
International Journal of Aging, 2023, 1, e13

10.34172/ija.2023.e13

http://ijage.com

Studying the Affecting Factors in Patient Workflow and 
Outcome of Patients with Stroke Diagnosis in the Emergency 
Department
Masoumeh Poureskandari1 ID , Elyar Sadeghi-Hokmabadi2 ID , Alireza Ala1 ID , Kobra Tayyari1, Samad Shams Vahdati1* ID

1Emergency and Trauma Care Research Center, Tabriz University of Medical Sciences, Tabriz, Iran
2Neurosciences Research Center, Tabriz University of Medical Sciences, Tabriz, Iran

 © 2023 The Author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Abstract
Objectives: To investigate the factors involved in the assignment and outcomes of patients with 
stroke referred to the Emergency Department of Imam Reza hospital in Tabriz in 2018.
Design: A cross-sectional study.
Setting (s): Imam Reza hospital, Tabriz, Iran.
Participants: Patients over 60 years of age.
Outcome measures: All patients were recorded for admission to discharge, admission to the 
first visit by the Emergency and Neurosurgery Department, admission to the patient assignment, 
and patient outcome. The intervals were then calculated from the baseline triage, and the 
intervals for which the patient was most likely to stay were reviewed and rooted.
Results: There was a significant relationship between age, sex, type of stroke, outcome, and 
hyperlipidemia, but the correlation coefficient was weak. Further, there was a significant 
difference between triage to assignment and triage to emergency leave with a strong correlation, 
but there was a significant relationship with the type of stroke, and the correlation coefficient 
was weak. Moreover, there was a significant relationship between triage to emergency leave 
and the type of stroke, but the correlation coefficient was weak. Moreover, the relationship 
between the type of stroke and the outcome was significant with a weak correlation coefficient.
Conclusions: One of the causes of delay in the workload of patients with stroke is the high time 
interval between requesting a neurologic visit to a neurological service visit. The duration of 
the assignment for stroke patients is less than 6 hours, but it takes more than 6 hours for the 
patient to leave the emergency room. There is a weak inverse relationship between the type 
of stroke, the duration of the assignment, and exit from the emergency, meaning that patients 
with hemorrhagic stroke are assigned with a delay and are discharged from the emergency 
room later.
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Introduction
Time is an extremely important factor in the diagnosis 
and treatment of stroke patients and even affects the 
outcome of patients. Among the factors that could 
also affect physicians and medical staff in this context 
is a crowded emergency in which patients have been 
admitted.1 The emergency department is often referred 
to as the microstructure (miniature image) of the entire 
hospital. Almost everything that happens in the hospital 
daily also happens in the emergency department. The 
emergency is the main hospital door (hospital entrance). 
Visiting the largest volume of patients is one of the most 
vital areas and closest to the pulse of society.2

In 2011, Chatterjee et al in a study examined emergency 
congestion and its association with the duration of care 
for stroke patients. There was no significant relationship 

between the crowded emergency department and 
computerized tomography (CT) and thrombolysis. This 
study showed that emergency department crowding is not 
associated with delays in inpatient care. However, patients 
whose symptoms had started more than 3 hours before 
referral experienced longer waiting times for CT in the 
emergency crowding.3 In 2009, Bernstein et al conducted 
a study aimed at examining the impact of emergency 
crowding on the quality of services provided. This study 
indicated that the conditions of patients whose treatment 
is time-sensitive and those whose quality of service affects 
mortality are affected by emergency crowding.4 Causes 
of overcrowding in the emergency department can be 
attributed to a lack of access to inpatient facilities and 
beds, which may increase with a rise in the number of 
patients admitted but still awaiting to leave the emergency 
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department to the wards (afterload).5, 6 Emergency 
congestion in some cases may delay the identification and 
treatment of patients with diseases that require immediate 
attention, and delay in their treatment process can have 
long-term consequences.7 Therefore, in light of the above 
considerations, we decided to design a study to investigate 
the factors involved in the workflow of stroke patients and 
their outcomes referred to the emergency department in 
2018.

Methods
Study Type
The present study was a cross-sectional study.

Study Design 
This study was conducted in the Emergency Department 
of Imam Reza hospital in 2018. In this observational, 
descriptive, cross-sectional study, 100 days were selected 
using a randomized computer program (Random 
Allocation software), and eight days of each month were 
randomly selected. All patients who were suspected of 
having an acute stroke, with informed consent from 
the patient if possible, otherwise from the patient legal 
guardian were included. Patients who did not have a 
stroke or comorbidity with acute stroke or who left the 
hospital before treatment and confirming the diagnosis 
were excluded. The duration of admission to discharge 
and duration of admission to the first visit by emergency 
medicine and neurology services were recorded for all 
patients to determine patient disposition and patient 
outcomes. Then, the intervals were calculated from the 
baseline triage, and the intervals for which the patient was 
most likely to stay were reviewed and analyzed.

Statistical Analysis
The obtained data were entered into IBM SPSS statistics 
software Version 24 and analyzed with a significance level 
under 0.05. In the descriptive section, frequency (percent) 
was used for qualitative variables, and quantitative 
variables were used to summarize information using 
the mean (standard deviation) if their distribution was 
normal and using median quadratic in the absence of 
normal distribution.

Results
General Information
In this study, 226 individuals were selected based on 
inclusion criteria in 100 days. Despite the absence of 
a normal distribution, the mean age was 72.42 ± 11.58 
(confidence interval 95%,70.90-73.94), and due to the 
multiple modes, the smallest mode was 60 years, and 
the median was 73 years. In this study, 121 (53.5%) were 
male, and 105 (46.5%) were female.

The time between patient triage to patient admission 
and patient specification in the hospital admission system 
was 8.21 ± 6.97 (1-51 minutes) minutes with a median of 6 
minutes and a mode of 4 minutes. Moreover, the interval 

between patient triage and the first visit by emergency 
medicine was 22.02 ± 16. 01 (1-130) with a median and 
mode of 18 and 15 minutes, respectively. Furthermore, 
the time between patient triage to neurologic service visit 
request was 74.70 ± 67.92 (0-368) minutes, with a median 
of 50 minutes and a mode of 30 minutes. The time between 
the triage of the patient and the first visit by the neurologist 
was 164.81 ± 112.56 (0-665) minutes, with a median of 135 
minutes and a mode of 60 minutes. In addition, the time 
between patient triage to brain CT scan was 86.86 ± 91.60 
(0-841) minutes, with a median of 60 minutes and a mode 
of 50 minutes. Further, the time between patient triage 
to the patient assignment was 301.68 ± 238.91 (33-1395) 
minutes with a median of 235 minutes and a mode of 140 
minutes. The time between patient triage and patient exit 
from the emergency department was 422.37 ± 354.23 (2-
1754) minutes, with a median of 287 minutes and a mode 
of 155 minutes.

Of 226 patients, 38 had a hemorrhagic stroke, and 
188 had an ischemic stroke. Patient length of stay in the 
hospital was 8.53 ± 7.54 (1-42) days, with a median of 
6 days and a mean of 3 days. Of these patients, 98 were 
admitted to the neurological ward and 78 to the clitoral 
ward (Figure 1).

Nine patients had a history of smoking, 69 had a history 
of diabetes mellitus, 16 patients had hyperlipidemia, 
60 had a history of cerebrovascular disease, 54 had 
ischemic heart disease, and 162 patients had a history of 
hypertension.

The patient’s symptoms during the visit are presented 
in Figure 2.

There was a significant relationship between age, 
sex, type of stroke, outcome, and hyperlipidemia, but 
the correlation coefficient was weak (P < 0.05, Pearson 
correlation ≤ 0.30). There was a significant relationship 
between gender and outcome, smoking risk factors, 
diabetes, ischemic heart disease, and hypertension, 
but the correlation coefficient was weak (P < 0.05; 
Pearson correlation = 0.30). There was also a significant 
relationship between triage to emergency room 
admission and triage to first emergency medicine visit 
and neuroscience request, but the correlation coefficient 
was low (P < 0.05, Pearson correlation ≤ 0.30). Moreover, 
there was a significant correlation between triage to first 
emergency medicine visit and triage to neurology visit, 
triage to brain CT scan, triage to assignment, outcome, 
and risk factor, but the correlation coefficient was weak 
(P < 0.05, Pearson correlation ≤ 0.30).

There was a significant relationship between 
triage to neurological visit request and triage to first 
neurological visit (P < 0.05; Pearson correlation ≤ 0.80), 
but the correlation was moderate. There was a 
significant relationship between triage to CT scan, 
triage to assignment, and triage to emergency leave, but 
the correlation coefficient was low (P < 0.05; Pierson 
correlation ≤ 0.30). However, there was a significant 
difference between the triage to the first neurological visit 
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and triage to CT scan, triage to assignment, and triage to 
emergency leave (P < 0.05; Pearson correlation ≤ 0.80). 
There was also a significant relationship with stroke 
type but with a weak correlation coefficient (P < 0.05; 
Pearson correlation ≤ 0.30). In addition, there was a 
significant relationship between triage and CT scan and 
triage to assignment and triage to emergency leave, but 
the correlation coefficient was poor (P < 0.05; Pearson 
correlation ≤ 0.30). There was a significant difference 
between triage to task assignment and triage to emergency 
leave (P < 0.05; Pearson correlation ≤ 0.80).

However, there was a significant relationship with the 
type of stroke, but the correlation coefficient was weak 
(P < 0.05, Pearson correlation ≤ 0.30). There was also a 
significant relationship between triage to emergency leave 
and the type of stroke, but the correlation coefficient was 
weak (P < 0.05, Pearson correlation ≤ 0.30). Moreover, 
there was a significant relationship between the type 
of stroke and outcome, but the correlation coefficient 
was weak, and there was a significant relationship 
between diabetes risk factors and blood pressure, but 
the correlation coefficient was weak (P < 0.05, Pearson 
correlation = 0.30). Furthermore, there was a significant 
relationship between the duration of hospital stay and 
outcome but a weak inverse correlation. There was also 
a significant relationship between the smoking risk factor 
and blood pressure, but the correlation coefficient was 

weak (P < 0.05, Pearson correlation = 0.30).

Discussion
In 2015, a regular review was published which identified 
three key factors related to the quality of patient care, 
including the number of patients waiting to be triaged, the 
emergency department emergency rate, and the number 
of patients waiting to be admitted to the ward. However, 
this study did not find a significant relationship between 
emergency department crowding and the quality of care 
for stroke patients.8 Jungehulsing et al in another study 
also evaluated the factors affecting the care of patients 
with acute stroke. Their study showed that admissions 
in two specific cases, including the weekends and having 
private insurance and private healthcare facilities were less 
delayed.9 In 2015, Ben-Yakov et al found no significant 
relationship between emergency department crowding 
and transient ischemic attacks and minor strokes.10 
However, in our study, although there was a significant 
difference between the time of triage of stroke patients and 
the first visit by the emergency medical service, neurology 
service visit, CT scan of the brain, assignment of patients, 
and patient outcome, the relationship was weak, and this 
weak statistical relationship in the clinical setting could 
not be considered a significant relationship.

In support of the results of this study, a study conducted 
by Chen et al in 2006 demonstrated that the concurrent 

Figure 1. The Frequency of Patients with Stroke Admitted to the Hospital

Figure 2. The Prevalence of Symptoms Suggestive of Stroke in Patients
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trauma assessment in the emergency room leads to more 
emergency workloads and delayed CT preparation of 
patients with suspected stroke.11 According to the present 
study, the waiting time of stroke patients for brain CT 
was more than one hour, which can be reduced with 
management plans. In the present study, the type of stroke 
was strongly correlated with the time of assigning patients, 
and patients with ischemic stroke were assigned earlier, 
but there was no obvious clinical connection regarding 
the outcome or length of hospitalization of patients.

Another study showed that the groups are not correlated 
across conditions (demographics and risk factors). 
However, we did not find any evidence to modulate 
the effects of individual illnesses during residency after 
multivariate logistic regression analysis. The adjustment 
of individual factors suggests that the benefits observed in 
stroke care during the stay are more significant in ischemic 
stroke patients than in hemorrhagic stroke patients and 
are independent of age, gender, and associated conditions. 
Moreover, more patients were generally admitted to 
the stroke ward compared to the general/general ward. 
Neurologic hospitalization has been attributed to a 4-day 
decrease in length of stay, which may increase the care 
capacity of patients in the neurological ward.12 In the 
current study, demographic factors such as age, sex, and 
risk factors were not significantly associated with length 
of hospital stay, type of stroke, patient assignment, and 
patient exit from the emergency room. Additionally, this 
study showed that hospital admission has no significant 
effect on patient outcomes.

Field et al reported that hospital mortality due to 
stroke of all types (e.g., ischemic, hemorrhagic) decreases 
with admission to the stroke center, and readmission 
for recurrent stroke after transient ischaemic attack 
decreased by approximately 50%.13 They consistently 
observed a significant decrease in mortality in their study. 
This indicates that the management of stroke patients in a 
stroke unit is associated with a continuous decrease in the 
length of stay compared to general/clerical units, whereas 
the present study did not show a significant association 
with patient mortality.

From the economic point of view of the hospital, a 
shorter hospital stay in a stroke unit is promising in the 
present study. The main costs of care are related to the 
cost of a hospital bed per day. Another study from the 
Canadian Stroke Unit found that a 2-day reduction in the 
length of stay of each patient in the stroke unit saves more 
than 2.1 million dollars per 1000 treated patients. With a 
4-day reduction in the length of stay, this estimate doubles. 
With $1200 per night in hospitals and 1000 patients per 
year, stroke unit care has resulted in $24 million in savings 
over 5 years.14 Despite the Brain Attack Coalition’s15 
consensus statement and several national institutions in 
Europe,16 the US,17 and Canada14 recommend that stroke 
care be widely practiced, structured stroke care is not 
yet widespread in Canada,18 but it is changing with the 
development of stroke strategies. The economic analysis 

should be done according to the complete chain of care 
not just the length of hospital stay. The present study 
also showed no significant difference between patients in 
the stroke center and patients admitted to other wards, 
even the neuroscience ward, and the neuroscience itself, 
and patients’ outcomes did not exhibit a significant 
relationship with hospitalization.

In their study on the evaluation of eligibility for 
intravenous thrombolytic therapy in acute ischemic stroke 
patients, Ayromlou et al found that the main obstacle in the 
treatment of ischemic stroke patients with thrombolytics 
is the delay in providing in-hospital services such as initial 
patient assessment, CT scan, or laboratory findings, so it 
can be concluded that these cases also affect the workflow 
of stroke patients in the hospital.19 In stroke rehabilitation, 
Soleimanpour’s study suggested that bilirubin can have an 
inhibitory effect on nerve damage caused by ischemia and 
may be a potential treatment method for ischemic stroke, 
and since it has neuroprotective effects on stroke, it can 
affect the incidence and prognosis of ischemic stroke.20

Conclusions
According to the study, one of the causes of delay in the 
workload of patients with stroke is a considerably long 
interval between the first visit to the emergency room and 
a CT scan, which is an average of 60 minutes. Further, the 
assignment time for stroke patients is less than 6 hours, 
which complies with the criteria of the Ministry of Health 
and Medical Education, but it takes more than 6 hours 
for the patient to leave the emergency room. According 
to this study, a relatively significant percentage of patients 
were admitted to the collateral ward, which requires 
either the expansion of the neurology ward or building 
new wards. However, there is a weak inverse relationship 
between the type of stroke and the duration of assignment 
and discharge from the emergency room, that is, patients 
with hemorrhagic stroke are assigned with a delay and 
are discharged from the emergency room later. There is 
a strong correlation between triage to assignment and 
patient exit from the emergency room, meaning patients 
who are assigned later are often discharged from the 
emergency room later, which appears to be the same 
patients with hemorrhagic stroke.
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