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ABSTRACT 

Background: Critical care practice in Emergency Department of resource limited setting is 

neglected and mortality is enormous. ED overcrowding, decreased ICU bed availability and 

increased patient acuity compromised critical care service and posed heavy burden on ED 

stuff. There is need to know type of patients admitted to EICU, common diagnoses and 

outcome 

Objectives: To assess pattern of admission and outcome of patients in Emergency-ICU of 

ED at Jimma medical center. 

Methods: Institutional based retrospective cross sectional study was conducted from 

September 1, 2022 to June 7, 2023. 227 study subjects were included in the study. Data was 

collected using structured questionnaires by reviewing patient medical review and the 

collected data was daily checked for completeness and consistency. Data was entered on Epi 

info version 7.2.5 and analyzed using SPSS version 24 for Windows software. Statistical test 

and association between variable was interpreted accordingly. P-value < 0.05 was considered 

significant.  

Results: Patients admitted to EICU were young adults (mean 42 years SD +/- 18.1) and male 

(M: F= 1.27:1). Medical category admissions accounts for 217(95.6%) cases with acute 

decompensated heart failure 35(16.1%) being the commonest diagnosis. Cardiogenic shock 

26(11.9%), Septic shock 24(11%), acute respiratory distress syndrome 22(10.1%) and severe 

community acquired pneumonia 19(8.7%) were among the top five EICU diagnosis. Ten 

(4.4%) EICU admissions were Surgical diagnosis out of which four (40%) were due to 

traumatic brain injury. Sixty two (27.3%) patients received vasopressor and 25 (11%) patients 

received ventilator support. The mean length of ICU stay was 50.4 hours (SD+/-2.69). The 

overall in-ICU mortality rate was 41.8%. Seven days Hospital mortality was 48.4%. Length 

of ICU stay for 48 hours, the need for vasopressor and the need for mechanical ventilator 

were identified to be independent predictors of EICU and 7-days mortality in patients 

admitted to EICU of Jimma University Medical Center at p<0.05.   

Conclusion: Overall, medical diagnoses were the most common cause for EICU admissions. 

The study showed nearly half of in-ICU mortality are young adults (age <40) and having no 

comorbidities. EICU and 7-days Hospital mortality is high in patients who stayed for 48 

hours, in those who require vasopressor and mechanical ventilator support. In spite of 

challenges of poor healthcare access resulting delayed presentation, provision of quality 

critical care delivery could significantly lower mortality of ICU patients. 

Keywords: Admission pattern, E-ICU, Outcome 
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1. Introduction 

1.1 Background 

An ICU is an organized system for the provision of care to critically ill patients that provides 

intensive and specialized medical & nursing care. The unit encompasses an enhanced capacity 

for monitoring and using multiple modalities of physiologic organ support to sustain life during 

period of life threatening organ system insufficiency. (1) 

Multiple studies have demonstrated that increasing ED boarding time is associated with worse 

outcomes for patients requiring ICU level care. Patients who are critically ill and experience 

delay longer than 6 hours from arriving at ED to ICU transfer have increased Hospital length of 

stay and higher mortality (2,3,4) 

In United States from 2001 to 2008, Emergency Department treatments in observation units 

increased from 642,000 to 2,318,000 due to decreased number of beds in critical care services. 

When there are insufficient critical care beds, it adds significant burden to Emergency 

Department in managing these patients. (5) 

ED patients are admitted to ICU in disproportionally higher number and ICU admissions 

originating from ED had higher ICU mortality. A study made at Saint Paul Hospital Ethiopia 

showed that Emergency admissions account the most (83.4%) (6) Decreased ICU bed 

availability, ED overcrowding, increased patient acuity and shortage of Intensivist physicians 

have strained ICU capacity in many health care systems. (7) 

In response to this challenge, Health care systems begun to develop and implement novel 

strategies including ED-based ICUs to optimize critical care delivery outside of traditional 

inpatient ICU structure. As of 2022, Ethiopia has 51 ICUs and 324 ICU beds for population of 

114 million people. (8) Despite the design and structure of ICUs in Ethiopia vary, as of our 

knowledge, no Institution in Ethiopia adopt ED- based ICU except Jimma University Medical 

Center. In 2022, Jimma University Medical center has set up Emergency Intensive Care (EICU), 

an ICU within the adult ED of its Hospital. Although ED-based ICUs are emerging and 
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challenges of critical care practice in resource limited countries is high lightened, there is limited 

information on admission pattern and their outcome of patients. 
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1.2 Statement of the Problem 

ICU care is advancing but the burden of critical illness in low income countries lags far behind 

and mortality is still higher due to various reasons. Logistic and financial limitations, 

insufficiencies of supporting disciplines (e.g. Laboratory, Radiology, Surgery), poor general 

health status of patients and delayed presentation of severely sick patients to ICU are among 

factors determining clinical outcome. (9) 

Critically ill patients from Emergency department accounts for majority of admission to 

Intensive Care Units. Emergency department crowding rapidly exceeds whenever there is 

decreased ICU bed availability and prolonged length of stay. Consequences include reduced 

quality of care, increased human error, and increased mortality. (10) 
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1.3 Rationale of the Study 

This study tries to assess demographics, admission pattern and patient’s outcome of admitted 

patients to EICU. The result of this study will able clinicians to discover better strategies for 

resource allocation for improved patient outcome. 

As there is significant shortage of studies on Emergency Department based Intensive care Unit in 

Africa, this study will be used as review for other researchers in the field. The study will also 

help Health Care facilities to adopt Emergency based Intensive Care Model in their Institution. 
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2. Literature Review 

In retrospective analytic study conducted in one of tertiary Hospitals in Republic of Korea where 

Cardio/Cerebrovascular and Malignancy/Hematologic cases account for most of admissions to 

EICU (24.7% and 17.8% respectively). Old age (p<0.001), male gender (p-0.011), need for 

mechanical ventilation (p<0.001), APACHE II score>29 (p<0.001), need for Renal replacement 

therapy (p<0.001) and need for ECMO (p<0.001) are associated with increase In-EICU 

mortality. (11) 

A study conducted at Taiwan (12) showed that overall length of EICU is shorter than specialty 

ICUs. The median length of stay of medical patients in EICU was 4.2 days as compared to 6.8 

days in Medical ICU. Neurologic patients in EICU median length of stay was 3.7 days in 

contrast to 5.8 days in Neurologic ICU. Cardiac patients admitted to EICU had median length of 

stay of 2.9 days. Overall Median length of stay in patients admitted to Emergency intensive care 

unit in Turkeye was 5 days. The mean length of EICU stay in the Korean study was 4.8±8.8 days 

compared to other ICU 5.7±12.9 days. In ICU mortality between EICU and specialty ICU was 

found to be comparable in the Taiwanese study (EICU 25% Vs Specialty ICU 29.5%) and the 

Korean study (EICU 23% Vs Specialty ICU 19.1%) but showed great disparity in others. In the 

Turkeye study (15), EICU mortality was 75.4% and medical-surgical ICU mortality was 20.4%. 

This disparity in the study was reflected by the fact that critical care admissions were older age 

(>60 years) and with comorbidities having overall poor prognosis. 

Young adults constitute most of ICU admission in developing countries compared to patients in 

developed nations. The median age of ICU admitted patients is 32 and 34 in studies done at 

Kenya and Tanzania respectively.(13,14) Slight preponderance of male sex is seen on the above-

mentioned studies(59.8% Vs 57.5%). In a study made at Turkeye, patients admitted to EICU 

were older with mean age of 66 years. (15) 

Sepsis remains a major cause of mortality in intensive care Worldwide. If untreated early, it can 

progress to tissue hypo perfusion and hypotension causing septic shock and multi-organ failure. 

In prospective observational study in India, mortality rate was found to be higher in age group 
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over 60 years than under 60 years (79.5% Vs 52.5%, p=0.011). Most of patients (70%) with 

sever sepsis require mechanical ventilation for respiratory failure out of which 82.7% had 

succumbed despite the intervention (p-0.014). Low platelet <100,000 (p-0.026), serum CRP 

level>100 (p-0.008) and APACHE II > 25 (p-0.006) were also seen to be associated with higher 

mortality. (16,17) 

Another study among neurocritically ill patient, those with severe impairment of consciousness 

(GCS<8) at ICU admission had shown increased mortality than mild impairment. (18) 

In some studies, ICU admission pattern is partly conflicting. Post-operative surgical patients are 

mostly admitted to some ICUs in Sub-Saharan African countries due to the fact that most ICUs 

started as postoperative care units and their establishment in close proximity to OR facility (14). 

In developed countries; Intoxication, trauma and neurologic patients are most common cases of 

admission to ICU. (20,21) Sub-Saharan African Countries including Ethiopia, there is a growing 

burden of non-communicable diseases. In a study conducted at Jimma Ethiopia, Medical, 

Surgical and obstetric admissions 54%, 43% and 2% respectively. Cardiac diseases (39.6 %), 

Septic shock (14.5%) and Severe Pneumonia (14%) were among the commonest medical 

condition in ICU. Traumatic brain injury is the most common diagnosis in surgical admission to 

Intensive Care Units. (22) 

In a retrospective study made at Saint Paul Hospital, Addis Ababa Ethiopia, ARDS (46.3%) and 

septic shock (28%) were the leading indications for ICU admission from Emergency 

Department. In-ICU mortality was shown to be higher in those who stayed for 48 hours (p-

0.007) and in those who require mechanical ventilation (p-0.013). (6) 

Overall In-ICU mortality is higher in low income countries. In a study conducted at Jimma 

Ethiopia, In-ICU mortality was 50.4% with cardiac disease being the commonest cause of death. 

From surgical cases admitted to ICU, death was mostly due to traumatic brain injury (52.1%). 

(22) Similar study of Critical care unit of adult patients in Sweden shows cardiac disease has 

poorest outcome in ICU but In-ICU mortality rate is lower (7.2%) showing significant gap in 

critical care service between low income countries and the developed nations. (21) 
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3. Objectives 

3.1 General Objective 

o To assess admission pattern and outcome of patients admitted to Emergency Intensive 

Care Unit (EICU) Jimma University Medical Center, Jimma, Ethiopia from September 

11, 2022 to June 7, 2023 

3.2 Specific objectives 

- To determine demographics of patients admitted to EICU of JUMC 

- To identify pattern of admission to EICU of JUMC 

- To measure EICU and 7-days Hospital mortality  

- To investigate factors predicting mortality in patients admitted to EICU of JUMC 
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4. Methodology 

4.1 Study area and Period 

The study was conducted at Jimma University Medical Center (JUMC), Emergency Department 

Intensive Care Unit from September 11, 2022 to June 7 2023. Jimma University Specialized Hospital 

is located in Jimma town, 352 km southwest of the capital Addis Ababa. The Hospital is referral and 

specialized center providing service to population of more than 15 million. The EICU at Jimma 

University Medical Center is established on August 2022 and is run by the Emergency department. 

4.2. Study design 

o A retrospective Cross-sectional study was employed.  

4.3 Population 

4.3.1 Source Population 

o All patients admitted to Jimma Medical Center EICU from September 11 to June 7 2023. 

4.3.2 Study Population 

o All patients of the source population during the study period. 

4.4 Sample size determination  

      o All patients of the source population were selected. 

4.4.1 Sampling Procedure 

o A list of consecutively admitted patients to EICU from September 11 to June 7 2023 was 

prepared from log book register. All two hundred twenty seven patients who meet 

eligibility criteria were selected as study population. 
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4.5 Eligibility criteria 

4.5.1 Inclusion criteria 

o All patients who were assessed at Emergency Department observation units and 

subsequently admitted to EICU. 

4.5.2 Exclusion criteria 

o Missed chart 

o Incomplete patient’s data 

o Age <16 

4.7 Study variables 

4.7.1 Dependent variables 

o Outcome of patients admitted to E-ICU (Alive or Dead) 

4.7.2 Independent variable 

o Age 

o Gender 

o GCS 

o MAP 

o Respiratory Rate 

o Pulse Rate 

o Admission diagnosis 

o Disease characteristics in E-ICU (Medical Vs Surgical or Infectious Vs non-infectious) 

o Need for MV 

o Comorbidities 

o Need for vasopressor 

o Length of stay 

o Pre referral treatment 
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4.8 Operational Definitions 

o 7-day Hospital mortality: death within seven calendar days, with day 0 being the first 

day of EICU admission 

o In ICU mortality: death that occur within the EICU any time after admission to EICU 

o Outcome: Clinical condition of patients written on patient chart at time of discharge 

o Mean Arterial Pressure: Average blood pressure during one cardiac cycle calculated as 

sum of one third pulse pressure and diastolic blood pressure 

o Rural : is an area that is located outside towns and cities typically have a low population 

density and small settlements 

o Urban : is an area of  a human settlement with a high population-density (consisting of 

2,000 or more housing units or 5,000 or more people) and a built infrastructure  

 

 

4.9 Data Collection Instruments and Procedures 

Data was collected using a structured questionnaire. All data was collected from JUMC 

emergency department log book, patient’s chart, referral papers and death reports. Patients chart 

was reviewed for age of patients, gender, GCS, MAP, Pulse Rate, Respiratory Rate, disease 

characteristics, comorbidity, need for MV, inotrope use, pre-referral treatment, outcome of 

patients, and other necessary data using a structured questionnaire. Data collection tool was 

adopted by reviewing different literature.  

4.10 Data Quality Control and Management 

The assessment tool was pretested on 5% of the sample size before actual data collection to 

check for validity. Data collection was conducted by two 2nd year Emergency Medicine and Critical 

Care residents. Training and orientation about the objectives and relevance of the study for each 

item included in the study tools and the whole process of data collection was provided for data 

collectors. During data collection, frequent regular supervision and follow up was undertaken. 

The principal investigator checked the data for completeness and consistency. 
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4.11 Data Analysis Plan and Procedures 

Data entering, coding and clearing was performed using Epi-info version 7.2.5 and statistical 

analysis was done using SPSS version 24. Frequency and cross tabulation was used to check for 

missed value and variables. 

Descriptive statistics such as mean, percentage, frequencies, and standard deviation was used for 

demographic and clinical characteristics of patients. Variables having p value <25% at bivariate 

logistic regression were fitted into multivariate logistic regression. Bivariate and multivariate 

logistic regression analysis was used to identify clinically pertinent variables associated with the 

dependent variables. Adjusted odds ratio, crude odd ratio and the corresponding 95% CI was 

estimated for the strength of association. Statistical significance was set at a p-value of <0.05.  

4.12 Ethical Consideration 

This study was approved by the Institutional Review board of JUMC before it starts to be 

conducted. Confidentiality of the patient’s information contained within their registration books, 

cards, and referral papers was assured by using code numbers than patients’ identification names. 

4.13 Dissemination of Results 

The result will be presented to emergency Medicine and critical care department as a thesis 

defense. The copies of final results will be submitted to JUMC and will be distributed to library, 

postgraduate office and Federal Ministry of Health. Lastly it will be presented on workshops and 

seminars and will be sent for publication to reputable national and international journals. 

4.14 Limitations of the study 

Due to its retrospective design, there were few shortage of clinical data available in individual 

patient chart, referral paper and death report. Physiologic data necessary to calculate severity of 

illness or injury like APACHE were also lacking.  
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5. Results 

5.1 Demographic characteristics of patients admitted to EICU 

Two hundred twenty seven (n=227) patients admitted to EICU from September 11, 2022 to June 

7, 2023 were reviewed. Male patients comprised the majority of the study population, male-to-

female ratio of 1.27. The mean and median ages of study population were 42 and 40 years 

respectively (Minimum 16 years and Maximum 95 years, SD- 18.1 years). One hundred and 

seventy (74.9%) admitted patients were from rural areas of the country while fifty seven (25.1%) 

were from Urban areas. More than half, 126 (55.5%) of the admission source were government 

Hospitals followed by private health facilities, 48 (26.9%) and self-referral, 45(17.6%). (Table-1) 

Variable Frequency (n=227) Percentage 

Gender Male 127 55.9% 

Female 100 44.1% 

Age group 16-19 22 9.7% 

20-29 30 13.2% 

30-39 58 25.6% 

40-49 38 16.7% 

50-59 24 10.6% 

60-69 32 14.1% 

70-79 13 5.7% 

More than 80 10 4.4% 

Place of residence Rural 170 74.9% 

Urban 57 25.1% 

Source of referral Government Hospital 126 55.5% 

Private facility 61 26.9% 

Self-referred 40 17.6% 

Table 1. Socio demographic characteristics of patients admitted to EICU of JUMC from September 11, 

2022 to June 7 2023 
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5.2 Pattern of admission 

Medical disease categories accounted for majority of the admission diagnosis 217(95.6%). Acute 

decompensated heart failure 35(16.1%) was the most frequent admission diagnosis. Cardiogenic 

shock 26(11.9%), Septic shock 24(11%), acute respiratory distress syndrome 22(10.1%) and 

severe community acquired pneumonia 19(8.7%) were among the top five EICU diagnosis. 

Acute coronary syndrome and thyroid storm are commonest admission diagnosis for older age 

(median 60 years). (Table 2)   

Ten (4.4%) EICU admissions were Surgical diagnosis out of which seven (70%) were due to 

trauma (Severe traumatic brain injury, lung injuries and burn). There were no admitted obstetric 

cases. 

Admission Diagnosis - Medical No. of 

cases 

Median 

age 

Male (%) Female (%) 

All medical admission 217 

(95.6%) 

37.0 53.9 46.1 

Acute decompensated heart failure 35(16.1%) 48.0 51.4 48.5 

Cardiogenic shock including arrhythmia 26(11.9%) 37.0 65.3 34.6 

Septic Shock 24(11%) 40.0 33.3 66.6 

Acute respiratory distress syndrome 22(10.1%) 27.5 50 50 

Severe community acquired pneumonia 19(8.7%) 35.0 57.8 42.1 

Severe malaria 13(5.9%) 25.0 46.1 53.8 

Cerebrovascular accident 10(4.6%) 55.0 80 20 

Acute Coronary Syndrome 9(4.1%) 60.0 66.6 33.3 

Thyroid storm 9(4.1%) 60.0 22.2 77.7 

Meningitis 9(4.1%) 35.0 22.2 77.7 

Poisoning 7(3.2%) 20.0 71.4 28.5 

Acute flaccid paralysis 6(2.7%) 38.5 50 50 

Status Epilepticus 6(2.7%) 36.5 66.6 33.3 
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Gastrointestinal bleeding 5(2.3%) 32.0 80 20 

Generalized tetanus 4(1.8%) 41.5 100 0 

Massive pericardial effusion 3(1.4%) 32.0 0 100 

Severe diabetic ketoacidosis 3(1.4%) 43.0 100 0 

Acute liver failure 2(0.9%) 47.5 100 0 

COPD/Asthma 2(0.9%) 55.0 100 0 

Electrolyte imbalance 2(0.9%) 26.0 50 50 

Pulmonary Embolism 1(0.5%) 37.0 0 100 

Table 2. Medical admission diagnosis of patients admitted to EICU of JUMC from September 11, 2022 to 

June 7 2023 

Admission Diagnosis - Surgical No. of 

cases  

Median age  Male (%) Female (%) 

All surgical admission 10(4.4%) 35.0 90 10 

Trauma Severe TBI 4(40%) 35.0 75 25 

Lung injuries 2(20%) 30.0 100 0 

Severe soft tissue infection 2(20%) 55.0 100 0 

Burn 1(10%) 16.0 100 0 

Pancreatitis 1(10%) 65.0 100 0 

Table 3. Surgical admission diagnosis of patients admitted to EICU of JUMC from September 11, 2022 to 

June 7 2023 

5.3 The outcome of EICU admitted patients 

The overall in-ICU mortality was 94(41.8%). Septic shock, acute respiratory distress syndrome 

and cardiogenic shock were conditions with highest EICU mortality of 91.6%, 68.1% and 61.5% 

respectively.  

7-days Hospital mortality was found to be 110(48.4%). 7 days Hospital mortality was higher 

than EICU mortality by two times for meningitis (66.6%) and generalized tetanus (50%). (Table 

5) 
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Of those who had survived (102), ninety one (89.2%) patients were admitted to ward, seven 

(6.9%) went against medical advice and three (2.9%) patients were discharged home and one 

patient (1%) was referred.  

Admission 

Diagnosis- Medical  

N ICU In-ICU 

Mortality 

(%) 

7-days Hospital 7-days 

mortality 

(%) 

Death Survive Death Survive 

All medical 

admissions 

217 91 126 

 

40% 108 

 

109 47.5% 

Acute decompensated 

heart failure 

35 5 30 14.2% 5 30 14.2% 

Cardiogenic shock 

including arrhythmia 

26 16 10 61.5% 18 8 69.2% 

Septic Shock 24 22 2 91.6% 23 1 95.8% 

Acute respiratory 

distress syndrome 

22 15 7 68.1% 17 5 77.2% 

Severe community 

acquired pneumonia 

19 4 15 21% 5 14 26.3% 

Severe malaria 13 5 8 38.4% 5 8 38.4% 

Cerebrovascular 

accident 

10 6 4 60% 9 1 90% 

Acute Coronary 

Syndrome 

9 3 6 33.3% 4 5 44.4% 

Thyroid storm 9 2 7 22.2% 2 7 22.2% 

Meningitis 9 3 6 33.3% 6 3 66.6% 

Poisoning 7 4 3 57.4% 4 3 57.4% 

Acute flaccid 

paralysis 

6 1 5 16.6% 2 4 33.3% 

Status Epilepticus 6 1 5 16.6% 1 5 16.6% 
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Gastrointestinal 

bleeding 

5 2 3 40% 2 3 40% 

Generalized tetanus 4 1 3 25% 2 2 50% 

Massive pericardial 

effusion 

3 0 3 0 0 3 0 

Severe diabetic 

ketoacidosis 

3 1 2 33.3% 1 2 33.3% 

Acute liver failure 2 0 2 0 1 1 0 

COPD/Asthma 2 0 2 0 1 1 0 

Electrolyte imbalance 2 0 2 0 0 2 0 

Pulmonary Embolism 3 0 3 0 0 3 0 

Table 4 In-ICU and 7 days outcome of medical patients admitted to EICU of JUMC from September 11, 

2022 to June 7 2023 

Admission Diagnosis- 

Surgical 

n ICU ICU 

Mortality 

7-days Hospital 7-days 

mortality 

Death Survive Death Survive 

All surgical admissions 10 3 7 1.32% 2 8 0.88% 

Trauma Severe TBI 4 0 4 0 0 4 0 

Lung injuries 2 1 1 50% 0 2 0 

Severe soft tissue infection 2 1 1 50% 1 1 50% 

Burn 1 0 1 0 0 1 0 

Pancreatitis 1 1 0 100% 1 0 100% 

Table 5 In-ICU and 7 days outcome of surgical patients admitted to EICU of JUMC from September 11, 

2022 to June 7 2023 

Regarding length of ICU stay, the mean was 2.1 days or 50.4 hours (SD +/- 2.69) and median 1 

day (range 1-31 days). The most frequent ICU stay 65(28.6%) was between 12 hours to 24 

hours. Thirty six (15.8%) EICU patients died between 12 and 24 hours of EICU stay. (Table 6) 
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Length of ICU stay Total number of patients Mortality (%) 

<6 hours 14(6.16%) 13(5.72%) 

6-12 hours 28(12.3%) 23(10.13%) 

12-24 hours 65(28.6%) 36(15.8%) 

24-48 hours 57(25.1%) 26(10.5%) 

>48 hours 63(27.7%) 27(11.8%) 

Mean ± SD 50.4 ± 2.69 hours 

Table 6 Length of ICU stay and outcome of study population admitted to EICU of JUMC from September 

11, 2022 to June 7 2023 

Sixty two (27.3%) patients received vasopressor support. Out of forty nine (21.6%) patients who 

require mechanical ventilator, 25 (51%) received ventilator support. The remaining patients 

didn’t receive mechanical ventilator support due to absence of mechanical ventilator- 9(37.5%), 

patient refusal- 5(20.8%) and reason was not documented – 10(41.6%). 

5.4 Factors predicting mortality in patients admitted to EICU of JUMC 

Nearly half of in-ICU mortality 50(51.9%) are young adults (age <40) and having no 

comorbidities 52(54.1%). Fifty two (54.1%) ICU mortality had received pre-referral treatment. 

(Table 7) 

Selected variables such as patient admission category, place of residence, GCS, length of stay, 

infectious status, need for vasopressor and need for mechanical ventilator were tested using 

binary logistic regression and were found to be significantly associated with outcome of EICU 

patients. 

Variable  which  were significantly  associated  with  outcome of  EICU patients  on  a  binary 

logistic  regression  analysis (p<0.25)  were further  analyzed  using  multiple  logistic  

regression. The need for vasopressor, need for mechanical ventilator and length of ICU stay were 

found to be strong predictors of both In-ICU and 7 days mortality. As a result, those patients who 

need vasopressor were 8.6 times (AOR, 8.6 95% CI (4.20 -17.58), p<0.001) more likely to die 
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than those who didn’t require vasopressor. In addition, those patients who need mechanical 

ventilator were 7.4 times (AOR, 7.44 95% CI (3.45-16.03), p<0.001) more likely to die in ICU 

than those who didn’t require mechanical ventilator. In addition, patients who stayed for less 

than 48 hours are 2.2 times (AOR, 2.22 95% CI (1.05-4.71), p=0.036) increased ICU mortality 

compared to those who stayed more than 48 hours. 

Seven days Hospital mortality was increased with the need for vasopressor (AOR 5.96(2.84-

12.50), p<0.001), the need for mechanical ventilator (AOR 3.57(1.66-7.66), p=0.001), length of 

stay for 48 hours (AOR 3.41(1.61-7.22), p=0.001) and the presence of infectious disease (AOR 

1.92(1.03-3.57), p=0.03). (Table 8 and 9) 

Variable ICU 7 days Hospital 

Death 

(n=96) 

Survive 

(n=131) 

P 

value 

Death 

(n=110) 

Survive 

(n=127) 

P 

value 

Sex Male  50(52%) 77 0.31 59(53.6%) 68 0.49 

Female 46(48%) 54 51(46.3%) 49 

Age group 16-19 9(9.3%) 13 0.18 11(10%) 11 0.98 

20-29 14(14.5%) 16 13(11.8%) 17 

30-39 27(28.1%) 31 30(27.2%) 28 

40-49 17(17.7%) 21 17(15.4%) 21 

50-59 11(11.4%) 13 12(10.9%) 12 

60-69 11(11.4%) 21 16(14.5%) 16 

70-79 5(5.2%) 8 7(6.36%) 6 

More 

than 80 

2(2%) 8 4(3.63%) 6 

Comorbidities Present 44(45.8%) 68 0.36 53(48.1%) 59 0.73 

Absent 52(54.1%) 63 57(51.8%) 58 

Pre-Hospital 

treatment 

Yes 52(54.1%) 77 0.48 

 

61(55.4%) 68 0.68 

No 44(45.8%) 54 49(44.5%) 49 
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Table 7 Factors affecting mortality of patients admitted to EICU of JUMC from September 11, 2022 to 

June 7 2023 

Variable Outcome  

COR(95%CI) 

 

AOR(95%CI) 

P 

value Death 

(n=96) 

Survive 

(n=131) 

Patient Category 

Medical  93 124 1.75(0.44-6.94) 1.53(0.31-7.38) 0.59 

Surgical 3 7 1 1  

Place of residence 

Rural 70 100 0.83(0.45-1.52) 0.80(0.39-1.67) 0.56 

Urban 26 31 1 1  

Mentation(GCS) 

Less than 8 18 17 1.64(0.78-3.43) 0.83(0.26-2.57) 0.74 

9-12 18 21 1.23(0.49-3.08) 1.34(0.54-3.32) 0.52 

13-15 60 93 1 1  

Length of stay 

Less than 48 hr 78 86 2.26(1.21-4.24) 2.22(1.05-4.71) 0.036 

More than 48 

hr 

18 45 1 1  

Infectious disease 

Present  53 50 1.99(1.17-3.40) 1.37(0.73-2.60) 0.32 

Absent 43 81 1 1  

Need for vasopressor 

Present  46 16 6.6(3.42-12.77) 8.60(4.20-17.58) <0.001 

Absent 50 115 1 1  

Need for ventilator 

Present  35 14 4.79(2.39-9.58) 7.44(3.45-16.03) <0.001 

Absent 61 117 1 1  
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Table 8 Multivariate analysis of factors associated with outcome of patients admitted to EICU of JUMC 

from September 11, 2022 to June 7 2023  

Variable Outcome COR(95%CI) AOR(95%CI) P 

value Death 

(n=110) 

Survive 

(n=117) 

Patient Category 

Medical  108 109 0.83(0.49-1.40) 4.53(0.78-26.15) 0.09 

Surgical 2 8 1 1  

Place of residence 

Rural 77 93 0.60(0.32-1.10) 0.56(0.27-1.16) 0.12 

Urban 33 24 1 1  

Mentation(GCS) 

Less than 8 21 14 1.92(0.91-4.06) 1.96(0.80-4.80) 0.14 

9-12 22 17 1.15(0.45-2.92) 0.81(0.26-2.51) 0.72 

13-15 67 86 1 1  

Length of stay 

Less than 48 hr 91 19 2.88(1.55-5.36) 3.41(1.61-7.22) 0.001 

More than 48 

hr 

73 44 1 1  

Infectious disease 

Present  62 41 2.39(1.40-4.08) 1.92(1.03-3.57) 0.03 

Absent 48 76 1 1  

Need for vasopressor 

Present  48 14 5.69(2.90-

11.17) 

5.96(2.84-12.50) <0.001 

Absent 62 103 1 1  

Need for ventilator 

Present  34 15 3.04(1.54-5.98) 3.57(1.66-7.66) 0.001 

Absent 76 102 1 1  
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Table 9 Multivariate analysis of factors associated with 7 days outcome of patients admitted to EICU of 

JUMC from September 11, 2022 to June 7 2023  

6. Discussion 

Preponderance of male sex (55.9%) was similar to studies done in Kenya - 59.8 %(13) and 

Tanzania - 57.5 %(14) .The mean age of admitted patients was 42 years. The mean age of EICU 

admitted patients were higher than studies done in Kenya (34 years) and Tanzania (32 years). 

However, the study contrasts the older age group found in study conducted in Turkeye- 66 years 

(15) and most developed countries (12, 20, 21). 

Medical diagnosis were the predominant admission to our EICU followed by surgical (95.6%Vs 

4.4%).  The huge discrepancy in admission between medical and surgical diagnosis could be due 

to disease prevalence and study subjects (most surgical patients in critical care are post-operative 

and these patients are admitted in specialty ICU called surgical ICU). Acute decompensated 

heart failure, cardiogenic shock, septic shock and ARDS were the leading medical admission 

diagnoses which was partly similar to study done at Saint Paul Millennium Hospital, Ethiopia 

where septic shock and ARDS account the most in surgical patients admitted to ICU.(6) 

Traumatic brain injury was the most common surgical admission diagnosis to our EICU. 

The mean duration of EICU stay was 2.1 days (50.4 hours) [SD±2.69] which is shorter than the 

study conducted in Republic of Korea4.8 days (115.2 hours) [SD±8.8]. (11) Similarly, the 

median length of stay in our EICU (1 day) was shorter than similar studies done in Taiwan and 

Turkeye with median duration of EICU stay of 3.45 days and 5 days respectively (12, 15). This 

could be due to the propensity of clinicians working in our EICU to transfer patients as soon as 

bed is available in respective specialty ICU or ward. Our EICU was setup to deliver critical care 

for short term stay than full-scale medical care. 
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KoFigure 1. Common indications of EICU admission by diagnosis N.B. others- Acute liver failure, 

COPD/Asthma, Electrolyte imbalance, pulmonary embolism 

The mortality rate in this study population was 41.8% which was slightly lower than that 

reported in Jimma, Ethiopia - 50.4 %( 22). EICU mortality varies from studies ranging as high as 

75.4% in Turkeye study to low as 23% in Korean study.(11,15) In our study, nearly half of EICU 

mortality 51.9% are young adults (age <40) and having no comorbidities (54.1%) in contrast to 

the Turkish study with high in ICU mortality (75.4%) and its cause attributed to older age and 

comorbidities like malignancy. 



29 | P a g e  

 

Of the indications for ICU admission, septic shock had the highest in ICU mortality rate (91.6%). 

Even in best setups, death from septic shock may reach up to 50%. (23, 24)  

In logistic regression analysis, the need for vasopressor and need for mechanical ventilator were 

found to be predictors of mortality. In the current study, those patients who need mechanical 

ventilator were 8.8 times (AOR, 8.8 95% CI (4.24 -18.25)) more likely to die than those who 

didn’t require mechanical ventilator;  in line with study done in Saint Paul Hospital Addis Ababa 

- AOR, 5.3 95% CI (1.41-19.98) (p-0.013). Furthermore, In-ICU mortality was increased in 

those who stayed less than 48 hours AOR, 2.22 95% CI (1.05-4.71) (p-0.036) than the respective 

group ; a finding in line with similar study done in Saint Paul Hospital Addis Ababa 48 hours 

AOR, 5.6 95% CI (1.6-19.69) (p-0.007). (6)This may be due to delayed admission of critically ill 

patients to the ICU.  

In addition, those patients who need vasopressor were 8.6 times (AOR, 8.6 95% CI (4.20-17.58)) 

more likely to die than those who didn’t require vasopressor. Older age and GCS were not 

statistically associated with mortality of ICU patients in the study. 

7. Conclusion  

Overall, medical diagnoses were the most common cause for EICU admissions. The study 

showed nearly half of in-ICU mortality are young adults (age <40). More than 50% of EICU 

mortality had no comorbidity. Mortality is high in patients who stayed for 48 hours, require 

vasopressor and mechanical ventilator support. In spite of challenges of poor healthcare access 

resulting delayed presentation, provision of quality critical care delivery could significantly 

lower mortality of ICU patients. 
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7. ANNEX 

DATA COLLECTION FORMAT 

No. Question Answer Skip 

to 

01 Age in Years   

02 Sex 1. Male 

2. Female 

 

 

03 MRN   

04 Address 1.Rural 

2.Urban 
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05 Source of Admission 1. Government Hospital 

2.Private facility 

3. Self referral 

 

06 Admission diagnosis (Medical) 1. Acute decompensated HF 

2. Acute respiratory distress syndrome 

3. Cardiogenic shock/Arrhythmia 

4. Septic shock 

5. Acute coronary syndrome 

6. Severe community acquired 

pneumonia 

7.Acute flaccid paralysis 

8.Poisoning 

9.Meningitis 

10.Severe complicated malaria 

11.Severe Diabetic ketoacidosis 

12. Status Epilepticus 

13. Cerebrovascular accident 

14. Acute liver failure 
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15. Thyroid storm 

16.COPD 

17.Asthma  

18.Acute PE 

19. Tetanus 

20. GI bleeding 

21. Electrolyte disturbance 

22. Uremia 

23. Massive pericardial effusion 

07 Admission diagnosis (Surgical) 1.Trauma 

2.Burn 

3. Pancreatitis  

4. Sever soft tissue infection 

5. Other 

 

 

08 For question 07 If ‘trauma’, what was 

the diagnosis? 

1.Severe Traumatic brain injury 

2.Lung injury (Hemothorax/Flail 

chest/Pneumothorax) 

3.Burn 
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4.Neck injury 

 

09 Length of ICU stay _______________________  

10 Mentation of patient at admission (in 

GCS)? 

1. less than 8 

2. 9-12 

3. 14-15 

 

 

11 Mean Arterial Pressure 1. less than or equal to 49 

2.50-69 

3.70-109 

4.110-129 

5.130-159 

6.>160 

 

12 Heart Rate(beat per minute) 1. less than 60 

2. 60-80 

3. 81-100 

4.101-120 

5. 121-140 
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6. >140 

 

13 Respiratory Rate (breath per minute)  1.  <12 

2. 12-20 

3. 20-35 

4. >35 

 

14 Comorbidities 1. Hypertension 

2. Diabetes Mellitus 

3. Chronic liver disease 

4. Chronic renal disease 

5. Cardiovascular disease 

6. HIV 

7.Cancer/Metastasis 

 

15 Infectious? 1. Yes 

2. No 

 

16 Patient category 1. Medical 

2. Surgical 

3. Obstetric 

 

17 Need for vasopressor/inotropes? 1. Yes 

2. No 
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18 Need for Mechanical ventilation? 

 

1. Yes 

2. No (If answer is No skip to 20) 

 

20 

19 For question 18 If ‘yes’ Were they put 

on mechanical ventilator? 

1.Yes 

2.No 

 

 

20 For question 18 If ‘No’ What was the 

reason? 

1. Absence of Mechanical ventilator 

2. Patient refusal 

3.  Not documented 

 

21 Pre-referral treatment 1. Yes 

2. No 

 

22 Outcome of the patient 1. Death 

2. Survive 

 

23 If Survived, what was patient 

condition? 

1. Discharge with improvement 

2. Went against medical advice 

3. Transfer to ward 

4. Referred 

 

24 If Death, how many days after 

admission to EICU?  

_____________days  

25 Place of death 1.EICU  
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2.Surgical ICU 

3.Medical ICU 

4. Ward 

5. ED 

DECLARATION 


