
www.ijcspub.org                                               © 2022 IJCSPUB | Volume 12, Issue 3 July 2022 | ISSN: 2250-1770 

IJCSP22C1025 International Journal of Current Science (IJCSPUB) www.ijcspub.org 221 
 

Time To Medical Intensive Care Unit Admission: 

Impact And Outcome Evaluation Of The Patients 

In The Emergency Department 
 

1Dr SAGAR ROY, 2Dr DEEPAK TS, 3DR ARUNA C RAMESH 

1CONSULTANT PHYSICIAN, 2ASSOCIATE PROFESSOR, 3PROFESSOR & HOD 

1RAJIV GANDHI UNIVERSITY OF HEALTH SCIENES, 

2RAJIV GANDHI UNIVERSITY OF HEALTH SCINCES, 

3RAJIV GANDHI UNIVERSITY OF HEALTH SCIENCE 

 

Abstract 

Background: The time required for transferring critically ill patients to the intensive care unit (ICU) is 

critical in their prognosis. The aim of this study was to analyse the causes of systemic delay in ICU transfers 

and its impact on patient outcome. 

Methodology: A total 153 patients were included in this single centered, prospective, observational, work 

flow analysis study. Patients were evaluated for demographic variables and their outcomes in the Emergency 

department (ED) as well as after ICU transfer. Data analysis has been done using R 4.0.4 and Microsoft 

Excel. p-value less than or equal to 0.05 showed statistical significance. 

Results: In this study, mean age of patients was 51.44 ± 14.42 years with 62.75% males and 37.25% 

females. The patients were triaged into red (48.37%) and yellow (51.63%) categories. The most common 

diagnosis was sepsis (24.18%). The mean length of ED stay before ICU transfer was 110.86 ± 26.72 

minutes. The maximum delay in ICU transfer was due to delay in receiving patients to the ICU (45.1%). 

Total 137 (89.5%) patients got discharged or shifted in wards from the ICU and 16 (10.5%) deaths with 

higher mortality in patients who stayed for longer duration in the ED due to delays in ICU transfer was 

recorded. 

Conclusion: This study shows that, longer length of stays in ED and delayed ICU transfer is associated with 

poor outcomes in terms of increased length of stay in ICU and high mortality in the critically ill patients. 
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Introduction 

The Emergency Department (ED) in a health care facility aims at providing initial treatment for patients 

with a wide variety of illnesses and injuries. The ED services at all hospitals is well-equipped to provide 

priority medical care for those people who are acutely ill or have 

life threatening problems (1, 2). There is good evidence to support quality of care monitoring and reporting 

as a means of improving accountability and quality in health care delivery in the ED (3). After patients 

arrives in the ED, they are triaged by the ED nurse and examined by a resident and the physician. They are 

discharged, put into medical observation, or admitted to the hospital ward or ICU for further treatment 

depending on the severity of their condition (4, 5). 

 

The identification of emergency patients who will benefit being admitted to the ICU is difficult. The factors 

affecting this decision include not only the patient’s performance, symptoms and physical signs, but also 

related to the selection process and assessment accuracy of emergency department staff, affecting the staff 

level, supervision and training (6, 7). Decision of admitting the patient to the ICU may also be influenced 

by the ICU admission policy, the availability of beds in the ICU, and the opinions of the hospital staff. The 

intensive care unit usually starts in the emergency room, and critically ill patients may need to spend a lot 

of time in the emergency room before transferring to ICU (8-10). Patient outcome has been observed to be 

significantly influenced by quality of care before ICU admission. The sub-optimal care of critically ill 

patients before entering the ICU will affect the morbidity, mortality and the need for intensive care thereby 

affecting their length of stay in the ICU (11, 12). A previous study examined the source of ICU admissions 

and showed that patients who were transferred to ICU from within hospital sites showed higher chances of 

death during hospitalization than patients admitted to ED (13). Among patients at risk of deterioration, early 

interventions by appropriately trained personnel before entering the ICU and the convenience of receiving 

intensive care can effectively reduce the mortality rate; deaths in the ICU after the end of the hospitalization 

is more likely than who was admitted to the ICU at the beginning of the hospitalization (14). 

 

Since the critically ill patient benefit from the highly specialized and skilled environment of the ICU where 

the appropriate care is provided, it justifies to the reason that delayed transfer to the ICU, or the delayed 

provision of critical care services regardless of patient location, may be potentially deleterious (15, 16). 

Despite this, the boarding of critically ill patients in the ED (holding admitted patients in the ED, pending 

inpatient ICU admission) and the prolongation of ED length of stay, nevertheless remain common 

occurrences that are increasing in frequency which need further attention (17). 

 

The present study aimed at identifying patients who require admission in medical intensive care unit  as well 

as causes of systemic delays for medical ICU admission from the Emergency Department. Length of stay 

along with its effect upon patient outcomes were also analysed in case to critically ill patients. 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                               © 2022 IJCSPUB | Volume 12, Issue 3 July 2022 | ISSN: 2250-1770 

IJCSP22C1025 International Journal of Current Science (IJCSPUB) www.ijcspub.org 223 
 

 

Materials and Methods Study design 

The present single centered, prospective, observational, workflow analysis study was conducted to 

determine the main causes for delay in the patient transfer to ICU. The study included 153 patients visiting 

the emergency department from a hospital in Bengaluru during the period from November 2018 to October 

2020. . Written informed consent was obtained from the patients after which patient information was 

obtained from medical records. The study was issued ethical clearance by the Institutional Ethics Committee 

(EC/PG-76/2018). 

 

Study population 

All the patients presenting to the emergency department required for ICU admission above 18 years of age 

and any sex were included in this study. However, patients who were discharged or transferred or referred 

to other hospitals, those who were transferred for urgent surgery, those who require admission to areas other 

than ICU, deceased patients and patients who took discharge against medical advice were excluded from 

this study. 

 

Study Methodology 

All the critically ill patients presenting to the emergency department who get admitted to the medical ICU 

were included in this study. As soon as any patient came to the ED, the triage nurse assessed the condition 

of the patient and accordingly further categorize into different triage categories like red, yellow, green and 

black (18). Patients belonging to the red triage category were critical and required immediate attention 

whereas those belonging to the yellow triage category were high risk and required periodic attention (18).  

The resident doctor was informed accordingly to assess thereby taking appropriate measures to address the 

problem, which was supervised by the ED consultant. Necessary investigations were ordered and the patient 

was further transferred to the medical ICU with strict monitoring and under doctor supervision if required. 

The criteria for ICU admission included patients with Emergency Severity Index (ESI) triage 1 and 2 where 

patients were color-coded (red/yellow), modified early warning score (MEWS) greater than 6 and patients 

requiring higher level of monitoring or 1:1 nursing care (19, 20). 

 

Statistical analysis  

Data was analysed using R 4.0.4 and Microsoft Excel. Categorical and continuous variables were presented 

in the form of frequency and mean ± standard deviation. One-way ANOVA/Kruskal Wallis test & Mann 

Whitney U test was used to compare the means/distributions of variables. p-value less than or equal to 0.05 

indicates statistical significance. 
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Results 

A total of 153 patients participated in the present study whose age ranged from 19 years to 83 years with 

mean age 51.44 ± 14.42 years. There were 96 males (62.75%) and 57 females (37.25%) who were evaluated 

in the present study. The following table represents demographic data of subject patients to be considered 

for ICU admission: 

Table 1: Demographic data of subject patients for ICU admission 

Variables Sub-Category Number of patients 

(%) 

Age (years) 18-30 13 (8.5%) 

31-40 22 (14.38%) 

41-50 37 (24.18%) 

51-60 32 (20.92%) 

61-70 40 (26.14%) 

>70 9 (5.88%) 

Mean ± SD 

Median (Min, Max) 

51.44 ± 14.42 

54 (19, 83) 

Gender Female 57 (37.25%) 

Male 96 (62.75%) 

Triage Category Red 74 (48.37%) 

Yellow 79 (51.63%) 

Admission Diagnosis Hypertensive Crisis 31 (20.26%) 

Pneumonia 35 (22.88%) 

Pulmonary Edema 32 (20.92%) 

Sepsis 37 (24.18%) 

Trauma 18 (11.76%) 

Arrival time in ED to Triage 

(minutes) 

≤5 44 (28.76%) 

6-10 100 (65.36%) 

>10 9 (5.88%) 

Mean ± SD 

Median (Min, Max) 

6.68 ± 2.26 

6 (3, 15) 

Triage to initial evaluation by ED 

doctor (minutes) 

≤5 44 (28.76%) 

6-10 96 (62.75%) 

>10 13 (8.5%) 

Mean ± SD 

Median (Min, Max) 

7.09 ± 2.31 

7 (3, 15) 

Initial review by ED consultant 

(minutes) 

≤10 33 (21.57%) 

11-20 102 (66.67%) 
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>20 18 (11.76%) 

Mean ± SD 

Median (Min, Max) 

13.62 ± 4.79 

12 (5, 28) 

ICU referral to ICU acceptance 

(minutes) 

≤20 26 (16.99%) 

21-40 105 (68.63%) 

41-60 19 (12.42%) 

>60 3 (1.96%) 

Mean ± SD 

Median (Min, Max) 

29.52 ± 10.56 

27 (13, 78) 

Total length of stay in ED (minutes) 61-120 104 (67.97%) 

121-180 42 (27.45%) 

>180 7 (4.58%) 

Mean ± SD 

Median (Min, Max) 

110.86 ± 26.72 

103 (70, 192) 

Duration of ICU stay (in days) ≤3 96 (62.75%) 

3-7 54 (35.29%) 

>7 3 (1.96%) 

Mean ± SD 

Median (Min, Max) 

3.13 ± 1.72 

2.5 (1, 10) 

Causes for delay Delay in Radiological 

Investigations 

54 (35.29%) 

Delay in Lab Reports 48 (31.37%) 

Delay in Receiving to ICU 69 (45.1%) 

Patients attendees took time 

to decide for ICU admission 

37 (24.18%) 

Outcome Death 16 (10.46%) 

Discharge from 

ICU/Transfer to wards 

137 (89.54%) 

All the patients who presented to the ED were triaged into red and yellow categories depending upon the 

need for medical attention at the time of admission into the hospital. In this study, there were 74 (48.37%) 

red category triaged patients and 79 (51.53) yellow category triaged patients. Majority of the patient were 

diagnosed with sepsis whereas trauma was the least common diagnosis. The mean time required for triaging 

of patients was 6.68 ± 2.26 minutes.  

 

After the patients were triaged, initial examination of each patient was performed by the ED doctor to 

determine the course of treatment. The mean time required for initial evaluation of patients by the ED doctor 

was 7.09 ± 2.31 minutes. After initial evaluation of patients by the ED doctor, further assessment was 

performed by the ED consultant. The mean time required for initial assessment of patients by the ED 
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consultant was 13.62 ± 4.79 minutes. Thus, time taken for initial assessment of majority patients by the ED 

consultant was between 10 to 20 minutes.  

 

Depending upon the need for medical attention, patients were referred for IC admission by the ED 

consultant. Time taken for ICU referral to acceptance for patients after decision of ICU admission by the 

ED consultant varied from less than 20 minutes to more than 61 minutes with mean time of 29.52 ± 10.56 

minutes.  Delay in ICU transfers were measured by the length of patients’ stay (LOS) in the ED. LOS varied 

from 61 minutes to more than 180 minutes. The mean LOS in ED was 110.86 ± 26.72 minutes with LOS of 

majority of patients in ED ranging from 61 to 120 minutes in this study. The various reasons because of 

which transfer of patients from ED to ICU was delayed has been represented in Table 1 where majority 

delays were observed due to delay in receiving patients at ICU. When patients were followed up after ICU 

admission, it was observed that 137 (89.54%) patients were discharged from ICU or transferred to wards 

whereas 16 (10.46%) patients died in the ICU. The impact of these different causes of delay in ICU transfers 

on patient outcomes have been represented in Table 2. Delay in radiological investigations have reported 

maximum number of deaths (39.13%) whereas delay in receiving to ICU have shown maximum number of 

discharges from ICU or their transfers to the wards (34.05%) as compared to other causes. 

Table 2: Different causes for delay in ICU transfers  

Causes for delay Outcome 

Death Discharge from ICU/Transfer to wards 

Delay in Radiological Investigations 9 (39.13%) 45 (24.32%) 

Delay in Lab Reports 5 (21.74%) 43 (23.24%) 

Delay in Receiving to ICU 6 (26.09%) 63 (34.05%) 

Patients attendees took time to 

decide for ICU admission 

3 (13.04%) 34 (18.38%) 

 

 

Association of LOS in ED with different variables was studied by statistical analysis using One-way 

ANOVA, Mann Whitney U test and Kruskal Wallis test. No significant association was observed between 

LOS in ED and patient age, gender, admission diagnosis, triage category, outcome, arrival time in ED to 

triage, triage to initial evaluation by ED doctor, initial review by ED consultant and duration of ICU stay. 

However, significant correlation was observed between LOS in ED and time taken from ICU referral to 

acceptance (p=0.001) as represented in Table 3. 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcspub.org                                               © 2022 IJCSPUB | Volume 12, Issue 3 July 2022 | ISSN: 2250-1770 

IJCSP22C1025 International Journal of Current Science (IJCSPUB) www.ijcspub.org 227 
 

Table3: Association between length of patient stay in ED and ICU referral to acceptance 

Variables Sub Category Mean ± SD Median (Min, Max) p-value 

ICU referral to 

ICU acceptance 

(in minutes) 

≤20 113.65 ± 27.78 111 (77, 192) 0.001* 

21-40 106.04 ± 23.91 99 (70, 189) 

41-60 128.05 ± 29.92 117 (89, 187) 

>60 146.67 ± 27.68 143 (121, 176) 

* indicates statistical significance 

 

Discussion 

The critically ill patients being admitted to the emergency department should ideally be transferred to the 

intensive care unit at the earliest in order to receive the best possible medical care except for patient who 

have been admitted for hospice therapy or any surgical treatment. However, deferrals have been observed 

in ICU transfers because of delays in triaging, diagnosis as well as lack of transport facilities (21, 22). There 

are several reports showing the association between delay in ICU transfers and patient mortality. However, 

there are varying results on correlation between patients directly transferred from the ED to the ICU and 

their mortality (23, 24). 

 

The present study aimed at analysing the causes for systemic delays in transfer of patients from emergency 

department (ED) to ICU and its impact of length of ICU stay as well as mortality outcome on critically ill 

patients followed by providing recommendations to decrease the time from time of arrival to ED, to bed 

ready in ICU, to patient transfer to ICU   . There are several reports which demonstrate deteriorating 

outcomes in case of critically ill patients following ED admission such as increased length of stay as well 

as higher number of deaths (25, 26). It was observed that delays in ICU transfer were associated with 

increase in length of stay (27). Chalfin et al. reported increased mortality of 17.4% in case of patients who 

had to stay in ED above 6 hours (28). Compared to previous studies, during the follow up of outcome in this 

study on those patients being shifted from ED to ICU, it is found that, longer the duration of stay in ED for 

any critically ill patient, longer is the duration of ICU stay (29). In the current study, patients being 

discharged from ICU or transferred to wards were 89.5%, and patient who died in ICU were 10.5%. So 

comparatively the death rate is low in such a busy level 1 tertiary care centre ICU that indicates adequate 

level of critical care is given to the patients. 

 

Critically ill patients are likely to benefit from the highly specialized and skilled 

environment of the ICU or in any clinical setting where the appropriate care is 

provided, it stands to reason that delayed transfer to the ICU, or the delayed provision 

of critical care services regardless of patient location, may be potentially deleterious. 

Despite this, the boarding of critically ill patients in the ED (holding admitted patients 

in the ED pending inpatient ICU bed availability) and the prolongation of ED length 

of stay nevertheless remain common occurrences that are increasing in frequency (30, 31). 
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In the present study, those patients who got discharged or shifted to the wards after improvement of health 

conditions from ICU, their total mean stay was 109.14 min in ED with SD 25.37 and patients who died in 

ICU their duration of stay in ED was 125.63 min with SD 33.70. So it indicates that those patients who died 

in ICU had longer ED LOS that significantly contributed to the mortality. This study shows that majority of 

the patients delay in transfer to ICU were due to the non-availability of ICU beds or due to staff shortage in 

the ICU also patient related factors that delayed the ICU transfer, was difficulty in getting insurance approval 

or time taken for insurance approval or due to non-availability of attendees of patient or attendees took time 

for admission, that increased the length of stay in ED, which impacted the morbidity of patient in terms of 

increased LOS in ICU and also the mortality. 

 

However, there are some limitations associated with this study. Firstly, the study was conducted in one 

tertiary care hospital and the findings may be limited to this one hospital only. Secondly, variables such as 

high hospital occupancy rates, high ED census and lack of available resources were not considered. Thirdly, 

this study is concentrated only on those patients admitted from the emergency department (ED) to the 

intensive care unit (ICU), it is suggested that further analysis should have been performed to look at a 

subgroup of patients who were admitted to the non-ICU unit and transferred to the ICU within 12 hours of 

admission. Lastly, the sample size is small due to the impact of SARS-COV2 pandemic  

 

Conclusion 

Increase in stay at the emergency department stay before getting transferred to the ICU in case of critically 

ill patients leads to deterioration of their health conditions which can lead to increased stay in ICU as well 

as higher number of deaths. The present study shows that a longer ED LOS and delayed ICU transfer is 

associated with poor outcomes in terms of increase ICU LOS & mortality in the critically ill patients. 

Patients have benefitted from the early implementation of ICU transfer from the ED. 
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