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A B S T R A C T

Patients with suspected ST elevation myocardial infarction should be classified with a high-priority triage level
in the Emergency Department. Accurate triage can reduce mortality and morbidity in ST elevation myocardial
infarction patients. Yet, half of these patients were given a low-priority score, especially the average classifi-
cation (P3 on a P1–P5 scale).
Aim: To identify and clarify significant factors in the triage process that result in P3 assignment for patients with
ST Elevation Myocardial Infraction diagnosis.
Methods: A retrospective-archive study was conducted at a tertiary hospital from January 2015 to November
2017. We collected and measured patients’ characteristics, Emergency Department setting variables, and hos-
pitalization characteristics. Data files were extracted from the electronic database (n= 140).
Results: The results show several key factors that affect the decision to assign P3 in the triage process. Analysis of
patients’ sociodemographic characteristics show that being female (OR=1.96, P= .05) or having Arab ethni-
city (OR=2.19, P= .01) is significant to P3 assignment. Number of cardiac events (P= .02) is the only no-
teworthy cardiologic comorbidity of all that were reviewed.

A connection was observed between a patient being classified as average urgency and poor treatment out-
comes, namely for the variables time to physician, total time in the Emergency Department, door-to-balloon
time, and in-hospital mortality.
Conclusion: Average classification demonstrates the extreme risk involved in the triage process. Our research
provides considerable data to identify factors that affect the decision to classify patients as P3.

1. Introduction

Triage is typically defined as the initial assessment of the clinical
status of a patient admitted to the Emergency Department (ED) [1–4].
The triage aim is to diagnose and prioritize as quickly and accurately as
possible the current state of the patient and determine their trajectory
for care [1]. Several five-level triage scales for ED triage have been
developed in western countries; of these, the Canadian Triage and
Acuity Scale (CTAS) is the most commonly used [2]. The CTAS triage
levels range from high priority (P1) to low priority (P5), as follows: P1:
resuscitation is needed, P2: emergency treatment is needed, P3: urgent
treatment, P4: non-urgent treatment, and P5: non-urgency visit. Pa-
tients categorized as P1 require immediate treatment, while patients
categorized as P2–P5 are expected to receive medical assessment and
treatment within 15, 30, 60, and 120min respectively [1].

The triage nurse uses a valid semi structured scoring system that

categorizes the level of the patient’s clinical urgency, based on inputs
from the patient’s subjective complaint, medical documentation, clin-
ical assessment and vital signs [5,6]. In Israel, chest pain is the third
most common complaint in ED triage, which accounts for four percent
of all ED visits [7] and can indicate ST elevation myocardial infarction
(STEMI) [8]. This rate is similar to those reported in Europe and the
United States [9].

Accurate classification during triage plays a pivotal role in the triage
process for patients with STEMI. ED assessment of patients with sus-
pected STEMI begins at arrival, when they undergo triage by an ED
nurse, who assigns a priority score for subsequent physician assessment
in the ED [10]. Patients presenting with signs and symptoms of a STEMI
should be classified as P1 or P2 according to CTAS [11]. Inappropriate
triage classification may result in adverse outcomes, such as longer wait
times for reperfusion therapy and subsequent increased rates of mor-
bidity and mortality [2,11,12]. In the case of STEMI, reperfusion must
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be performed in 90min and therefore, the difference in waiting time to
physician for P2 (15min) and P3 (30min) is crucial due to adminis-
trative delays such as catheterization team convergence time [10–11].
However, only 50% of patients in the ED are prioritized accurately
[11,13].

CTAS as a scale is not without fault, although it is a valid tool
[14–19]. A key concern is its intuitive and analytical nature, which is
subjective and is based on the nurse's personal characteristics [19]. In
addition, leading organizational characteristics influence the triage
decision making, such as workload and shift, which are accounted for in
current research due to their confounding potential [17,19].

The CTAS, in general, has been criticized for a lack of accuracy:
Mirhaghi et al., [18] noted that 42.82% of triage decisions were a mis-
triage, 25.52% of which were over-triage. Furthermore, a number of
studies found evidence of high levels of average assignments (P3)
[14–16]. Atzema et al., [17] who focused on patients with acute
myocardial infarction (AMI), found similar results, with 43.3% being
triaged as P3.

To date, it is not known what the reasons for P3 classification are, or
which related factors relate to nurse's ability to make such decisions.
Since accurate triage decisions are crucial to trustworthy ED triage, it is
necessary to further explore what influences average P3 classification.

2. Aim

This study investigates the relationship between patient and orga-
nizational characteristics and the frequency of P3 classification in pa-
tients with STEMI and explores the potential causes for this phenom-
enon.

3. Methods

3.1. Study design and setting

A retrospective quantitative study was conducted from January
2015 to November 2017 in the ED at tertiary hospital in northern Israel.
The ED contains 100 beds, and about 130,000 patients> 18 years old
are treated per year on average. Of these, about 5500 (5%) arrive with
chest-pain complaints; of which about 80 (1.5%) are diagnosed with
STEMI.

3.2. Data collection

The study sample consisted of 140 patient files who were triaged
and diagnosed as a possible STEMI at the ED during 2015 (n=60) and
2016 (n=80), respectively, who received P1–P3 classification, and
who were diagnosed with STEMI. Files were extracted from the elec-
tronic database by using the ICD-10 code for STEMI in ED transfer as a
filter (i21.3, “acute transmural myocardial infarction of unspecified
site”).

Overall sample was drawn from a total of 335 patient files (170 in
2015 and 165 in 2016) who were hospitalized with STEMI. Patients
who were transferred directly to the Intensive Coronary Care Unit
(ICCU) were excluded from the study (n=186).

Patient files who received inappropriate P4–P5 urgency classifica-
tions were excluded as their sample was minor (n=9) and they are not
relevant to this study’s aims in which the focus group is P3.

The patient files were entered into the study according to the fol-
lowing criteria: Patients over 18 years old and patients that were di-
agnosed with STEMI and underwent a Primary percutaneous coronary
intervention (PCI).

We excluded files of patients that died in the ED due to STEMI and
patient files that were diagnosed with STEMI and did not undergo PCI
due to clinical considerations (such as high KILLIP classification).

3.3. Methods and measurements

The data were collected retrospectively in November 2017 using a
data sheet, from the hospital’s electronic medical records, by the first
and the second authors. The data divided into three sections:

3.3.1. Section A: Demographic information and clinical risk factors
Demographic information includes age, gender and ethnicity (Jews,

Arabs and others - patient files with no stated nationality). These ca-
tegories are synchronized with the Israeli population census.

Clinical risk factors for STEMI include smoking, dyslipidemia, hy-
pertension, diabetes mellitus, number of previous cardiac events and
family history (FH) of coronary heart disease (CHD). After extracting
this initial data, we proceeded with obtaining the ED time lags, de-
scribed in section B.

3.3.2. Section B: Dependent variables
Depended variables include P-scale classification, time to nursing

triage<15min, time to ECG < 10min, time to physician<30min,
and total waiting time at ED < 60min.

Lastly, we followed up on patient files from PCI initiation up until
18months, including ED revisit and readmission rates and In-hospital
mortality, specified in section C.

3.3.3. Section C: Outcomes variables
Outcomes variables include Door-to-balloon time (DTBT)<90min,

length of stay (LOS) hospital, total and cardiac ED revisit and read-
mission to hospital and in-hospital mortality during the current event,
within 30 days and within one to 18months.

To assess the contribution of the organizational characteristics, we
collected data on ED workload, day of the week, type of shift, and
whether the patient was admitted during shift handover.

The data were collected as dichotomous (e.g. time to triage
≤15min= 1, otherwise= 0) and continuous variables (e.g., DTBT in
minutes) for certain analysis. To minimize bias, data were documented
on two separate data sheets and two different abstractors were trained,
one for the outcome variables and one for the dependent variables.

3.4. Data management and statistical analysis

After clearing and handling the data, we categorized all dependent
variables according to the time lags defined above (e.g. time to triage
≤15min= 1, otherwise= 0). These variables were also analyzed
continuously. Associations between P3 classification and each of the
study variables, namely Demographic information and clinical risk factors,
Dependent variables and Outcome variables, were examined using χ2 tests
for categorical variables and t-tests or one-way ANOVAs, when appro-
priate, for continuous variables.

To capture the contribution to DTBT of each factor category –
Demographic information and clinical risk factors, and Dependent variables
– we constructed multivariate logistic regression models separately and
as blocks. Associations having an alpha threshold level of 0.25 in the
univariate analysis were entered into the multivariate model [20]. To
test the additive effects of the dependent variables over the effects of
Demographic information and clinical risk factors and organizational
characteristics, we added the dichotomous variable categories to the
model one after another, first the clinical risk factors, then the organi-
zational characteristics, and finally the Dependent variables. Adjusted
odds ratios (ORs) and 95% confidence intervals (CIs) were estimated for
each predictor. We used a receiver operating characteristics (ROC)
model to examine the contribution of each category of predictors. Re-
sults were designated by C-statistics.

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 22.0, Chicago, IL, USA).
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Table 1
Correlation between P-Classification and Clinical-Organizational Variables.

P3 P1/2 P-value

(n=70) (n=70)

Clinical risk factors
Age (mean ± SD) 63.53 ± 12.58 63.70 ± 14.03 .39
Male (n, %) 25 (35.7%) 36 (51.4%) .05

Ethnicity (n, %)
Jews 14 (20.0%) 29 (41.4%)
Arabs 50 (71.4%) 37 (52.9%) .02
Others 6 (8.6%) 4 (5.7%)
Smoking (n, %) 33 (47.1%) 31 (44.3%) .95
Dyslipidemia (n, %) 36 (51.4%) 37 (52.9%) .72
Hypertension (n, %) 38 (54.3%) 38 (54.3%) .84
Diabetes mellitus (n, %) 25 (35.7%) 21 (30%) .54
FH of CHD (n, %) 24 (34.3%) 25 (35.7%) .85
No. of cardiac events (mean ± SD) 1.32 ± 0.63 1.47 ± 0.88 .05

ED setting characteristics
Workload (n, %) > 300 patients at ED 58 (82.9%) 64 (91.4%) .13

Day in the week (n, %)
Sunday 14 (20.0%) 12 (17.1%) .48
Monday to Thursday 34 (48.6%) 41 (58.6%)
Friday and Saturday 22 (31.4%) 17 (24.3%)

Type of Shift (n, %)
Morning (7am-3 pm) 29 (41.4%) 28 (40.0%)
Evening (3pm-11 pm) 19 (27.1%) 28 (40.0%) .17
Night (11 pm-7am) 22 (31.4%) 20 (20.0%)
Arrived in shift handover (n, %) 3 (4.3%) 2 (2.9%) .64

ED assessment
Time to triage (n, %)
≤15′ 51 (72.9%) 56 (80.0%) .32
> 15′ 19 (27.1%) 14 (20.0%)
Mean ± SD 11.49 ± 10.09 12.37 ± 10.89 .62

Time to ECG (n, %)
≤10′ 32 (45.7%) 38 (54.3%) .31
> 10′ 38 (54.3%) 32 (45.7%)
Mean ± SD 15.47 ± 12.64 13.94 ± 11.15 .45

Time to physician (n, %)
≤30′ 52 (74.3%) 63 (90.0%) .01
> 30′ 18 (25.7%) 7 (10.0%)
Mean ± SD 34.40 ± 25.95 22.86 ± 17.71 .00

Total time in ED (n, %)
≤60′ 52 (74.3%) 63 (90.%) .01
> 60′ 18 (25.7%) 7 (10.0%)
Mean ± SD 63.84 ± 52.91 40.57 ± 25.90 .00

ED outcomes
DTBT (n, %)
≤90′ 37 (52.9%) 56 (80.0%) .00
> 90′ 33 (47.1%) 14 (20.0%)
Mean ± SD 107.19 ± 59.99 74.35 ± 30.21 .00
Length of stay in hospital (Mean ± SD) 5.46 ± 2.88 5.93 ± 3.455 .38

Readmission to ED by cardiac event (n, %)
Within 30 days 22 (31.4%) 18 (25.7%) .58
Within 1 to 18months 35 (50.0%) 30 (42.8%) .29

Readmission by all other causes
Within 30 days 9 (12.8%) 8 (11.4%) .58
Within 1 to 18months 26 (37.1%) 24 (40.0%) .04
Total hospital readmission by cardiac event 11 (15.7%) 16 (22.8%) .45
Total hospital readmission by all other cause 16 (22.8%) 17 (24.2%) .17

In-hospital mortality (n, %)
In the current event 3 (4.3%) 11 (15.7%) .02
Within 30 days 4 (4.9%) 12 (17.1%) .01
Within 1–18months 4 (4.9%) 14 (25.0%) .00

FH= family history; CHD= coronary heart disease; ED= emergency departent; ECG= electrocardiography; DTBT=door-to-balloon time.
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4. Results

One hundred and forty patients' medical documents were identified
who arrived at the ED with a STEMI from January 2015 to November
2017. Though, a valid tool [5,6], fifty percent of the patients were in-
correctly classified as P3 by the triage nurses. According to Demographic
information and clinical risk factors, males tended to be classified as P3
less often than females (p= .05). Arabs were more likely to receive a P3
classification (p= .02) than patients of other ethnicities. Furthermore,
the number of previous cardiac events was a contributing factor in the
variability of P-scale classification. Patients with a higher mean number
of previous cardiac events were more likely to be classified correctly
(P1 or P2) (p= .05). No other clinical risk factors were found to con-
tribute to classification variability, and no organizational characteristics
were found to be significant to P3 designation (Table 1).

Analysis of the Dependent variables, namely ED assessment process
exhibited the following results: time to triage and time to ECG did not
significantly contribute to P3 classification, whereas time to physician
(p < .001), total time in ED (p < .001), and DTBT were correlated
(p < .001) with P3 classification both categorically and continuously.
Patients who received accurate P-scale classifications had a longer LOS
in the hospital, but this result was not statistically significant. In-hos-
pital mortality for the P1/2 patients diagnosed with STEMI were sig-
nificantly higher in the current event (15.7%, p= .02), within 30 days
(17.1%, p= .01), and within 1 to 18months (25.9%, p= .00).

To predict the variables that affect P3 classification, we performed a
logistic regression analysis based on the significant triage-related vari-
ables (Table 2). In the Demographic information and clinical risk factors,
we found that men were less likely to receive a P3 classification (95% CI
0.028–0.691, OR 0.140). We also found FH of CHD and Arab ethnicity
to be predictive of P3 classification (95% CI 0.978–26.830, OR 5.122;
95% CI 0.152–0.754, OR 0.339, respectively). Dependent variables and
organizational characteristics were not significant predictors of P3 clas-
sification (Table 2).

To examine which of the three factors most contributes to P3 clas-
sification, we performed ROC analysis. We found that the patient’s
demographic information and clinical risk factors (age, male, DM, FH of
CHD, Jewish patients) are the main contributors to P3 classification (C-

statistics: 0.667). Organizational characteristics (Workload> 300 pa-
tients at ED and night shifts) contributed slightly (Model 1 subtracted
from Model 2=0.032), but the dependent variables did not contribute
at all (Fig. 1).

5. Discussion

The purpose of this study was to initially highlight the P3 assign-
ments phenomenon among STEMI patients. Our main goal was to ex-
plore the reasons for this phenomenon. Three possible answers are of-
fered. First, the cognitive aspect, which includes decision making under
uncertainty and the effect of the middle option as a choice set.
Secondly, racial disparities in a multicultural society which might lead
to a gap in nurse-patient communication in triage. Thirdly, heterogenic
clinical features in distinct ED applicants such as females or those di-
agnosed with FH of CHD present occasionally with atypical symptoms.

Fig. 1. Receiver operating characteristic curves for P3 classification.

Table 2
Logistic Regression of Predictive Factors for P3 Classification.

Characteristics OR 95% CI Significance

Low High

Demographic information and clinical risk factors
Age 0.993 0.962 1.025 0.66
Male 0.140 0.028 0.691 0.01

Model 1 DM 1.202 0.547 2.637 0.64
FH of CHD 5.122 0.978 26.830 0.05
Jewish patients 0.339 0.152 0.754 0.00

Organizational characteristics
Model 2 Workload > 300 patients at

ED
0.401 0.132 1.218 0.10

Night shifts 1.609 0.716 3.618 0.25

Dependent variables
Model 3 Time to triage 0.763 0.316 1.843 0.54

Time to ECG 0.787 0.373 1.657 0.52

FH= family history; CI= confidence interval; OR= odds ratio; SE= standard
error.
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A triage nurse might assign a wrong priority contrary to clinical
guidelines.

Results show a notable 50 percent P3 assignments. In an ED setting
this triage-level designation is crucial to determining how quickly a
patient (maximum of 30min) is examined by a physician [13,21]. Thus,
an accuracy rate of 50% is noteworthy. Previous studies of triage ac-
curacy have identified accuracy rates of 50–76% [17,21–26]. The CTAS
triage levels range from P1 to P5. Hence, P3 is a middle option in a way
which is similar to a Likert scale. Kalton, Roberts, and Holt [26] ex-
amined the importance of a middle/neutral option and compared
questionnaires with a middle option and without. The results showed
an increase in participants who chose the middle option (15% to 49% in
six tests). Another study [27] showed that the meaning of the middle
option in a choice set can vary between respondents and might include
“no opinion,” “don’t care,” “unsure,” “neutral,” “equal/both” and
“neither”; the study’s authors found that “neither” was chosen most
often. Assigning a priority in triage on a five-level scale is a complex
task with multiple thinking strategies [1,2,19]. Furthermore, the ED is a
chaotic environment which is characterized by the need to make fast
decisions under uncertainty [28,29]. For a triage nurse, to encounter a
patient with multiple complaints and/or vague clinical presentation,
the middle option becomes an alluring choice [30].

Of the variables investigated, only patient race/ethnicity and gender
were identified as significant in predicting a P3 triage classification.
Arabs (n= 50, 71.4%) were classified as P3 patients more than other
racial groups (Jews-n= 14, 20.0%; Others-n= 6, 8.6%). These findings
align with prior research on racial disparity and evidence of increasing
recognition of racial bias in other aspects of medical management, in-
cluding the ED setting, which adds external validity to these findings
[31–34]. Gender differences found in this research are similar to find-
ings of previous studies by Arslanian-Engoren [35,36], who identified
gender as a predictor of accuracy, with men more likely to be assigned
an accurate designation than women despite their presenting identical
symptoms in a vignette. This finding is contrary to a recent study by
Sorensen et al [37] which found that sex differences in clinical pre-
sentation did not impair diagnostic accuracy. The results imply that
discrimination exist within the triage process, despite national multi-
cultural program implementation.

P3 classification was not correlated with decreased delay to ECG
and triage assessment. Such a delay may be due to overcrowding in the
ED or to processes in the ED itself, such as the physical location of the
triage booth or availability of personnel to perform an ECG. Choosing
an inaccurate triage designation of level 3 for the possible STEMI may
result in prolonged delay before treatment, especially when the volume
of patients in the ED is high. In contrast, the three following time-lags,
namely time to physician, total time in ED, and DTBT, were significant.
Delay at any point decreases the chances of meeting the ACC/AHA goal
of< 90min DTBT for establishment of cardiac muscle reperfusion. This
is accentuated in the mortality rates among patients with P3 designa-
tions in our study and in the literature [38–40]. The aforementioned
results show an important conception that has been overlooked both in
triage and STEMI research. While difference in mean time to physician
between the groups is 12min, the difference in door-to-balloon time is
36min. We surmise that the accounts of 24 min after the physician has
evaluated the patient are due to catheterization laboratory convergence
time which the healthcare providers in the ED cannot control.

Contrary to the established literature for the contribution of clinical
risk factors to AMI as well as overcrowding and shift type, our ROC
curve shows that the Demographic information and clinical risk factors
(model 1) were the main contributor to P3 classification, whereas the
Dependent variables and organizational characteristics contributed in a
slight manner (model 2 and 3, respectively). An important and para-
doxical issue to note is the in-hospital mortality which is lower with P3
patients, although they have delay in DTBT. These findings are contrary
to previous studies that show a strong association between DTBT < 90
and mortality [10,13,17]. On the other hand, this may suggest that

triage nurses are correctly recognizing the sicker patients who are at
higher risk for mortality and categorizing them as P1/P2. The clinical
risk factors were similar between the two groups (Table 1), further
suggesting that unmeasured factors (such as presenting characteristics)
might be influencing triage decisions.

5.1. Limitation

This study has several limitations. First, it includes a small number
of participants and a two-year follow-up; future research should vali-
date the findings with larger samples over a longer period. Secondly, we
did not account for nurse characteristics and personality traits such as
the five basic dimensions of personality (“Big 5”). Thirdly, we acquired
the sample retrospectively and focused only on STEMI patients.
Different populations might exhibit different results.

Further limitations include the triage system – in our study the
triage performed exclusively by a nurse. It is possible that triage per-
formed by a physician would have yielded a different designation. In
addition, no data were collected on patients’ presenting characteristics
– vital signs, chief complaint, and history of present illness. These
factors could be very important in the assignment of a triage category.
Furthermore, we did not consider the findings of the ECG; it is likely
that an initial negative or no diagnostic ECG would receive a lower
triage category than an ECG diagnostic for STEMI.

6. Conclusion

A large number of level 3 patients is not uncommon in any ED on
any given day. To inaccurately include the possible AMI in this group is
hazardous and potentially deadly. Our research coupled with previous
studies shows an association between assigning an incorrect triage-level
designation and delay in care of patients with AMI.

The phenomenon of P3 classification, backed by our findings, il-
lustrates a tangible effect on patients with STEMI with ramifications on
DTBT and in-hospital mortality. As such, it adds further knowledge in
emergency medicine as a whole and triage in particular.

Our recommendations to address this issue include mandatory
triage course, staff training and new nurse training, quarterly statistical
findings with select cases debriefing and disallowance of P3 marking
when “chest pain” or its variations are written. Changing the triage tool
is also a conceivable option.
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10. Article summary

• Why is this topic important?

Inaccurate triage classification of patients with ST elevation
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myocardial infarction (STEMI) in the ED is significantly correlated with
increased morbidity, mortality, and related complications which are
correlated with prolonged waiting times. An alarming fact is that the
main population which is affected by it is the racially different groups
(minorities).

• What does this study attempt to show?

The study investigates the relationship between patient and orga-
nizational characteristics and frequency of average triage classification
(P3) in patients with STEMI.

• What are the key findings?

Females and those of Arab ethnicity are prone to receive an average
classification during triage. There is an association between average
urgency classification and poor treatment outcome.

• How is patient care impacted?

This research provides considerable data in identifying factors that
affect the decision to classify patients with STEMI.
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