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Abstract

Background Cancer-related emergencies are a significant challenge for healthcare systems globally, including
Jordan. Effective triage is critical in ensuring timely and accurate prioritization of care, especially for surgical cancer
patients requiring urgent intervention. However, under-triage—misclassification of high-acuity patients into lower
urgency categories—can lead to significant delays and worsened outcomes. Despite the recognized importance of
accurate triage, limited research has evaluated its impact on cancer patients in Jordan, particularly those requiring
surgical care.

Objectives This study aimed to evaluate the timeliness and prioritization of care for cancer patients admitted
through the emergency department (ED) in Jordan. The specific objectives were to examine the association between
under-triage and treatment delays and assess its impact on key outcomes, including time to physician assessment,
time to treatment, and hospital length of stay.

Methods A retrospective cohort design was used to analyze data from 481 cancer patients admitted through the
ED in four governmental hospitals across Jordan. Two cohorts were established: surgical cancer patients requiring
emergency interventions and non-surgical cancer patients presenting with other oncological emergencies. Triage
accuracy was assessed using the Canadian Triage and Acuity Scale (CTAS), and under-triage was identified when
patients requiring high urgency care (CTAS I-lll) were misclassified into lower urgency categories (CTAS IV-V).

Data were collected from electronic health records and analyzed using multiple linear regression to evaluate the
association between under-triage and treatment outcomes.

Results The majority of patients were elderly, with a mean age of 62.6 years (+ 10.7), and a significant proportion
presented with advanced-stage cancer (83.4% in stages Ill and IV). Surgical patients frequently exhibited severe
symptoms such as acute pain (51.6%) and respiratory discomfort (41.1%). Under-triage rates were 44.1% for surgical
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patients and 39.4% for non-surgical patients. Among surgical patients, under-triage significantly delayed time to
physician assessment (3=34.9 min, p<0.001) and time to treatment (3=68.0 min, p <0.001). For non-surgical patients,
under-triage delays were even greater, with prolonged physician assessment times (3=48.6 min, p<0.001) and ED
length of stay (3=7.3 h, p<0.001). Both cohorts experienced significant increases in hospital length of stay (surgical:
B=3.2 days, p=0.008; non-surgical: 3 =3.2 days, p<0.001).

Conclusion Under-triage in Jordanian EDs is strongly associated with significant delays in care for both surgical and
non-surgical cancer patients, highlighting systemic gaps in acuity recognition and triage processes. These findings

population.
Clinical trial number Not applicable.

Retrospective study

underscore the need for targeted interventions to improve triage accuracy, particularly through oncology-specific
training and the integration of evidence-based tools like SIRS criteria. Enhancing ED processes for cancer patients
is crucial to reducing delays, optimizing resource allocation, and improving clinical outcomes in this vulnerable
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Introduction

Cancer-related emergencies pose significant challenges
for healthcare systems worldwide, including in Jordan,
particularly when dealing with surgical oncology cases.
These emergencies demand immediate intervention,
yet the complexity of cancer patients’ conditions often
complicates the assessment and triage process in the
emergency department (ED). Patients with malignan-
cies frequently experience acute oncological emergencies
due to the progression of their disease or complications
from treatments [1, 2]. Such emergencies require special-
ized care, yet timely triage and treatment remain critical
issues, particularly in Jordan’s healthcare context, where
ED systems face systemic constraints.

Triage systems play a pivotal role in prioritizing care
and managing the influx of patients in EDs. Globally, sys-
tems like the Canadian Triage and Acuity Scale (CTAS)
and the Emergency Severity Index (ESI) are widely used,
offering standardized frameworks to assess patient acu-
ity and ensure timely care [3, 4]. However, these systems
often require adaptation to local contexts, such as Jor-
dan’s, where resources may be limited, and clinical guide-
lines may lack specificity for cancer-related emergencies.
Studies have shown that triage reliability and validity
can be inconsistent, particularly for cancer patients with
complex, multi-organ involvement [5-7]. In Jordan, the
absence of oncology-specific triage protocols may exac-
erbate delays, especially for surgical cancer patients who
require urgent interventions aimed at curative outcomes.

SIRS is implicit in the triage guidelines and decision-
making processes for all ED patients with cancer disor-
ders. In this particular setting, nurses are expected to
use the Complaint Oriented Triage (COT 2012 [English-
Canada Version 02.02]) to triage all patients in the ED.
The COT is an interactive computerized tool utilized in
Canadian EDs to triage patients. As part of this system,
nurses are required to assess whether patients appear

septic at presentation, particularly if they are immuno-
compromised (e.g., cancer patients undergoing active
treatment) [3, 4, 7, 8]. This evaluation is performed using
the systemic inflammatory response syndrome (SIRS)
criteria. SIRS criteria serve as an essential early detec-
tion tool that allows triage nurses to identify sepsis and
systemic complications, which are common in oncology
patients [3, 8]. By incorporating SIRS into triage proto-
cols, nurses can better recognize high-acuity patients,
ensuring that those at risk for rapid deterioration receive
timely medical intervention. This standardized approach
not only improves triage accuracy but also minimizes the
risk of under-triage for cancer patients presenting with
ambiguous or complex symptoms [8—10].

ED visits among cancer patients in Jordan are fre-
quent, with advanced or terminal-stage cases represent-
ing a substantial portion of admissions [7, 11, 12]. Many
of these visits are linked to supportive or palliative care
needs, which can overshadow the urgency required for
cases involving surgical interventions. While palliative
patients often benefit from symptom management, surgi-
cal patients frequently present with acute symptoms like
severe pain and respiratory distress, requiring immedi-
ate attention to prevent complications [7, 11, 13]. Despite
this, research indicates that triage nurses may underap-
preciate the urgency of surgical oncology cases, leading
to misclassification and delays in care [7].

Under-triage in Jordanian EDs is compounded by sys-
temic issues, including overcrowding, staff shortages, and
a lack of specialized training for oncology emergencies.
These challenges mirror findings in other healthcare sys-
tems, where under-triage has been associated with sig-
nificant delays in treatment initiation, extended hospital
stays, and worse outcomes [7, 14, 15]. Surgical cancer
patients, in particular, are at risk of severe morbidity and
mortality when their care is delayed [7, 14, 15].
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This study focuses on the triage system in Jordan, eval-
uating its effectiveness in identifying and prioritizing
surgical cancer patients in the ED. It examines whether
triage decisions align with the clinical urgency of surgical
cases and assesses how delays impact critical outcomes
such as time to treatment, admission, and hospital length
of stay. By comparing these patients with non-surgical
cancer cases, the study aims to identify disparities in care
pathways and outcomes.

The findings from this research aim to uncover gaps
in the current triage processes for cancer-related emer-
gencies in Jordan. Identifying these gaps will contribute
to the development of targeted interventions to improve
triage accuracy, reduce delays, and enhance patient out-
comes. By emphasizing the importance of timely and
accurate triage decisions, this study seeks to inform pol-
icy changes and guide future improvements in Jordan’s
ED systems, ultimately supporting better care for cancer
patients with acute and surgical needs.

Research purpose and objectives

The purpose of this study is to examine how effectively
cancer patients requiring surgical intervention are man-
aged in the ED, particularly focusing on whether they
receive timely care and are prioritized correctly accord-
ing to their clinical needs. With cancer-related emergen-
cies being both frequent and complex, the study aims
to determine whether triage decisions in the ED accu-
rately reflect the urgency of these cases and contribute to
prompt treatment initiation.

This study first seeks to assess if surgical cancer
patients admitted from the ED receive the necessary
care without delays. Given the high acuity of these cases,
timely intervention is crucial to reduce complications
and improve outcomes. Second, the study examines
whether triage practices in the ED accurately identify and
prioritize these patients, ensuring that their conditions
are appropriately classified for urgent care. By investigat-
ing the prioritization process, the study aims to uncover
any potential gaps in identifying critical cases within the
broader oncology population in the ED.

Lastly, the study explores how triage decisions impact
the outcomes of surgical oncology patients, including
metrics such as time to treatment, length of hospital stay,
and overall patient experience. By understanding the
effects of triage decisions on these outcomes, the study
intends to highlight opportunities to refine emergency
triage processes, ultimately enhancing the care quality
for surgical cancer patients in urgent settings. Through
this investigation, the study hopes to contribute valuable
insights into the ED management of cancer patients, pav-
ing the way for evidence-based improvements in emer-
gency triage and care pathways.
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Methodology

Research design

This study employed a retrospective cohort design to
examine the timeliness and prioritization of emergency
care for cancer patients admitted through the ED for sur-
gical purposes. Two distinct cohorts were assembled: one
comprised cancer patients admitted from the ED specifi-
cally for surgical interventions, while the second included
patients admitted due to other oncological emergencies.

Cohort assembly

To assemble the cohorts, data linkages were created
between the hospital’s tumor registry, surgical logs,
and ED database to accurately identify eligible patient
records. The medical records department provided
discharge summaries for all qualifying cases, which
two blinded research co-authors reviewed to deter-
mine admission purpose. The surgical oncology cohort
included patients admitted primarily for surgical opera-
tions, while the comparison group consisted of eligible
non-surgical oncology patients admitted for other onco-
logical emergencies.

Further classification of patients was based on tri-
age appropriateness. Each patient’s clinical presentation
was re-evaluated using an electronic triage (e-Triage)
tool, with the SIRS criteria applied to assess sepsis risk.
Patients accurately triaged to high-urgency levels repre-
sented the unexposed group, whereas those misclassified
to lower-urgency levels were designated as the undertri-
aged or exposed group.

Setting and sample

The study was conducted in four large governmental
hospitals located across three major cities in Jordan—
Amman (the capital), Zarqa, and a northern region. Each
selected hospital, with a capacity of over 200 beds, pro-
vides comprehensive emergency services as well as spe-
cialized medical and surgical care for cancer patients.
These hospitals were randomly selected from a list of eli-
gible facilities within the chosen cities, identified through
an online search.

The sample comprised cancer patients admitted
through the ED for both surgical and non-surgical onco-
logical emergencies. The sample size was calculated to
ensure the detection of meaningful differences in the
timeliness of care between two patient cohorts: those
admitted for surgical interventions and those admitted
for other oncological emergencies. Using the G*Power
software application, the sample size was determined
with a significance level (alpha) set at 0.05, a power of
90%, and a moderate effect size of 0.30, based on multiple
linear regression analyses with six predictors.

The study included adult patients with a confirmed
cancer diagnosis who were admitted from the ED. Those
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admitted for surgical intervention comprised the surgical
cohort, while patients admitted for non-surgical oncolog-
ical emergencies made up the comparison cohort. Exclu-
sion criteria were applied to omit any patients under 18
years of age, those not admitted through the ED, and
patients whose primary reason for admission was unre-
lated to oncological conditions.

Data collection procedure

Data collection for this study involved a thorough review
of patients’ electronic health records (EHRs) conducted
by two research co-authors. To ensure data accuracy and
consistency, a random sample of cases underwent addi-
tional validation checks. Patient anonymity and con-
fidentiality were maintained by assigning deidentified
numbers to each case, with all data securely stored in
compliance with institutional protocols.

To evaluate triage accuracy, the co-authors—trained in
the use of the e-Triage system—re-triaged each patient
based on clinical data from their ED visit. This included
vital signs, hemodynamic parameters, and SIRS criteria.
Blinded to the study’s purpose, the co-authors utilized
the e-Triage tool, which integrates SIRS to identify high-
risk patients and assess acuity levels. This process mini-
mized bias and ensured objective reassessment of patient
triage decisions.

Discrepancies between the original nurse-assigned tri-
age level and the re-triage assessment were documented
and flagged for further analysis. Cases of under-triage—
where high-acuity patients were misclassified into lower
urgency categories—were reviewed by the co-authors,
who cross-referenced e-Triage outputs with physician
assessments and chart reviews. This comprehensive
approach allowed for a reliable evaluation of triage per-
formance and provided insights into potential areas for
improvement in emergency care for cancer patients.

Study tools

This study employed standardized tools to assess triage
accuracy and care timeliness for cancer patients in the
ED. Key tools included e-Triage for automated acuity
assessment, triage urgency classification, SIRS criteria
for sepsis risk, and timeliness measures to evaluate treat-
ment delays, ensuring a comprehensive evaluation of ED
triage processes.

E-triage tool The e-Triage system served as a critical tool
for assessing the appropriateness of triage decisions made
for patients upon arrival at the ED. This system enabled the
standardized evaluation of clinical presentations, identi-
fying patients at high risk for sepsis and ensuring their
urgent needs were promptly addressed. The e-Triage tool
is an automated, computerized system designed to assist
triage nurses by integrating clinical guidelines, patient
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symptoms, and vital signs to generate acuity scores. This
system utilizes predefined algorithms that align with
international triage scales, such as the CTAS and the ESI,
allowing for the consistent and objective classification
of patients. Incorporating the SIRS criteria, the e-Triage
system flags patients who exhibit physiological signs of
sepsis, including abnormal heart rate, temperature, respi-
ratory rate, and white blood cell counts. By automating
this process, the tool minimizes human error, ensuring
that critical conditions are not overlooked during busy ED
hours. Additionally, e-Triage continuously updates as new
clinical data becomes available, providing dynamic reas-
sessments of patient conditions. The outputs of the e-Tri-
age system were cross-referenced with additional clinical
indicators to validate its accuracy in determining urgency
levels. This cross-validation process involved comparing
e-Triage classifications with physician evaluations and
retrospective chart reviews, reinforcing the reliability and
effectiveness of the tool in identifying high-risk patients.
In this study, e-Triage was instrumental in distinguishing
between surgical and non-surgical cancer patients, con-
tributing to the overall assessment of triage accuracy and
under-triage rates.

Triage urgency classification Patient urgency was clas-
sified using the CTAS, which stratifies conditions into five
categories based on severity and immediacy. Categories I
(resuscitation), II (emergent), and III (urgent) were des-
ignated as high urgency and indicated critical conditions
requiring immediate or prompt care. Conversely, catego-
ries IV and V (less urgent and non-urgent) were classi-
fied as low urgency [4, 16, 17]. Under-triage occurred
when patients who should have been categorized as high
urgency were misclassified into lower categories.

The co-authors reviewed the triage decisions made by
nurses and compared them against patients’ clinical
data, including SIRS criteria, vital signs, and hemody-
namic parameters. If a patient classified as high urgency
by clinical criteria was correctly categorized as such by
the triage nurse, the decision was coded as (correct tri-
age=1). Incorrect classification into lower urgency lev-
els, indicating under-triage, was coded accordingly as
(under-triage =0).

Based on a literature review of triage guidelines and
protocols, particularly regarding oncology patients, the
e-Triage system incorporates the SIRS criteria as a key
factor in categorizing patients’ urgency. In alignment
with these guidelines, patients with a SIRS score of 2 or
higher were classified as high urgency, reflecting their
increased risk of sepsis and the need for immediate med-
ical attention. However, SIRS criteria were not the sole
determinant in the triage decision-making process. The
research assistants also considered additional clinical
indicators, such as patient presentations, vital signs, and
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overall hemodynamic stability, to ensure a comprehen-
sive assessment. This multifaceted approach ensured that
patients with acute oncological conditions were accu-
rately prioritized based on the full scope of their clinical
status.

SIRS criteria The assessment process incorporated SIRS
criteria to evaluate patients’ physiological conditions,
which were vital in identifying high-risk cases and guiding
clinical decisions. These criteria included elevated heart
rates above 90 beats per minute, abnormal temperatures
exceeding 38 °C or falling below 36 °C, respiratory rates
above 20 breaths per minute, and abnormal white blood
cell counts either above 12,000/pL or below 4,000/uL.
Each of these criteria was individually coded to indicate
their presence (=1) or absence (=0) in the patient’s pre-
sentation. Positive findings served as critical markers for
the urgency of intervention, particularly for oncological
complications. Patients meeting two or more SIRS crite-
ria (=22) were categorized as high urgency (CTAS I-III),
especially immunocompromised cancer patients at risk
for sepsis. Those with fewer than two criteria were classi-
fied by clinical presentation and vital signs. This ensured
timely prioritization and reduced under-triage risks in
emergency care.

Timeliness of care measures (outcome variables) Time-
liness of care was evaluated through several process indi-
cators. These included the time from arrival at the ED to
the initial assessment by a physician, referred to as time
to initial physician assessment (PIA). Another measure
was time to treatment (TTT), which captured the dura-
tion from arrival to the initiation of medical intervention.
Sorting time assessed the period taken by the assigned
treating physician to make an admission decision, while
boarding time measured the interval between the admis-
sion decision and the patient’s transfer from the ED to an
inpatient unit. Finally, the length of stay (LOS), encom-
passing both ED-specific and total hospital durations,
was tracked to gauge efficiency in patient management.

For the purposes of this study, patient arrival time was
recorded based on the official registration time docu-
mented in the EHRs. This reflects the point at which
patients were formally registered at the ED reception.
Registration time was consistently used as the stan-
dard reference for arrival, as it provided a reliable and
uniformly recorded time point across all cases. This
approach ensured consistency in measuring intervals
from arrival to subsequent care milestones, minimiz-
ing variability and enhancing the accuracy of timeliness
assessments.

Contextual and demographic variables The study also
considered various contextual and demographic vari-
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ables to account for potential confounding factors. These
included patient-specific details such as age, sex, and
comorbidities, as well as ED-specific metrics like crowd-
ing levels, arrival time, and mode of arrival. These factors
provided essential context for understanding how exter-
nal variables could influence the timeliness and appropri-
ateness of care delivery.

Through this comprehensive data collection process, the
study sought to assess the factors impacting the accuracy
of triage decisions and the timeliness of care provided
to cancer patients in emergency settings. The insights
gained aimed to identify areas for improvement in the
management of this vulnerable patient population.

Ethical considerations

This study adhered to rigorous ethical standards and
received approval from The Hashemite University Insti-
tutional Review Board (Approval #: 2022-182) and
the Jordanian Ministry of Health Research Board. For-
mal approvals were also obtained from the medical and
nursing administration departments of the participating
healthcare facilities.

The data collection involved secondary data analy-
sis of EHRs, with no direct or indirect interaction with
patients. All data were anonymized before being accessed
by the research team, ensuring that no personal identi-
fiers were available to the data collectors. As such, the
study did not involve obtaining informed consent from
patients, as it was deemed unnecessary according to
national regulations and approved by the IRB.

The study followed the ethical research code in Jordan,
as outlined by the Ministry of Health and the ethical reg-
ulations of The Hashemite University. Patient confidenti-
ality was strictly maintained, with all data securely stored
in compliance with established protocols to prevent
unauthorized access. These measures reflect the study’s
commitment to upholding the highest ethical standards
in research.

Data analysis

In this study, missing data were systematically managed
to maintain the integrity of the results. For variables that
were crucial to the inclusion criteria or necessary for
comparing results between groups, cases with missing
data were excluded from the analysis. For other variables,
the frequency and percentage of missing data were calcu-
lated, and cases with missing data were excluded from the
corresponding analysis. All data analyses were conducted
using SAS software (version 9.4; SAS Institute Inc., Cary,
NC, USA). Categorical variables were summarized using
frequencies and percentages, while continuous vari-
ables, such as time to treatment (TTT) and length of stay
(LOS), were presented as means and standard deviations.
ED overcrowding was assessed by measuring boarding



Alsharawneh et al. BMC Emergency Medicine (2025) 25:69

time, defined as the duration between the admission
decision and the patient’s transfer from the ED to an
inpatient unit. This metric reflects the level of crowding
in the ED and was incorporated as a continuous variable
in the regression models to evaluate its effect on patient
outcomes.

To assess the impact of under-triage on timeliness of
care outcomes, multiple linear regression analyses were
performed for each outcome measure separately. These

Table 1 Patients'demographics and clinical data (N=481)

Demographics and clinical data n (%)
Gender

Female 280 (58.2%)
Male 201 (41.8%)
Age (mean [£5D]=62.6 [+10.7])

<45 years 64 (13.3%)
45-59.9 years 292 (60.7%)
60-70 years 73 (15.2%)
>70 years 52 (10.8%)
Classification of diagnosis at admission to emergency

room

Surgical cancer patient 93 (19.3%)
Non- Surgical cancer patient 388 (80.7%)

Type of Cancer

Colorectal cancer 232 (48.2%)

Lung cancer 72 (15.0%)
Breast cancer 53 (11.0%)
Bladder cancer 31 (6.4%)
Prostate cancer 29 (6.0%)
Gastric cancer 34 (7.1%)
Gynecological cancer 13 (2.7%)
Other 17 (3.6%)
Cancer Stage

Stage 1 or2 80 (16.6%)
Stage 3 207 (43.1%)
Stage 4 194 (40.3%)
Mode of Arrival

Ambulance 33 (6.9%)
Other’ 448 (93.1%)
Arrival Time

Morning shift (07:00 H-14:59 H) 387 (80.4%)
Evening shift (1500 H-22:59 H) 61 (12.7%)
Night shift (2300 H-06:59 H) 33 (6.9%)
Day of Arrival

Weekdays 358 (74.4%)
Weekends 123 (25.6%)
Admission Site

Oncology Ward 457 (95.0%)
Critical Care Unit 24 (5.0%)
Admission Reason

Supportive/Palliative 208 (43.2%)
Treatment 223 (46.4%)
Evaluation and monitoring 50 (10.4%)

* Walk-in or personal/other’s car
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analyses controlled for potential confounders, includ-
ing age, sex, arrival day and time, arrival mode, triage
decision, vital signs, and ED overcrowding. A stepwise
selection method was applied to identify significant pre-
dictors, with statistical significance set at p<0.05. Each
outcome was evaluated independently, and adjustments
were made for other relevant factors to clarify the spe-
cific impact of under-triage on the timeliness of care.

Results

Patients’ demographics and clinical data

The analysis of demographic and clinical data for 481
cancer patients admitted through the ED reveals key
characteristics that emphasize the vulnerability of this
population (Table 1). The mean age of the patients was
62.6 years (+10.7), with the majority being middle-aged
or elderly. Specifically, 60.7% were between 45 and 59.9
years, and 26% were aged 60 years or older. This indicates
a predominance of older adults, who are more likely to
have acute illnesses requiring emergent assessment and
care due to age-related vulnerabilities and potential
comorbidities.

Gender distribution showed a higher proportion of
females (58.2%) compared to males (41.8%). The major-
ity of patients (80.7%) were admitted as non-surgical
cancer patients, while 19.3% required surgical interven-
tion. Colorectal cancer was the most common diagno-
sis (48.2%), followed by lung cancer (15.0%) and breast
cancer (11.0%). A significant proportion of patients pre-
sented with advanced-stage cancer, with 40.3% in stage
4 and 43.1% in stage 3, highlighting the critical nature of
their condition.

Most patients arrived at the ED by their own means
(93.1%), and only 6.9% used ambulance services, which
may reflect a lack of immediate access to emergency
transport. A substantial number of admissions occurred
during the morning shift (80.4%), with fewer during the
evening (12.7%) and night shifts (6.9%). Most patients
were admitted on weekdays (74.4%), suggesting a poten-
tial disparity in access to ED care during weekends.

The majority of admissions (95.0%) were to the oncol-
ogy ward, with only 5.0% requiring critical care unit
placement. Regarding the purpose of admission, 46.4% of
patients required treatment, while 43.2% were admitted
for supportive or palliative care, and 10.4% for evaluation
and monitoring.

Patients’ clinical manifestation at admission to emergency
room

The clinical manifestations of cancer patients at admis-
sion to the ED differed between surgical and non-surgi-
cal cohorts (Table 2). Among surgical patients, the most
common chief complaints were acute pain (51.6%) and
respiratory discomfort (41.1%). Other notable complaints
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Table 2 Patients' clinical manifestation at admission to
emergency room

Patients’ chief complaints” Surgical Non- surgi-
patients cal patients
(N=93) (N=388)
n (%) n (%)
Acute pain 48 (51.6%) 160 (41.2%)
Vascular complaints 15 (16.1%) 68 (17.5%)
Nausea and vomiting 29 (31.2%) 112 (28.9%)
Neurological complaints 12 (12.9%) 63 (16.2%)
Respiration discomfort 44 (41.1%) 103 (26.5%)
Other complaints (e.g. bleeding, diarrhea, 34 (36.6%) 98 (25.3%)
constipation, skin problems, etc.)
Positive SIRS Criteria
SIRS1: HR>90 (beat per minute) 91 (97.8%) 366 (94.3%)
SIRS2: Temperature > 38° or < 36° 29 (29.2%) 121 (31.2%)
SIRS3: respiratory rate > 20 (breath per 67 (72.0%) 255 (65.7%)
minute)
SIRS4: WBCs: > 12,000 cell/microliter (uL) 33 (35.5%) 142 (36.6%)
or <4000 cell/uL
> 2 of SIRS criteria 24 (25.8%) 76 (19.6%)

* The total percentages of chief complaints exceed 100% because patients
could present with and report more than one chief complaint at the time of
admission

included nausea and vomiting (31.2%) and various condi-
tions such as bleeding or gastrointestinal issues (36.6%).
Neurological complaints were less frequent (12.9%), and
vascular complaints were reported by 16.1%.

In the non-surgical cohort, acute pain remained the
most common complaint, reported by 41.2% of patients,
followed by nausea and vomiting (28.9%) and respiratory
discomfort (26.5%). Other issues, including bleeding and
skin problems, accounted for 25.3% of complaints, while
neurological and vascular complaints were reported at
16.2% and 17.5%, respectively.

Positive SIRS criteria were prevalent in both groups,
indicating significant physiological stress. Elevated heart
rate (SIRS1) was observed in 97.8% of surgical patients
and 94.3% of non-surgical patients. Abnormal respira-
tory rates (SIRS3) were reported in 72.0% of surgical and
65.7% of non-surgical patients, while abnormal white
blood cell counts (SIRS4) were observed in 35.5% and
36.6% of surgical and non-surgical patients, respectively.
Approximately 25.8% of surgical patients and 19.6% of
non-surgical patients met at least two SIRS criteria, high-
lighting the presence of acute systemic inflammatory
responses.
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Acuity recognition of study cohorts based on triage nurse
scoring

Among surgical cancer patients (N=93), none were
classified into CTAS I (severely ill), and only 6.5% were
categorized into CTAS II (emergent care). The majority
were assigned to lower urgency categories, with 25.8% in
CTAS III (urgent care), 46.2% in CTAS IV (less-urgent
care), and 21.5% in CTAS V (non-urgent care). This mis-
classification led to an under-triage rate of 44.1%, indicat-
ing that nearly half of the surgical patients who required
high-priority care were not accurately recognized as such.
Among non-surgical cancer patients (N=388), only 0.2%
were classified into CTAS I, and 12.9% were categorized
into CTAS II. Most non-surgical patients were assigned
to lower urgency categories, with 18.0% in CTAS III,
55.7% in CTAS IV, and 13.1% in CTAS V. The under-tri-
age rate for non-surgical patients was 39.4%, indicating a
significant proportion of patients with potentially severe
conditions were misclassified into lower urgency catego-
ries (Table 3).

The association between Under-Triage and treatment
outcomes in cancer patients

The multiple linear regression analysis assessed the
impact of under-triage on various treatment outcomes
for both surgical and non-surgical cancer patients
(Table 4). The analysis was conducted separately for each
outcome measure, and the regression models controlled
for the influence of other variables, including age, sex,
arrival time, and vital signs. For surgical patients, under-
triage significantly delayed the time to physician initial
assessment (B =34.9 min, 95% CI [10.2, 59.7], p<0.001)
and time to treatment (=68.0 min, 95% CI [38.1, 97.9],
p<0.001). Delays also extended to sorting time (p=4.9 h,
95% CI [3.6, 6.3], p<0.001) and boarding time (f=2.4 h,
95% CI [1.7, 2.9], p<0.001). Furthermore, under-triage
prolonged both the ED length of stay (=4.9 h, 95% CI
[3.6, 6.3], p<0.001) and the hospital length of stay (f=3.2
days, 95% CI [0.8, 5.5], p=0.008).

For non-surgical patients, under-triage had an even
more pronounced impact. Delays in physician initial
assessment were longer (f =48.6 min, 95% CI [39.9, 57.2],
p<0.001), as were time to treatment (f=72.0 min, 95%
CI [59.5, 84.5], p<0.001) and sorting time ($=7.3 h, 95%
CI [2.6, 12.0], p<0.001). Boarding time (3=2.1 h, 95% CI
[1.8, 2.4], p<0.001), ED length of stay (B=7.3 h, 95% CI
[2.6, 12.0], p<0.001), and hospital length of stay (f=3.2

Table 3 Acuity recognition of study cohorts based on triage nurse scoring

Classification of diagnosis
(Categories [n (%)])

Classification of triage urgency based on CATS

Under-Triaged by triage nurses

1 2 3 4 5
Surgical cancer patient (N=93) 0 6 (6.5%) 24 (25.8%) 43 (46.2%) 20 (21.5%) 41 (44.1%)
Non- Surgical cancer patient (N=388) 1(0.2%) 50 (12.9%) 70 (18.0%) 216 (55.7%) 51(13.1%) 153 (39.4%)
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Table 4 Multiple linear regression to identify the association
between Under-Triage and treatment outcomes in Cancer

patients
Outcome Surgical patients Non- surgical patients
variables (B) ()]
[95% CI] [95% Cl]
p-value” p-value”
Physician Initial B=34.9 B=486
Assessment [10.2,59.7] [39.9,57.2]
(Minutes) p<0.001" p<0.001"
Time to Treatment  3=68.0 £=720
(Minutes) [38.1,97.9] [59.5,84.5]
p<0.001" p<0.001"
Sorting Time B=49 B=73
(Hours) [3.6,6.3] [26,12.0]
p<0.001" p<0.001"
Boarding Time B=24 B=2.1
(Hours) [1.7,29] [1.8,24]
p<0.001" p<0.001"
Emergency depart- =49 B=73
ment length of [3.6,6.3] [26,12.0]
stay (Hours) p<0.001" p<0.001"
Hospital length of =32 B=32
stay (Day) [0.8,5.5] (1.9 4.6]
p=0.008" p<0.001"

Note. The multivariate analysis was conducted separately for each outcome
measure, and the regression models controlled for the influence of other
variables, including under-triage, age, sex, time of arrival, mode of arrival, day
of arrival, and boarding time. " significant p value (<0.05) is bold

days, 95% CI [1.9, 4.6], p<0.001) were also significantly
prolonged.

Discussion

This study underscores the critical challenges in the
emergency care of cancer patients, particularly the delays
in care that result from under-triage. The findings high-
light the importance of improving triage accuracy and
adapting ED processes to better meet the needs of this
vulnerable population. Patients with advanced-stage dis-
ease, acute symptoms, and age-related vulnerabilities,
such as frailty and multi-morbidity, often face significant
delays in receiving appropriate care [8, 15]. These delays
can exacerbate their conditions and potentially lead to
worse outcomes.

The predominance of elderly patients in this study
emphasizes the growing demand for specialized care
for older adults with cancer. The complexity of manag-
ing this population is compounded by their increased
susceptibility to adverse events during acute episodes,
as older patients often experience a higher burden of co-
morbidities [7, 8]. Previous studies have acknowledged
that delays in care, particularly in frail or multi-morbid
patients, contribute to prolonged and complicated hos-
pital admissions [5]. The fact that a large proportion of
patients presented with advanced-stage cancer highlights
the acute nature of their conditions and their need for
urgent intervention [2].
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Despite the severity of these patients’ needs, logistical
challenges such as low ambulance use and limited access
to emergency services contribute to treatment delays.
The finding that only a small fraction of patients arrived
by ambulance aligns with previous research, which has
indicated that transportation barriers and limited aware-
ness about emergency care options are significant fac-
tors delaying timely access to services [18]. Additionally,
the concentration of ED arrivals during daytime hours
further suggests that delays in treatment are more pro-
nounced during off-peak hours when care availability
may be reduced. Addressing these access-related issues is
critical for improving the timeliness and quality of care
for elderly cancer patients [18].

The analysis of clinical presentations revealed signifi-
cant differences between surgical and non-surgical can-
cer patients, with surgical patients exhibiting more severe
symptoms overall. Surgical patients most commonly
reported acute pain, respiratory discomfort, and a range
of other complaints, such as vascular issues, bleeding,
diarrhea, constipation, and skin problems. These symp-
toms were more prevalent among surgical patients com-
pared to non-surgical patients, reflecting the more acute
and complex nature of their conditions. Non-surgical
patients also reported symptoms, including acute pain
and nausea and vomiting, but the prevalence of these
complaints was somewhat lower than in the surgical
group. Additionally, neurological complaints were more
frequently reported by non-surgical patients, suggesting
a distinct clinical presentation profile. This assessment of
symptom severity was based on the frequency and types
of complaints reported, with acute pain and respira-
tory discomfort being key indicators of overall symptom
severity. These findings align with those of Oatley, Fry,
and Mullen (2016), who identified pain and respiratory
distress as primary factors driving EDvisits among cancer
patients [6].

The presence of SIRS markers in a significant portion
of the cohort further emphasizes the acute physiological
compromise of these patients. Recognizing these mark-
ers during triage could help prioritize patients at risk of
rapid deterioration, improving the overall efficiency of
emergency care. Integrating SIRS criteria into triage pro-
tocols could help prevent under-triage and ensure that
high-acuity cases receive appropriate and timely atten-
tion [19-21].

The study also identified critical gaps in triage accuracy,
with a substantial proportion of patients being under-
triaged, which resulted in significant delays in care. The
misclassification of patients into lower urgency catego-
ries was evident across both surgical and non-surgical
groups, which highlights the need for improvements in
triage protocols. This under-triage not only delayed care
but also increased the risk of adverse outcomes, a finding
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consistent with previous research that points to the det-
rimental effects of inadequate triage in emergency set-
tings [3]. This under-triage not only delayed care but also
increased the risk of adverse outcomes, a finding consis-
tent with previous research that points to the detrimental
effects of inadequate triage in emergency settings [9].

The delays in physician assessments, treatment initia-
tion, and overall hospital stays further reflect systemic
inefficiencies that exacerbate the challenges faced by
these patients. These findings point to the urgent need for
targeted interventions to streamline care pathways and
prioritize high-acuity cases. Delays in care not only affect
the immediate treatment of patients but also contribute
to increased healthcare resource utilization, which could
further strain emergency services [10, 22—-24].

This study underscores the necessity of improving tri-
age systems and emergency care for cancer patients,
particularly those with advanced disease or age-related
vulnerabilities. Strengthening training programs for tri-
age nurses, incorporating oncology-specific criteria into
triage protocols, and addressing barriers to timely access
to emergency care are essential steps toward improving
the care of these patients [25-27]. Moreover, enhancing
public awareness and expanding access to ambulance
transport could mitigate delays in ED arrival, ensuring
that patients receive the care they need without unneces-
sary delays [10, 22, 28, 29].

This study emphasizes the delays in care resulting from
under-triage and highlights the need for interventions
aimed at improving triage accuracy in emergency depart-
ments, rather than focusing on health outcomes, as the
data does not specifically examine those outcomes. The
findings call for systemic improvements to reduce delays
in care and enhance the timeliness of interventions for
cancer patients [10, 22, 29, 30].

Overall, this study highlights the pressing issue of treat-
ment delays in the emergency care of cancer patients,
with under-triage being a key contributor. By address-
ing these gaps through targeted interventions, healthcare
systems can improve care delivery, reduce delays, and
enhance the outcomes of cancer patients in emergency
settings. Future research should explore the implemen-
tation and effectiveness of these strategies in diverse
clinical settings to further enhance triage accuracy and
improve care pathways.

Research implications and recommendations

The findings of this study shed light on the critical impact
of inappropriate triage on health outcomes for surgi-
cal cancer patients admitted through EDs. These results
highlight the urgent need to reassess and improve triage
practices to ensure that cancer patients receive timely,
appropriate care in ED settings [28, 31]. Given the com-
plexity of cancer-related emergencies, inadequate triage
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decisions can significantly affect patient prognosis, lead
to treatment delays, and diminish the overall quality of
life for these patients [10, 22, 27].

To address these challenges, it is essential to focus on
improving triage systems in EDs. Healthcare providers
must be equipped to recognize cancer-specific complica-
tions, enabling them to prioritize patients based on the
urgency of their condition [9, 10, 22]. One way to achieve
this is by developing and implementing cancer-specific
triage protocols that guide clinicians in appropriately
categorizing patients, particularly those with advanced
cancer or those requiring surgical intervention [9, 10,
15]. By integrating cancer care knowledge into the triage
process, EDs can ensure that these patients are promptly
identified and treated according to their specific needs.

In addition to enhancing triage protocols, fostering
stronger collaboration between emergency physicians
and oncology specialists is crucial. By facilitating early
consultation with oncology teams, EDs can ensure that
cancer patients receive the appropriate care and timely
interventions. This collaborative approach will help miti-
gate the risks associated with delayed or improper triage,
ultimately improving patient outcomes [10, 22, 25, 32].

The adoption of technology, such as EHRs and decision
support systems, also plays a pivotal role in improving
triage accuracy. By ensuring that a cancer patient’s medi-
cal history and current health status are readily acces-
sible upon their arrival to the ED, healthcare providers
can make more informed decisions. EHRs can be pro-
grammed to alert clinicians to potential complications
specific to cancer patients, further enhancing the triage
process [10, 15, 22].

On a policy level, healthcare systems must prioritize
the development of cancer-sensitive triage protocols in
emergency settings. Policymakers should advocate for
the integration of these protocols into routine ED prac-
tices, particularly in hospitals that see a high volume of
cancer patients [31, 33, 34]. In addition, investment in
specialized training for ED staff, focusing on the unique
needs of cancer patients, is necessary to ensure effective
care. By aligning policy with the needs of cancer patients,
healthcare systems can improve the quality of care deliv-
ered in EDs [9, 33, 34].

Moreover, adequate resource allocation is vital to sup-
port the care of surgical cancer patients in emergency
settings. Hospitals may need to adjust their resources
to accommodate the specialized needs of this patient
group, ensuring that there are sufficient staffing levels
and specialized equipment for cancer-related emergen-
cies [33-35].

Looking ahead, future research should focus on exam-
ining the long-term effects of inappropriate triage on
health outcomes, such as survival rates, recurrence of
cancer, and overall quality of life. Longitudinal studies
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could provide more insight into the enduring impact of
triage decisions on cancer patients. Additionally, evalu-
ating the effectiveness of cancer-specific triage tools in
EDs would be beneficial. Research could explore whether
these tools help reduce treatment delays and improve
patient outcomes [10, 22, 35].

It would also be valuable to conduct comparative stud-
ies across different healthcare settings, including urban,
rural, and under-resourced environments. Such studies
could provide a broader understanding of how variations
in triage practices influence patient outcomes and inform
more equitable healthcare policies. Finally, intervention
trials assessing the impact of training programs for ED
staff or changes in triage protocols would provide evi-
dence for best practices and help establish guidelines that
enhance the quality of care for surgical cancer patients
[36—38].

Study limitations

This study has several limitations that should be consid-
ered when interpreting the findings. The retrospective
design, which relied on data from EHR, may have led to
incomplete or inconsistent documentation, potentially
affecting the accuracy of key variables. Additionally,
the use of the CTAS to assess triage accuracy may not
account for all factors influencing triage decisions, which
could further impact the consistency of the findings. The
study’s inclusion of four hospitals in major Jordanian
cities may restrict its generalizability to rural areas with
varying healthcare resources and triage systems. Further-
more, variations in triage practices across the hospitals
included in the study could affect the consistency and
applicability of the findings.

Moreover, the study focused on cancer patients requir-
ing emergency care in governmental hospitals, which
may not reflect the conditions in other healthcare settings
or regions. The study did not investigate the underlying
causes of under-triage, such as limited oncology-spe-
cific training or resource constraints within emergency
departments. Future research should explore these con-
tributing factors and assess interventions to improve tri-
age accuracy and enhance patient outcomes in oncology
care settings.

Conclusion

This study reveals significant issues in the emergency
care of cancer patients in Jordan, particularly concern-
ing the accuracy of triage decisions and their impact on
treatment delays. Under-triage was common among both
surgical and non-surgical cancer patients, leading to
prolonged times to physician assessment, delayed treat-
ment, and extended ED and hospital stays, negatively
affecting patient outcomes. The findings emphasize the
need for improvements in triage processes, including
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oncology-specific training for triage nurses and the use of
evidence-based tools like SIRS criteria to improve acuity
recognition.

To address these issues, targeted interventions are
needed to reduce under-triage, optimize resource allo-
cation, and enhance care delivery for cancer patients in
emergency settings. Refining triage protocols, increas-
ing public awareness of emergency transport services,
and improving ED processes will be crucial in better
meeting the needs of cancer patients. By implementing
these strategies, healthcare systems in Jordan can ensure
timely, accurate, and effective care, ultimately improv-
ing clinical outcomes and the quality of life for cancer
patients requiring emergency interventions.
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