent the
consequences of long waiting times (Sabry et al., 2023). It
is therefore possible that in the current study, the fact that
triage accuracy was not compromised during the pandemic,
contributed to keep waiting times at a prepandemic level.

The current study found that the completeness of nursing
care, measuring both nursing evaluation performance and
care quality and safety, did not change significantly during
the COVID-19 pandemic. This is in contrast to some
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previous studies, which found that the pandemic had a nega-
tive impact on nursing care in certain contexts. For example,
a cross-sectional study conducted in a university hospital in
Stockholm, Sweden, found that during the pandemic, basic
nursing care was often overlooked in the intensive care unit
(Falk et al., 2022). Another study conducted in the same hos-
pital’s cardiology department found that the quality and
safety of nursing care were significantly worse during the
first wave of the pandemic compared to before the outbreak
(Nymark et al., 2022). Similarly, a study conducted in a hos-
pital in Iran found that the completeness of nursing care dete-
riorated during the pandemic due to administrative and
organizational factors, such as a lack of personnel and inad-
equate medical equipment (Dehghan-Nayeri et al., 2015).
Conversely, a study of hospital nurses in the Philippines
found a low rate of inadequate nursing care during the pan-
demic, especially in terms of patient monitoring However,
the size of the hospital and the safety culture within it were
found to be associated with inadequate nursing care.
Therefore, larger hospitals experienced more missed care
while better safety cultures were associated with less
missed care (Labrague et al., 2022).

The current study demonstrated that nursing care manage-
ment was not affected or even improved during the pandemic
compared with the prepandemic period. It is possible that
these findings were explained by an efficient response by
the hospital (like many other acute care hospitals in Israel),
such as the diversion of medical and nursing staff from less
urgent facilities to the ED and to dedicated COVID-19
medical wards, and the opening of a designated COVID-19
ED, with guidelines to postpone or scale back all diversion
of confirmed and suspected patients directly there, thus alle-
viating the pressure on the general (non-COVID-19) ED.
Future research may help to identify the specific factors
that contribute to improved nursing care during pandemics
and other crises, as well as strategies for addressing the chal-
lenges that could arise.

Limitations
This study has several limitations. First, the study was con-
ducted in one medical center which might limit the external
generalizability of the findings. Second, various nursing proce-
dures may have been overestimated, including the quality of
care provided, due to nurses subjectively perceiving their
actions as more favorable than they actually were, which
may have been compounded by workload overload or insuffi-
cient prioritization of documentation. Conversely, where
nurses delivered comprehensive care that was not adequately
documented in the records, the evaluation of nursing care com-
pleteness may have been underestimated. A potential limita-
tion is that the sample included a higher proportion of
medical records from daytime emergency department visits
compared to nighttime visits in both study periods. Though
visits from all shifts were included, having more daytime

than nighttime records could influence the comparisons if
patient characteristics or presentations differ between day
and night patients. Lastly, our study only examined records
from the initial surge period of the COVID-19 pandemic
and does not assess any potential longer-term impacts on
ED nursing care processes or patient outcomes after the
acute phase. The pandemic is still ongoing and its longer-term
effects on ED operations, nursing workload, patient flow, and
clinical outcomes remain unknown. Future research with data
collected further out from the peak of the pandemic would be
needed to explore any enduring changes. Additionally, our
findings may have limited generalizability to EDs with differ-
ent structures, staffing models, or patient populations.

Implications for Emergency Nursing
This study provides valuable insights for optimizing emer-
gency nursing care and departmental operations during
public health crises. By comparing key metrics before and
during the COVID-19 pandemic, several implications for
nursing practice emerge. The findings illustrate nurses’ criti-
cal role in rapidly adapting workflows to changing demands
while maintaining aspects of standardized care, such as high
triage accuracy. Reducing wait times for higher acuity
patients demonstrates adaptability in prioritizing urgent
needs amid constraints. These successes underscore the
importance of standardized assessments and flexible innova-
tion even under pressure. However, opportunities for
strengthening specific documentation elements were also
identified, such as incorporating additional assessments of
mental status or comorbidities to enhance comprehensive
care. Understanding factors enabling nursing flexibility,
like virtual consultations or team-based triage, can further
inform strategic planning. Most importantly, standardized
practices, open communication, and willingness to transform
models of care delivery were paramount in sustaining quality
nursing support amid adversity. The lessons from this expe-
rience provide a roadmap for developing workforce capabil-
ities through policies, education and optimized identified
process areas to strengthen preparedness for future crises.

For emergency nurses, the overarching message is that
standardized foundational skills paired with innovative
adaptability are vital when navigating high-stakes environ-
ments with constrained resources. Applying these lessons
has potential to not only improve patient outcomes but also
boost nursing satisfaction in crisis conditions.

Conclusions
The results of this study may be useful as a platform for for-
mulating recommendations for ED nursing staff management
during future health crises. Future research could build upon
these findings by evaluating the long-term effectiveness of
such recommended strategies during health crises.
Additionally, exploring the experiences and perspectives of
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the nursing staff could provide valuable insights for further
enhancing ED operations and support mechanisms during
challenging times. Ultimately, a comprehensive understand-
ing of the impact of health crises on nursing staff and the
implementation of evidence-based recommendations can
contribute to the delivery of high-quality care and improved
patient outcomes in emergency settings.

Author Contributions
NM conceptualized and designed the study, collected data, contrib-
uted to writing the first draft, and revised the manuscript and pre-
pared some of the figures. MS conceptualized the study,
performed analyses, prepared figures, provided insights on data
interpretation, contributed to writing the first draft, and revised the
manuscript. RWM conceptualized the study, provided insights on
data interpretation, and reviewed and revised the manuscript for
important intellectual content. All authors approved the final manu-
script and agree to be accountable for all aspects of the work.

Availability of Data and Materials
The analyzed data will be made available to requesting researchers
upon a reasonable request.

Declaration of Conflicting Interests
The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Ethical Statement
The study protocol was approved by the Institutional Ethics
Committee of the University (approval number: 1-0004699) and
the Institutional Helsinki Committee at the Medical Center (confir-
mation number: 0067-21-LND). Informed consent was obtained
from all the participants and/or their legal guardians.

Funding
The authors received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD
Mor Saban https://orcid.org/0000-0001-6869-0907

Supplemental Material
Supplemental material for this article is available online.

References
Aloweni, F., Bouchoucha, S. L., Hutchinson, A., Ang, S. Y., Toh,

H. X., Bte Suhari, N. A., Bte Sunari, R. N., & Lim, S. H.
(2022). Health care workers’ experience of personal protective
equipment use and associated adverse effects during the
COVID-19 pandemic response in Singapore. Journal of
Advanced Nursing, 78(8), 2383–2396. https://doi.org/10.
1111/jan.15164

Ataman, M. G., & Sarıyer, G. (2021). Predicting waiting and treat-
ment times in emergency departments using ordinal logistic

regression models. American Journal of Emergency Medicine,
46, 45–50. https://doi.org/10.1016/j.ajem.2021.02.061

Ayalon, L., & Tesch-Römer, C. (Eds.). (2018). Contemporary
Perspectives on Ageism (Vol. 19). Springer International
Publishing. https://doi.org/10.1007/978-3-319-73820-8

Brosinski, C. M., Riddell, A. J., & Valdez, S. (2017). Improving
triage accuracy. Clinical Nurse Specialist, 31(3), 145–148.
https://doi.org/10.1097/NUR.0000000000000291

Cameron, A., Ireland, A. J., McKay, G. A., Stark, A., & Lowe, D. J.
(2017). Predicting admission at triage: Are nurses better than a
simple objective score? Emergency Medicine Journal : EMJ,
34(1), 2–7. https://doi.org/10.1136/emermed-2014-204455

Clancy, T. R., Effken, J. A., & Pesut, D. (2008). Applications of
complex systems theory in nursing education, research, and
practice. Nursing Outlook, 56(5), 248–256.e3. https://doi.org/
10.1016/J.OUTLOOK.2008.06.010

Craig, L. E., McInnes, E., Taylor, N., Grimley, R., Cadilhac, D. A.,
Considine, J., & Middleton, S. (2016). Identifying the barriers
and enablers for a triage, treatment, and transfer clinical interven-
tion to manage acute stroke patients in the emergency depart-
ment: A systematic review using the theoretical domains
framework (TDF). Implementation Science, 11(1), 157. https://
doi.org/10.1186/s13012-016-0524-1

Dahlke, S., Butler, J. I., Hunter, K. F., Law, J., Martin, L. S., &
Pietrosanu, M. (2023). Improving practicing nurses’ knowledge
of the cognitive impairment, continence, and mobility needs of
older people. International Journal of Nursing Education
Scholarship, 20(1). https://doi.org/10.1515/IJNES-2022-0130

Dehghan-Nayeri, N., Ghaffari, F., & Shali, M. (2015). Exploring
Iranian nurses’ experiences of missed nursing care: a qualitative
study: a threat to patient and nurses’ health. http://mjiri.iums.ac.ir.

Ding, Y., Park, E., Nagarajan, M., & Grafstein, E. (2019). Patient
prioritization in emergency department triage systems: An
empirical study of the Canadian triage and acuity scale
(CTAS). Manufacturing and Service Operations Management,
21(4), 723–741. https://doi.org/10.1287/MSOM.2018.0719

Falk, A. C., Nymark, C., Göransson, K. E., & von Vogelsang, A. C.
(2022). Missed nursing care in the critical care unit, before and
during the COVID-19 pandemic: A comparative cross-sectional
study. Intensive and Critical Care Nursing, 72, https://doi.org/
10.1016/j.iccn.2022.103276

Forero, R., Hillman, K. M., McCarthy, S., Fatovich, D. M., Joseph,
A. P., & Richardson, D. B. (2010). Access block and ED over-
crowding. Emergency Medicine Australasia, 22(2), 119–135.
https://doi.org/10.1111/j.1742-6723.2010.01270.x

Forero, R., Man, N., Ngo, H., Mountain, D., Mohsin, M., Fatovich,
D., Toloo, G. S., Celenza, A., FitzGerald, G., McCarthy, S.,
Richardson, D., Xu, F., Gibson, N., Nahidi, S., & Hillman, K.
(2019). Impact of the four-hour National Emergency Access
Target on 30 day mortality, access block and chronic emergency
department overcrowding in Australian emergency departments.
Emergency Medicine Australasia. https://doi.org/10.1111/1742-
6723.13151

Gettel, C. J., Serina, P. T., Uzamere, I., Hernandez-Bigos, K.,
Venkatesh, A. K., Cohen, A. B., Monin, J. K., Feder, S. L.,
Fried, T. R., & Hwang, U. (2022). Emergency department care
transition barriers: A qualitative study of care partners of older
adults with cognitive impairment. Alzheimer’s and Dementia:
Translational Research and Clinical Interventions, 8(1).
https://doi.org/10.1002/trc2.12355

Misan et al. 9

https://orcid.org/0000-0001-6869-0907
https://orcid.org/0000-0001-6869-0907
https://doi.org/10.1111/jan.15164
https://doi.org/10.1111/jan.15164
https://doi.org/10.1111/jan.15164
https://doi.org/10.1016/j.ajem.2021.02.061
https://doi.org/10.1016/j.ajem.2021.02.061
https://doi.org/10.1007/978-3-319-73820-8
https://doi.org/10.1007/978-3-319-73820-8
https://doi.org/10.1097/NUR.0000000000000291
https://doi.org/10.1097/NUR.0000000000000291
https://doi.org/10.1136/emermed-2014-204455
https://doi.org/10.1136/emermed-2014-204455
https://doi.org/10.1016/J.OUTLOOK.2008.06.010
https://doi.org/10.1016/J.OUTLOOK.2008.06.010
https://doi.org/10.1016/J.OUTLOOK.2008.06.010
https://doi.org/10.1186/s13012-016-0524-1
https://doi.org/10.1186/s13012-016-0524-1
https://doi.org/10.1186/s13012-016-0524-1
https://doi.org/10.1515/IJNES-2022-0130
https://doi.org/10.1515/IJNES-2022-0130
http://mjiri.iums.ac.ir
http://mjiri.iums.ac.ir
https://doi.org/10.1287/MSOM.2018.0719
https://doi.org/10.1287/MSOM.2018.0719
https://doi.org/10.1016/j.iccn.2022.103276
https://doi.org/10.1016/j.iccn.2022.103276
https://doi.org/10.1016/j.iccn.2022.103276
https://doi.org/10.1111/j.1742-6723.2010.01270.x
https://doi.org/10.1111/j.1742-6723.2010.01270.x
https://doi.org/10.1111/1742-6723.13151
https://doi.org/10.1111/1742-6723.13151
https://doi.org/10.1111/1742-6723.13151
https://doi.org/10.1002/trc2.12355
https://doi.org/10.1002/trc2.12355


Hinson, J. S., Martinez, D. A., Cabral, S., George, K., Whalen, M.,
Hansoti, B., & Levin, S. (2019). Triage performance in emer-
gency medicine: A systematic review. Annals of Emergency
Medicine, 74(1), 140–152. https://doi.org/10.1016/J.
ANNEMERGMED.2018.09.022

Jones, S. S., Thomas, A., Evans, R. S., Welch, S. J., Haug, P. J., &
Snow, G. L. (2008). Forecasting daily patient volumes in the emer-
gency department. Academic Emergency Medicine : Official
Journal of the Society for Academic Emergency Medicine, 15(2),
159–170. https://doi.org/10.1111/J.1553-2712.2007.00032.X

Jose, S., Dhandapani, M., & Cyriac, M. C. (2020). Burnout and
resilience among frontline nurses during COVID-19 pandemic:
A cross-sectional study in the emergency department of a tertiary
care center, North India. Indian Journal of Critical Care
Medicine : Peer-Reviewed, Official Publication of Indian
Society of Critical Care Medicine, 24(11), 1081. https://doi.
org/10.5005/JP-JOURNALS-10071-23667

Kalisch, B. J., & Williams, R. A. (2009). Development and psycho-
metric testing of a tool to measure missed nursing care. Journal
of Nursing Administration, 39(5), 211–219. https://doi.org/10.
1097/NNA.0B013E3181A23CF5

Labrague, L. J., de los Santos, J. A. A., & Fronda, D. C. (2022).
Factors associated with missed nursing care and nurse-assessed
quality of care during the COVID-19 pandemic. Journal of
Nursing Management, 30(1), 62–70. https://doi.org/10.1111/
jonm.13483

Martínsánchez, F. J., Carbó, A. V., Picado, A. L., Martínez-Valero,
C., Miranda, J. D., Pozuleo, J. M. L., & Del Castillo, J. G.
(2020). Impact of Spanish public health measures on emergency
visits and COVID19 diagnosed cases during the pandemic in
Madrid. Revista Española de Quimioterapia, 33(4), 274.
https://doi.org/10.37201/REQ/053.2020

Maynou, L., Street, A., Burton, C., Mason, S. M., Stone, T., Martin,
G., Van Oppen, J., & Conroy, S. (2023). Factors associated with
longer wait times, admission and reattendances in older patients
attending emergency departments: An analysis of linked health-
care data. Emergency Medicine Journal : EMJ, 40(4), 248.
https://doi.org/10.1136/EMERMED-2022-212303

Mirhaghi, A., Heydari, A., Mazlom, R., & Hasanzadeh, F. (2015).
مولظم،هنازرفنض�حهدازليلحتلايولتلامُعَوَّلِيَّةرشؤمةدشوطلائرا

ايرمأيقيحرم،س�ابعيرديح،اض�ر Reliability of the Emergency
Severity Index Meta-analysis (Vol. 15, Issue 1).

Moloney, E., Sezgin, D., O’Donovan, M., Adja, K. Y. C., McGrath,
K., Liew, A., Lenzi, J., Gori, D., O’connor, K., Molloy, D. W.,
Flanagan, E., McLoughlin, D., Fantini, M. P., Timmons, S., &
O’caoimh, R. (2022). The diagnostic accuracy and clinimetric
properties of screening instruments to identify frail older adults
attending emergency departments: A protocol for a mixed
methods systematic review and meta-analysis. International
Journal of Environmental Research and Public Health, 19(3),
1380. https://doi.org/10.3390/IJERPH19031380

Nymark, C., von Vogelsang, A. C., Falk, A. C., & Göransson, K. E.
(2022). Patient safety, quality of care and missed nursing care at a
cardiology department during the COVID-19 outbreak. Nursing
Open, 9(1), 385–393. https://doi.org/10.1002/nop2.1076

Oredsson, S., Jonsson, H., Rognes, J., Lind, L., Göransson, K. E.,
Ehrenberg, A., Asplund, K., Castrén, M., & Farrohknia, N.
(2011). A systematic review of triage-related interventions to
improve patient flow in emergency departments. https://doi.org/
10.1186/1757-7241-19-43.

Quah, L. J. J., Tan, B. K. K., Fua, T. P., Wee, C. P. J., Lim, C. S.,
Nadarajan, G., Zakaria, N. D., Chan, S. E. J., Wan, P. W., Teo,
L. T., Chua, Y. Y., Wong, E., & Venkataraman, A. (2020).
Reorganising the emergency department to manage the
COVID-19 outbreak. International Journal of Emergency
Medicine, 13(1), 1–11. https://doi.org/10.1186/S12245-020-
00294-W/FIGURES/6

Rezaei-Shahsavarloo, Z., Atashzadeh-Shoorideh, F., Ebadi, A., &
Gobbens, R. J. J. (2021). Factors affecting missed nursing care
in hospitalized frail older adults in the medical wards: a qualita-
tive study. BMC Geriatrics, 21(1). https://doi.org/10.1186/
s12877-021-02524-z

Richardson, S., Hirsch, J. S., Narasimhan, M., Crawford, J. M.,
McGinn, T., Davidson, K. W., Barnaby, D. P., Becker, L. B.,
Chelico, J. D., Cohen, S. L., Cookingham, J., Coppa, K.,
Diefenbach, M. A., Dominello, A. J., Duer-Hefele, J., Falzon,
L., Gitlin, J., Hajizadeh, N., Harvin, T. G., & Zanos, T. P.
(2020). Presenting characteristics, comorbidities, and outcomes
among 5700 patients hospitalized with COVID-19 in the
New York city area. JAMA - Journal of the American Medical
Association, 323(20), 2052–2059. https://doi.org/10.1001/jama.
2020.6775

Ross, J. (2020). The exacerbation of burnout during COVID-19: A
Major concern for nurse safety. Journal of Perianesthesia Nursing,
35(4), 439–440. https://doi.org/10.1016/j.jopan.2020.04.001

Saban, M., Dagan, E., & Drach-Zahavy, A. (2021). The effects of a
novel mindfulness-based intervention on Nurses’ state mindful-
ness and patient satisfaction in the emergency department.
Journal of Emergency Nursing, 47(3), 412–425. https://doi.org/
10.1016/J.JEN.2020.09.009

Sabry, A. A. F., Abdel Salam, W. N., Abdel Salam, M. M., Moustafa,
K. S., Gaber, E. M., & Beshey, B. N. (2023). Impact of implement-
ing five-level triage system on patients outcomes and resource uti-
lization in the emergency department of Alexandria main university
hospital. Egyptian Journal of Anaesthesia, 39(1), 546–556. https://
doi.org/10.1080/11101849.2023.2234712

Saif-Ur-Rahman, K. M., Mamun, R., Eriksson, E., He, Y., &
Hirakawa, Y. (2021). Discrimination against the elderly in
health-care services: A systematic review. Psychogeriatrics,
21(3), 418–429. https://doi.org/10.1111/PSYG.12670

Sanders, S. F., &DeVon, H. A. (2016). Accuracy in ED triage for symp-
toms of acute myocardial infarction. Journal of Emergency Nursing,
42(4), 331–337. https://doi.org/10.1016/J.JEN.2015.12.011

Saran, S., Gurjar, M., Baronia, A. K., Lohiya, A., Azim, A., Poddar,
B., & Rao, N. S. (2020). Personal protective equipment during
COVID-19 pandemic: A narrative review on technical aspects.
Expert Review of Medical Devices, 17(12), 1265–1276. https://
doi.org/10.1080/17434440.2020.1852079

Silvagni, E., Cipriani, M. S., & Valenti, I. (2020). How to organize an
emergency department during the COVID-19 pandemic. Journal
of Population Therapeutics and Clinical Pharmacology,
27(SP1), e11–e13. https://doi.org/10.15586/JPTCP.V27ISP1.690

Tomas, M. E., Kundrapu, S., Thota, P., Sunkesula, V. C. K., Cadnum,
J. L., Mana, T. S. C., Jencson, A., O’Donnell, M., Zabarsky, T. F.,
Hecker, M. T., Ray, A. J., Wilson, B. M., & Donskey, C. J. (2015).
Contamination of health care personnel during removal of personal
protective equipment. JAMA Internal Medicine, 175(12), 1904–
1910. https://doi.org/10.1001/JAMAINTERNMED.2015.4535

Tyrrell, C. S. B., Mytton, O. T., Gentry, S. V., Thomas-Meyer, M.,
Allen, J. L. Y., Narula, A. A., McGrath, B., Lupton, M.,

10 SAGE Open Nursing

https://doi.org/10.1016/J.ANNEMERGMED.2018.09.022
https://doi.org/10.1016/J.ANNEMERGMED.2018.09.022
https://doi.org/10.1016/J.ANNEMERGMED.2018.09.022
https://doi.org/10.1111/J.1553-2712.2007.00032.X
https://doi.org/10.1111/J.1553-2712.2007.00032.X
https://doi.org/10.5005/JP-JOURNALS-10071-23667
https://doi.org/10.5005/JP-JOURNALS-10071-23667
https://doi.org/10.5005/JP-JOURNALS-10071-23667
https://doi.org/10.1097/NNA.0B013E3181A23CF5
https://doi.org/10.1097/NNA.0B013E3181A23CF5
https://doi.org/10.1097/NNA.0B013E3181A23CF5
https://doi.org/10.1111/jonm.13483
https://doi.org/10.1111/jonm.13483
https://doi.org/10.1111/jonm.13483
https://doi.org/10.37201/REQ/053.2020
https://doi.org/10.37201/REQ/053.2020
https://doi.org/10.1136/EMERMED-2022-212303
https://doi.org/10.1136/EMERMED-2022-212303
https://doi.org/10.3390/IJERPH19031380
https://doi.org/10.3390/IJERPH19031380
https://doi.org/10.1002/nop2.1076
https://doi.org/10.1002/nop2.1076
https://doi.org/10.1186/1757-7241-19-43.
https://doi.org/10.1186/1757-7241-19-43.
https://doi.org/10.1186/1757-7241-19-43.
https://doi.org/10.1186/S12245-020-00294-W/FIGURES/6
https://doi.org/10.1186/S12245-020-00294-W/FIGURES/6
https://doi.org/10.1186/S12245-020-00294-W/FIGURES/6
https://doi.org/10.1186/s12877-021-02524-z
https://doi.org/10.1186/s12877-021-02524-z
https://doi.org/10.1186/s12877-021-02524-z
https://doi.org/10.1001/jama.2020.6775
https://doi.org/10.1001/jama.2020.6775
https://doi.org/10.1001/jama.2020.6775
https://doi.org/10.1016/j.jopan.2020.04.001
https://doi.org/10.1016/j.jopan.2020.04.001
https://doi.org/10.1016/J.JEN.2020.09.009
https://doi.org/10.1016/J.JEN.2020.09.009
https://doi.org/10.1016/J.JEN.2020.09.009
https://doi.org/10.1080/11101849.2023.2234712
https://doi.org/10.1080/11101849.2023.2234712
https://doi.org/10.1080/11101849.2023.2234712
https://doi.org/10.1111/PSYG.12670
https://doi.org/10.1111/PSYG.12670
https://doi.org/10.1016/J.JEN.2015.12.011
https://doi.org/10.1016/J.JEN.2015.12.011
https://doi.org/10.1080/17434440.2020.1852079
https://doi.org/10.1080/17434440.2020.1852079
https://doi.org/10.1080/17434440.2020.1852079
https://doi.org/10.15586/JPTCP.V27ISP1.690
https://doi.org/10.15586/JPTCP.V27ISP1.690
https://doi.org/10.1001/JAMAINTERNMED.2015.4535
https://doi.org/10.1001/JAMAINTERNMED.2015.4535


Broadbent, J., Ahmed, A., Mavrodaris, A., & Abdul Pari, A. A.
(2021). Managing intensive care admissions when there are not
enough beds during the COVID-19 pandemic: A systematic
review. In Thorax (Vol. 76, Issue 3, pp. 302–312). BMJ
Publishing Group. https://doi.org/10.1136/thoraxjnl-2020-215518

van der Linden, M. C., Meester, B. E. A. M., & van der Linden, N.
(2016). Emergency department crowding affects triage pro-
cesses. International Emergency Nursing, 29, 27–31. https://
doi.org/10.1016/J.IENJ.2016.02.003

Van Wicklin, S. A. (2019). Contamination and disinfection of rigid
laryngoscopes: A literature review. AORN Journal, 110(1), 49–59.
https://doi.org/10.1002/AORN.12724

Wang, J., Vahid, S., Eberg, M., Milroy, S., Milkovich, J., Wright,
F. C., Hunter, A., Kalladeen, R., Zanchetta, C., Wijeysundera,

H. C., & Irish, J. (2020a). Clearing the surgical backlog
caused by COVID-19 in Ontario: A time series modelling
study. Canadian Medical Association Journal, 192(44),
E1347–E1356. https://doi.org/10.1503/cmaj.201521

Wang,Q.,Wang,X.,&Lin,H. (2020b). The role of triage in the preven-
tion and control of COVID-19. Infection Control and Hospital
Epidemiology, 41(7), 772–776. https://doi.org/10.1017/ice.2020.185

Weber, E. J. (2019). Triage: Making the simple complex?
Emergency Medicine Journal https://doi.org/10.1136/emermed-
2018-207659

Williams, L. A. (2001). Imogene King’s interacting systems theory:
Application in Emergency and Rural Nursing. Online Journal of
Rural Nursing and Health Care, 2(1). https://doi.org/10.14574/
ojrnhc.v2i1.477

Misan et al. 11

https://doi.org/10.1136/thoraxjnl-2020-215518
https://doi.org/10.1136/thoraxjnl-2020-215518
https://doi.org/10.1016/J.IENJ.2016.02.003
https://doi.org/10.1016/J.IENJ.2016.02.003
https://doi.org/10.1016/J.IENJ.2016.02.003
https://doi.org/10.1002/AORN.12724
https://doi.org/10.1002/AORN.12724
https://doi.org/10.1503/cmaj.201521
https://doi.org/10.1503/cmaj.201521
https://doi.org/10.1017/ice.2020.185
https://doi.org/10.1017/ice.2020.185
https://doi.org/10.1136/emermed-2018-207659
https://doi.org/10.1136/emermed-2018-207659
https://doi.org/10.1136/emermed-2018-207659
https://doi.org/10.14574/ojrnhc.v2i1.477
https://doi.org/10.14574/ojrnhc.v2i1.477
https://doi.org/10.14574/ojrnhc.v2i1.477

	 Introduction
	 Review of Literature
	 Relationship Between Age and Outcomes
	 Relationship Between Wait Times and Outcomes

	 Methods
	 Theoretical Framework
	 Study Design
	 Study Sample

	 Data Collection
	 Dependent Variables
	 Independent Variables
	 Sample Size Calculation
	 Data Analysis
	 Ethical Considerations

	 Results
	 Discussion
	 Limitations
	 Implications for Emergency Nursing
	 Conclusions
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


