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ABSTRACT 

Background: Trauma is a global burden increasing worldwide.It is important to con-

duct trauma epidemiological population-based studies to identify the types of trau-

mas, their causes, and dynamics. 

Objective: To determine the epidemiology of trauma at the emergency medicine de-

partment (ED) of the University of Port Harcourt Teaching Hospital (UPTH). 

Method: A prospective descriptive cross-sectional study design was utilized, and it 

was conducted over 6 months, from September 2025 to February 2026. 

Result: The study included 459 trauma patients, of whom 317 (67%) were male; 426 

(92.8%) were conscious; and 450 (98.0%) were named (i.e., had a form of identity). 

The majority of the patients were aged 21-30years, 125 (27.2%). The most common 

mechanism of injury was road traffic Accident (RTA), 213(46.4%), and assault, 107 

(23.3%). Most of the RTA victims were pedestrians, 128 (60.1%). Most of the RTAs 

were car/bus –car/bus 18 (21.2%), motorcycle–motorcycle 17 (20.0%), and the vehi-

cle car, bus, motorcycle, and tricycle did not hit anything 17(20.0%), and the lower 

limb 109 (21.1%) was the most common part of the body that sustained injury. Most 

of the patients, 195 (42.5%), were discharged within 24 hours, and sadly, 8 (1.8%) 

died. 

Conclusion: Males were more frequently affected by trauma than females, and the 

majority of trauma victims were young adults. RTAs were the most common mecha-

nism of injury. Most of the injuries sustained were in the lower limbs, and most of 

the patients were discharged home within 24 hours. 
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1. Introduction 

Injuries are a public health problem of concern 

worldwide.(1-4) The burden of trauma is irrespec-

tive of the level of socio-economic development 

and the trauma system available.5 Although in 

modern societies it has been overlooked and 

neglected, especially in low-resource settings(5,6), 

including developing countries like Nigeria, 

where there is no comprehensive system.(7-9) The 

prevalence of trauma differs from country to 

country. Annually, more people die from injuries 

than HIV, tuberculosis, and malaria combined, 

and the majority of these deaths occur in low- 

and middle-income countries.(10) The burden, 

disability, morbidity, and mortality from trauma 

are highest in sub-Saharan Africa.(11) Globally, 

five million people die after sustaining diverse 

forms of injury every year4, which accounts for 

9% of all mortalities globally.7 Trauma ranks as 

the sixth leading cause of death, with injury is 

11:2/100,00.7 Humans are involved in several 

activities that can result in injury with physical, 

psychological, economic, and social impacts. In-

juries are a significant cause of socioeconomic 

burden to the victims. (12,13) 

A common cause of morbidity and mortality in 

Africa is trauma. However, in developing coun-

tries, the systems for the management of trau-

ma are deficient.(14) The ED is a critical aspect of 

the health facility involved in the management 

of trauma.15 The risk factors attributed to inju-

ries are linked to the behavior of man as well as 

cultural, sociosanitary, occupational, economic, 

and political variables.(16) The growing incidence 

of trauma, including road traffic accidents, in 

developing countries has been associated with 

urbanization(17), industrialization, and increased 

motor vehicles.(5,18) Ballistic injuries resulting 

from conflicts and wars.(19) The outcome 

measures help to assess the impact of the 

mechanisms of trauma on the health of the pa-

tient and the healthcare system.  

It is important to conduct trauma epidemiologi-

cal population-based studies to identify the 

types of traumas, their causes, and dynamics. 

Results of such studies may help to facilitate 

prevention, develop optimal trauma systems, 

formulation of optimal policies, formulate opti-

mal policies, and support strategic planning, and 

reduce the morbidity, disability, and mortality 

associated with it.(15,20) It is important in develop-

ing strategies for the prevention of trauma(7,21), 

decision-making, and improvement in the man-

agement of trauma (6), and identification of pop-

ulations at risk to enable the development of 

protocols in trauma management.(21) However, in 

Nigeria, there is a lack of epidemiological data on 

trauma. This has been linked to poor record-

keeping and accident reporting. Hence, this 

study aims to investigate the mechanism of inju-

ry, injury pattern, and outcome of patients with 

trauma. 

2. Method 

This is a descriptive cross-sectional study con-

ducted at the ED of UPTH. It is a census, as all 

patients with a history of trauma were recruited 

into the study. The study population was all pa-

tients with a history of trauma presenting at the 

ED of UPTH. The World Health Organization 

(WHO) Emergency Trauma Form was adapted 

for data collection. Data were collected for over 

six months, from September 2025 to February 

2026. The Cochrane sample size determination 

formula was used to calculate the sample size. A 

prevalence of 24.3% was used, which was de-

rived from a study conducted in Enugu, eastern 

Nigeria.(22) This gave a sample size of 73. The da-

ta were collected on an Excel sheet. It was then 
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transferred into SPSS and analyzed. The data 

were then utilized, and the results were pre-

sented using charts and tables. The inclusion 

criteria were patients with a history of trauma, 

irrespective of their gender or age. The study 

was limited to the ED of UPTH; hence the limita-

tion, as patients with burns, which is a type of 

trauma, were not incorporated into the study. 

This is because patients with burns go directly to 

the regional burns Centre within the premises of 

UPTH. Also, the patients recruited into the study 

were not followed up after leaving the ED. 

Inclusion and Exclusion Criteria: The inclusion 

criteria are patients presenting at the University 

of Port Harcourt Teaching Hospital with trauma, 

irrespective of their age, while the exclusion cri-

teria are patients with burns. This is because pa-

tients with burns go directly to the Burns Centre 

located within the premises of UPTH.  

Operational definition of terms:  

Trauma can be defined as any physical injury 

that occurs when an external force impacts the 

body.(10,23) 

Section 252 of the Criminal Code Act of Nigeria 

defines assault as a person who strikes, touches, 

moves, or otherwise applies force of any kind to 

the person or another, either directly or indirect-

ly, who by any bodily act or gesture attempts, or 

threatens to apply force of any kind to the per-

son.(24) 

The emergency department is a clinical unit in 

UPTH that attends to patients with medical 

emergencies and trauma irrespective of age.  

3. Result 

Data for this study were collected for over 6 

months from September, 2025 to February 

2026. It comprised 459 patients. The number of 

patients who presented at the ED over the study 

period was 2957. The prevalence of trauma at 

the ED of UPTH is 15.5%. There was a reduced 

number of patients in November 2025 due to 

the industrial action by the National Association 

of Resident Doctors (NARD), and later by anoth-

er group of health workers. The number of pa-

tients with a history of trauma included in this 

study was 459.  

Table 1: Socio-demographics  

Variable Frequency N= 459 Percent 

Age Range   

>10 25 5.4 

11-20 60 13.1 

21-30 125 27.2 

31-40 91 19.8 

41-50 66 14.4 

51-60 34 7.4 

61-70 22 4.8 

71-80 7 1.5 
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81 and above 7 1.5 

Unknown age, but an adult 22 4.8 

Gender   

Male 317 69.1 

Female 142 30.9 

Level Of Consciousness   

Conscious 426 92.8 

Unconsciousness 33 7.2 

Patient’s Identity   

Named 450 98.0 

Unknown 9 2.0 

Month   

September 2025 85 18.5 

October 2025 117 25.5 

November 2025 33 7.2 

December 2025 70 15.3 

January 2026 69 15.0 

February 2026 85 18.5 

Total 459 100 

The ages of the patients ranged from 10 months 

to 92 years. The unknown patients were brought 

to the hospital by bystanders, good Samaritans, 

law enforcement agents, military, and paramili-

tary personnel. Table 1 shows the sociodemo-

graphic characteristics, level of consciousness, 

and identity of the study participants. The major-

ity of the patients were 21-30 years (27.2%. All 

the unknown patients were adults.  

Table 2: Mechanism Of Injury 

Mechanism  N z % 

Road traffic accident 213  46.4 

Assault 107  23.3 

Slipped and fell 37  8.1 

Domestic accident 22  4.8 
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Animal bite 20  4.4 

Fall from height 18  3.9 

Industrial/occupational accident 13  2.8 

Sports accident 7  1.5 

Gunshot injury 7  1.5 

Fell off a moving bus with the door open 3  0.7 

Fireworks were thrown at the patient 2  0.4 

Fell off a moving motorcycle 2  0.4 

Others 8  0.1 

Total 459  100 

Table 2 shows the mechanism of the injury; 

213(46.4%) had a road traffic accident, and 

107(23.3%) were victims of assault. For patients 

who had animal bites, 60% were bitten by a dog, 

20% by a snake, 15% by a cat, and 5.0% by a 

scorpion.  

Table 3: For Assault, the assailant 

Person Who Assaulted the Patient  N % 

Neighbour 40 37.4 

Armed Robbers 23 21.5 

Colleague 7 6.5 

Kidnappers 6 5.6 

Vigilante 5 4.7 

Relative 5 4.7 

Boyfriend/Husband 5 4.7 

Mop 3 2.8 

Bus Conductor/Driver 3 2.8 

Communal Conflict 2 1.9 

Others 8 7.2 

Total 107 100 
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Figure 1: Object used in assaulting the patient 

Four (3.7%) of the patient were bitten by their assailant.  

 

Figure 2: Sharp object used in assaulting the patient 

Table 4: Part Of the Body Affected  

Part Of the Body Affected  N= 517 Percent  

Head, Face And Neck 152 29.4 

Lower Limb 109 21.1 

Soft Tissue 90 17.4 
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Upper Limb 88 17.0 

Chest 41 7.9 

Abdomen 17 3.3 

Spine and Spinal Cord 13 2.5 

Genitals 4 0.8 

The Entire Body 2 0.4 

No Bodily Injury 1 0.2 

Shoulder 12 31.6 

Knee 9 23.7 

Temporomandibular 5 13.2 

Ankle 4 10.5 

Wrist 2 5.3 

Elbow 2 5.3 

Sternoclavicular 1 2.6 

Acromioclavicular 1 2.6 

Metatarsal 1 2.6 

Hip 1 2.6 

The patients sustained several degrees of injury; 

some patients had injuries to more than one 

part of the body. The number of injuries is more 

than the number of patients because some pa-

tients sustained more than one injury. The head, 

face, and neck were injured in 29.4% of patients, 

while the lower limb was injured in 21.1% of pa-

tients. Injuries to the head and neck involved the 

scalp, various types of traumatic brain injury 

(mild, moderate, and severe), and injuries to the 

face, neck, eyes, nose, and ears. Injuries to the 

eye, abdomen, and chest were either blunt or 

penetrating. One patient did not sustain any 

bodily injury. Table 4 shows the part of the body 

affected and the joint dislocated, while Table 5 

shows the bones fractured. Some patients had 

more than one bone fractured: 33 (33.0%) had 

fractures of the tibia and fibula, 15(15.0%) of the 

ulna and radius, and 11(11.0%) of the femur. The 

shoulder was the most commonly dislocated 

joint, occurring in 12 (31.6%) patients, followed 

by the knee joint in 9 (23.7%) patients. 

 

 

 

Table 5: Bone Fractures  
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Bone Fractured  N % 

Tibia and Fibula 33 33.0 

Ulnar and Radius 15 15.0 

Femur 11 11.0 

Humerus 9 9.0 

Skull 7 7.0 

Mandible 7 7.0 

Pelvic Bone 5 5.0 

Spine 4 4.0 

Ribs 2 2.0 

Zygomatic Bone 2 2.0 

Patella 2 2.0 

Clavicle 2 2.0 

Metatarsal 1 1.0 

Total 100 100 

Table 5 shows the bone fractures. Some of the patients had fractures in more than one bone fractured, 

which is why the number of bones fractured exceeds the population in the study.  

 

Figure 3: Length of stay in the emergency Department 

Figure 3 shows the length of stay in the ED, while 

Figure 4 shows the outcome. The length of stay 

of the trauma patients in the ED ranged from < 

24 hours to 11 days. Most of the patients spent 

less than 24 hours in the ED. Concerning the pa-

tients who refused admission, one patient left 

< 24 Hours ,69.50%
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during physical examination, one patient in 

haemorrhagic shock refused blood transfusion, 

while one patient refused suturing of the lacera-

tion sustained. 

 

Figure 4: Outcome of Patients with Trauma  

4. Discussion 

The age range and majority of the patients are 

similar to a study conducted in Prayagraj, India, 

where the majority of the patients were aged 

11-40 years. It is postulated that young adults 

are prone to accidents because they are in-

volved in outdoor activities. Some abuse hard 

drugs and are involved in illicit drug use.(5) There 

were more males in the study because males 

tend to be risk-takers. Also, in Nigerian culture, 

men are the breadwinners of their families; 

hence, they are also sometimes away from 

home on the road. The majority of the patients 

who sought medical care at the ED of UPTH are 

non-trauma cases. This agrees with a study 

conducted among major hospitals, where the 

prevalence of trauma at the ED was 9.13%.(14) 

The cause of death in this study was haemor-

rhagic shock and severe traumatic brain injury. 

This correlates with other studies conducted in 

northern Ghana and other studies.(17,23) This 

may be because the blood lost needs to be re-

placed immediately. Also, haemorrhagic shock 

gets worse and becomes irreversible if it is not 

promptly managed. There is an increase in mor-

tality in trauma patients with traumatic brain 

injury.(25) More males were victims of trauma, 

which was similar to other studies where more 

males sustained injuries following trauma, like 

studies conducted in Ghana(17,23), National 

Trauma Centre, Abuja, Nigeria(26), Nepal(15), and 

Haiti(27). In other studies, conducted in Ethio-

pia4, Tanzania(14), Nepal(25), and India.(5) Even in 

studies in various hospitals in Nigeria, in Jos(28), 

Makurdi(29), and Ilorin.(21) This has been linked to 

the adventurous nature of males.(3) The majori-

ty of the patients were conscious. As in the Tan-

zanian study14, males are also known to take 

risks and, on the road, to make money to cater 

for their families, especially as the extended 

family system is practiced in Nigeria. 

Most of the patients were known and named; 

that is, they had an identity, while a few were 

unknown. The unknown patients were brought 

to the ED by bystanders who were around the 

place of the incident, law enforcement agents, 

military, and paramilitary personnel. Most of 

the unknown patients were young adults. 

The most common mechanism of injury was 

RTA, followed by assault. This finding is con-

sistent with several studies conducted globally, 

which have similarly reported RTAs as the lead-
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ing cause of traumatic injuries.(18, 25, 30, 31) This is 

due to civilization, modernization, and industri-

alization, with the transformation in the various 

vehicles used for transportation.(3,32) There is an 

increased use of vehicular modes of transporta-

tion. The age range of trauma patients in this 

study is similar to other similar studies.(8,17,18) 

Young people are adventurous and also tend to 

be involved with reckless driving and the use of 

psychoactive substances, which may interfere 

with concentration while driving.  

Regarding assault-related injuries, most assail-

ants were individuals known to the victims, in-

cluding neighbors, colleagues, relatives, inti-

mate partners, friends, sons, siblings, supervi-

sors, and community members. The study did 

not investigate the type of neighborhood the 

patient was residing in to know if it was a 

shared apartment known as "face-me-I-face-

you" in Nigeria, where the occupants share a 

common toilet or bathroom. This sometimes 

leads to conflict in maintaining the cleanliness 

of the shared sanitary facilities. Most of the in-

juries are inflicted on the patient using a sharp 

object, commonly a kitchen knife. Some others 

were bitten by animals, including domestic an-

imals (cats and dogs), reptiles (snakes), and 

scorpions. The most common animal bite was 

by a dog. Some patients suffered more than one 

type of injury, and some more than one part of 

the body was affected. The result of this study is 

in contrast to a study where armed robbers 

were the common assailants. The head was a 

common organ affected in previous trauma 

studies.(14,15,19,20) It is different from a study 

conducted in Haiti, where the upper limb was 

where most of the trauma patients sustained 

injuries.(11,19 The result was similar to a Sierra 

Leonean trauma study, where the head and 

lower limb were the commonest parts of the 

body affected.11 The commonest bones were 

the long bones of the upper and lower limbs, 

while the shoulder joint was the most dislocat-

ed. Most of the patients were discharged and 

went home within 24 hours. All the patients 

who died had severe traumatic brain injury and 

haemorrhagic shock. Patients who were trans-

ferred to another tertiary hospital presented 

during an industrial strike. This is similar to a 

systematic review where haemorrhage and in-

jury to the head were the cause of mortality7 

and also in other studies.(20) 

Traumatic brain injuries remain a leading cause 

of mortality in trauma patients.(33 Only one pa-

tient in the cohort did not sustain any form of 

injury. There is a clear need for preventative 

strategies to reduce the incidence and severity 

of such trauma. There should be injury preven-

tion strategy education of the populace.(34) 

Limitations 

The study was limited to the ED of UPTH, as pa-

tients with burns, which is a type of trauma, 

were not recruited into the study. This is be-

cause patients with burns go directly to the re-

gional burns Centre located within the premises 

of UPTH. Hence, this is not a true occurrence of 

trauma in the UPTH. Patients recruited into the 

study were not followed up after leaving the 

ED. This is a single-Centre study, but it does not 

tell the true epidemiology of trauma in Port 

Harcourt. It is difficult to determine the exact 

epidemiology of trauma in Nigeria and Port 

Harcourt because some accidents are not re-

ported; there is also poor record-keeping in Ni-

geria.  
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5. Conclusion and Recommendation 

Various mechanisms of trauma were reported, 

with road traffic accidents (RTAs) being the 

most common. Males sustained a greater pro-

portion of injuries than females, and young 

adults were the most commonly affected age 

group. The injuries sustained affected different 

parts of the body, but most commonly the head 

and lower limb. The long bones were mostly 

fractured. Only one patient in this study did not 

sustain any injury after an accident or trauma. 

Most of the patients were discharged within 24 

hours. A few patients died. Mortality occurred 

in patients with severe traumatic brain injury 

&hemorrhagic shock. 

The results of this study can be used for health 

promotion and trauma education. Most of the 

accidents were preventable, especially RTAs. 

Therefore, a trauma registry should be estab-

lished at UPTh and in Rivers State. The govern-

ment and the Federal Road Safety Corps should 

regularly educate road users and drivers on the 

prevention of RTAs. Also, there should be con-

stant education, public enlightenment, and 

campaigns on the prevention of accidents. 

There is a need for pre-hospital emergency care 

to be strengthened in Rivers State. There is 

therefore a need to establish regional and na-

tional trauma registries to determine the true 

epidemiology of trauma (2,6). There is a need to 

conduct multicentre studies collaborating with 

doctors in other health facilities.  
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ABSTRACT 

Background: The intensive care unit (ICU) provides specialized care for life-

threatening conditions. Critical care remains challenging in developing countries, 

where health needs exceed resources. ICU mortality in Ethiopia is higher than in de-

veloped nations, but data from private-hospital ICUs are lacking. This study as-

sessed mortality prevalence and associated factors among adult ICU patients at a 

private hospital in Addis Ababa, Ethiopia. 

Methods: A retrospective cohort study evaluated 366 adult ICU patients selected via 

simple random sampling from registers at Myungsung Christian Medical Center 

(MCMC) from January 2018 to December 2019. Data collected via a structured, pre-

tested checklist were entered into Epi Info and exported to SPSS. Bivariable and mul-

tivariable logistic regressions identified mortality predictors, with model fit assessed 

using the Hosmer–Lemeshow test.  

Results: Of 366 patients, 220 (60.1%) were male, and 119 (32.5%) were >60 years 

(mean age: 50.4 ± 19.18 years). Sepsis (chest or urinary focus) was the primary ad-

mission diagnosis (24.3%), followed by surgical conditions (19.4%) and stroke 

(16.1%). Mechanical ventilation and vasopressors were required by 46.7% and 

22.1% of patients, respectively. Overall, 105 patients (29%) died; cardiac arrest 

caused 31.4% of deaths, and 60% occurred during duty (off-hours) time. In multivar-

iable regression, age >60 years, shock, mechanical ventilation, infection on admis-

sion, vasopressor use, and impaired consciousness (GCS ≤8) were independently as-

sociated with mortality (p<0.05). 

Conclusion: Private-hospital ICU mortality in Addis Ababa was lower than in Ethio-

pian public hospitals but remains higher than in developed countries. Older age, 

shock, mechanical ventilation, vasopressors, admission infection, and impairedcon-

sciousness independently predicted mortality, highlighting targets for protocol-

driven sepsis and ventilator management. 
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care, is a multidisciplinary specialty dedicated to 

the comprehensive management of patients 

with, or at risk of, acute life-threatening organ 

dysfunction, using an array of technologies to 

support failing organ systems while the underly-

ing disease is treated. (1) Absolute critical care 

capacity varies dramatically between countries. 

Although ICU beds per capita do not strongly 

correlate with overall health expenditure, they 

do correlate strongly with mortality, underscor-

ing the need for critical care outcome data from 

all settings to inform policy. (4,5) 

Critical care in resource-poor settings faces dis-

tinct challenges, including shortages of drugs, 

equipment, infrastructure, and trained person-

nel, alongside late and severe disease presenta-

tion due to poor access to care (2). Reported 

ICU mortality in sub-Saharan Africa ranges 

widely, from 19.7% in South Africa to 32.9% in 

Nigeria and 53% in a Kenyan referral hospital, 

with age extremes, sepsis, acute stroke, and 

mechanical ventilation or vasopressor require-

ment consistently identified as risk factors. (8,9,16) 

In Ethiopia specifically, published studies all 

conducted in public hospitals report ICU mortal-

ity ranging from 12.9% to 39%, with cardiovas-

cular disease and infection among the leading 

causes of admission. (3,10,11,12,13) 

Myungsung Christian Medical Center (MCMC) is 

one of the largest private hospitals in Addis Ab-

aba and operates a dedicated adult ICU; how-

ever, no studies have described ICU mortality or 

its associated factors in a private-hospital set-

ting in Ethiopia. Since private hospitals typically 

serve a different patient population and oper-

ate under different resource and staffing mod-

els than public referral hospitals, mortality pat-

terns observed in public-hospital studies may 

not generalize to this setting. This study there-

fore aimed to determine the prevalence of mor-

tality and its associated factors among adult 

patients admitted to the ICU of MCMC to in-

form local quality-improvement priorities and 

contribute comparative data on critical care 

outcomes in Ethiopia's private health sector. 

2. Materials and methods 

Study area and period 

This study was conducted at Myungsung Chris-

tian Medical Center (MCMC), a private hospital 

in Addis Ababa, Ethiopia, with 210 beds and 

approximately 32,964 admissions per year. The 

hospital's ICU was divided into medical and sur-

gical units in April 2019 and currently has 13 

beds (4 surgical, 8 medical, and 1 isolation bed), 

central venous catheterization, vasopressor 

agents (norepinephrine, epinephrine, and do-

pamine), broad-spectrum antibiotics, hemodial-

ysis capability, and 10 mechanical ventilators. 

The hospital has no formal ICU triage policy; 

admission follows a first-come, first-served ap-

proach, and limited bed capacity requires peri-

odic referrals to other hospitals. The study in-

cluded patients admitted from January 2018 to 

December 2019. 

Study design 

This retrospective cohort study with descriptive 

and analytic components aimed to determine 

the prevalence of mortality and its associated 

factors among adult patients admitted to the 

ICU at MCMC. 

Recruitment and study subject 

Source population: All patients admitted to 

MCMC from January 2018 to December 2019. 

Study population: All adult patients admitted to 

the ICU of MCMC during the study period. 

Inclusion criteria: All patients aged 14 years and 

above admitted to the adult ICU of MCMC be-

tween January 2018 and December 2019. 
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Exclusion criteria: Charts with significant miss-

ing data, charts that could not be located 

Sample size determination and sampling tech-

nique 

The sample size was calculated using the single 

population proportion formula, with a 95% con-

fidence level, an estimated mortality prevalence 

of 39% based on a prior study at St. Paul’s Hos-

pital Millennium Medical College (SPHMMC), 

and a 5% margin of error, yielding a minimum 

required sample size of 366 patients. Of the 740 

patients admitted during the study period, 47 

were excluded because their charts were unlo-

catable or outcome data were missing. From 

the remaining 693 records, a pilot study of 37 

patients (10% of the sample size) was conduct-

ed. Simple random sampling in Microsoft Excel 

was then used to select the final target sample 

of 366 complete records from the remaining 

656 eligible patient records.  

Study variables 

Dependent variable: Mortality in the ICU (death 

vs. survival to discharge/transfer). 

Independentvariables: Socio-demographic 

characteristics (age, sex); chronic illness (hyper-

tension, diabetes mellitus, chronic kidney dis-

ease, chronic obstructive pulmonary disease, 

chronic liver disease, cancer, other); length of 

ICU stay; admission diagnosis; location before 

ICU admission (emergency department, ward, 

operating room, or other); length of stay in that 

location before ICU admission; use of mechani-

cal ventilation; presence of infection at admis-

sion and infection acquired after 48 hours; use 

of vasopressor support; mental status at admis-

sion; antibiotic use within one month prior to 

admission; surgery within one month prior to 

admission; acute stroke; urethral catheteriza-

tion; and outcome and timing of death (working 

hours vs. duty/off-hours).  

Operational definitions 

Mortality in the ICU: death occurring after ICU 

admission. 

Adult: at MCMC, patients aged 14 years and 

above are considered adults. 

Vasopressor support: use of drugs that constrict 

blood vessels and/or increase cardiac contractil-

ity to maintain systolic blood pressure ≥90 

mmHg or mean arterial pressure ≥65 mmHg. 

Diagnosed infection: white blood cell count 

>12,000 or <4,000/µL, chest radiographic evi-

dence of pneumonia, urinalysis evidence of uri-

nary tract infection, or clinical evidence such as 

fever, cough, or urinary symptoms during ICU 

stay or at admission. 

Mental status: assessed using the Glasgow Co-

ma Scale (GCS); GCS ≤8 was classified as uncon-

scious and GCS >8 as conscious. 

Duty (off-hours) time: Defined as weekday night 

shifts (5:00 PM to 8:00 AM), Saturdays after 

12:00 PM, and all hours on Sundays and public 

holidays. 

Data collection and quality assurance 

Data were collected using a structured checklist 

developed by the investigators and pre-tested 

on 10% of the sample size among patients out-

side the study sample; the checklist was revised 

based on pre-test findings. Data collectors re-

ceived 2–4 hours of training on study objec-

tives, relevance, and confidentiality before data 

collection. A supervisor reviewed each checklist 

for completeness, and data were entered into  

EpiInfo, configured to automatically check con-

sistency and skip patterns during entry, before 

export to SPSS version 26 for cleaning and sta-

tistical analysis. 

Data analysis 



Original Article        PAJEC 

 

 
17                                                Selam Habtu; PAJEC. Vol. 4; No. 2; September 2026 
   

Descriptive statistics were used to summarize 

socio-demographic, clinical, and outcome varia-

bles. Bivariable logistic regression was used to 

screen candidate predictors of mortality; varia-

bles with p<0.25 were entered into a multivari-

able logistic regression model. We assessed 

model fit using the Hosmer–Lemeshow good-

ness-of-fit test. Associations are expressed as 

crude and adjusted odds ratios (COR, AOR) with 

95% confidence intervals, and p<0.05 was con-

sidered statistically significant in the multivaria-

ble model.  

Ethical statement  

Ethical approval was obtained from the De-

partment of Emergency Medicine and Critical 

Care, Addis Ababa University College of Health 

Sciences, and institutional permission was ob-

tained from MCMC by formal written request. 

Patient data were recorded using initials only to 

protect confidentiality, and data were used 

solely for the purposes of this study. The re-

quirement for informed consent was waived 

due to the retrospective, observational nature 

of the study and the use of anonymized patient 

data. 

3. Results 

Characteristics of patients 

A total of 366 patients were included in the 

study. Of these, 220 (60.1%) were male, and 

119 (32.5%) were older than 60 years, with a 

mean age of 50.4 (±19.18) years. Most patients 

were admitted from the emergency department 

(48.9%), followed by the operating room 

(26.8%) and the ward (20.8%); the remaining 

patients were admitted from dialysis or outpa-

tient services (3.5% combined) (Table 1).

Table 1. Characteristics of patients admitted to the adult ICU, MCMC Hospital, Addis Ababa, 2018–2019 (N=366) 

Variable Category Frequency Percentage 

Sex Male 220 60.1% 

 Female 146 39.9% 

Age, years 15–35 103 28.1% 

 36–60 144 39.3% 

 >60 119 32.5% 

 Mean (±SD) 50.4 (±19.18) – 

Location before ICU admis-

sion 

Emergency room 179 48.9% 

 Ward 76 20.8% 

 Operating room 98 26.8% 

 Dialysis/OPD 13 3.5% 

Clinical profile 

The most common admission diagnosis was in-

fection, including sepsis of chest or urinary fo-

cus (24.3%), followed by surgical conditions 

(19.4%) and stroke (16.1%). Electrolyte imbal-

ance was present in 13.7% of patients, shock in 

17.8%, and impaired consciousness (GCS ≤8) in 

31.3% at admission. A chronic illness was pre-

sent in 61.7% of patients, most commonly can-

cer (15.6%) and hypertension (13.7%). Infection 

was present at admission in 39.3% of patients 

and developed after 48 hours in a further 14.2% 

(Table 2).
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Table 2. Clinical profile of patients admitted to the adult ICU, MCMC Hospital, Addis Ababa, 2018–2019 (N=366) 

Variable Category Frequency Percentage 

Admission diagnosis Sepsis (chest, urinary focus) 87 24.3% 

 Surgical 71 19.4% 

 Stroke 59 16.1% 

 Trauma 53 14.5% 

 Metabolic 30 8.2% 

 Cardiac disorders 19 5.2% 

 CNS disorders 15 4.1% 

 Malignancy complication 12 3.3% 

 OBGYN 10 2.7% 

 Pulmonary disorders 8 2.3% 

Electrolyte imbalance Present 50 13.7% 

Shock Present 65 17.8% 

Mental status (GCS ≤8) Present 110 31.3% 

Chronic illness Any 226 61.7% 

 More than one 80 21.9% 

 Cancer 57 15.6% 

 Hypertension 50 13.7% 

 Diabetes mellitus 18 4.9% 

Infection On admission 144 39.3% 

 ≥48 hours after admission 52 14.2% 

Management and outcome of patients 

Mechanical ventilation was required by 171 pa-

tients (46.7%) and vasopressor support by 81 

(22.1%), most commonly dopamine (44.5%). 

Antibiotics were administered to 72.7% of pa-

tients, and 41.8% underwent surgery before or 

during their ICU stay, most commonly neuro-

surgical procedures (64.8%). Urethral catheteri-

zation was performed in 77.3% of patients. Of 

the total study population, 105 (29%) died, 231 

(63.1%) were transferred to the ward, 16 (4.3%) 

were referred to another hospital, 11 (3%) left 

against medical advice, and 3 (0.8%) were dis-

charged home. Cardiac arrest accounted for 

31.4% of deaths, and 60% of deaths occurred 

during duty (off-hours) time versus 40% during 

regular working hours (Table 3). 

 

 

 

Table 3. Management and outcome of patients admitted to the adult ICU, MCMC Hospital, Addis Ababa, 2018–

2019 (N=366) 

Variable Category Frequency Percentage 

Mechanical ventilator Yes 171 46.7% 

Vasopressor use Yes 81 22.1% 

Type of vasopressor Dopamine 36 44.4% 

 Norepinephrine 23 28.4% 
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 Dopamine + norepineph-

rine 

13 16.0% 

 Dopamine + epinephrine 3 3.7% 

 Epinephrine 2 2.5% 

 Other 4 4.9% 

Duration of vasopressor use <1 day 12 16.4% 

 1 day 16 21.9% 

 2 days 15 20.5% 

 3 days 13 17.8% 

 ≥4 days 17 23.3% 

Antibiotic use Yes 266 72.7% 

Surgery (before/during ICU 

stay) 

Yes 153 41.8% 

Type of surgery Neurosurgery 99 64.8% 

 General surgery 32 20.9% 

 Gynecological surgery 9 5.8% 

 Other 13 8.5% 

Urethral catheterization Yes 283 77.3% 

Outcome Transfer to ward 231 63.1% 

 Death 105 29.0% 

 Referred to another hospi-

tal 

16 4.3% 

 Left against medical advice 11 3.0% 

 Discharged home 3 0.8% 

Time of death Duty (off-hours) time 63 60% 

 Working hours 42 40% 

Note: Of the 81 patients who received vasopressors, exact duration was recorded for 73 patients; 8 patients had 

incomplete timing logs in their medical records regarding exact duration.

Factors associated with mortality 

In bivariable logistic regression, variables with 

p<0.25 were entered into the multivariate 

model. The Hosmer–Lemeshow test confirmed 

adequate model fit (p=0.64). In the multivaria-

ble logistic regression, age >60 years, shock, 

mechanical ventilation, infection on admission, 

vasopressor use, and impaired mental status 

(GCS ≤8) remained independently associated 

with mortality after adjusting for other variables 

(p<0.05). Sex, admission location, previous ICU 

admission, presence of chronic illness, electro-

lyte imbalance, infection after 48 hours, recent 

surgery, acute stroke, and urethral catheteriza-

tion were not independently associated with 

mortality in the multivariate model (Table 4).

Table 4. Factors associated with mortality among patients admitted to the adult ICU, MCMC Hospital, Addis Ab-

aba, 2018–2019 

Variable Category Survivors 

(n=261) 

Deaths 

(n=105) 

COR (95% 

CI) 

P AOR (95% 

CI) 

P 
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Age  

 

 

>60 years old 70 49 3.54 (1.87–

6.68) 

<0.001 3.13 (1.14–

8.58) 

0.043 

36-60 years old 105 39 1.87 (0.99–

3.55) 

0.683 1.37 (0.55–

3.42) 

0.615 

15-35 years old 86 17 1  1  

Sex  

 

Male 151 69 1.39 (0.87–

2.23) 

0.124 1.46 (0.75–

2.84) 

0.245 

Female 110 36 1  1  

Location prior 

to admission 

 

ER 125 54 1.28 (0.25–

6.58) 

0.760 0.55 (0.06–

4.83) 

0.595 

Ward 37 39 3.24 (0.61–

17.08) 

0.165 1.13 (0.13–

10.14) 

0.912 

OR 91 7 0.23 (0.03–

1.36) 

0.154 0.082 

(0.006–

1.069) 

0.056 

Other 

(HD,OPD,LW) 

8 2 1  1  

Previous ICU 

admission  

Yes 28 19 1.86 (0.99–

3.51) 

0.053 1.40 (0.54–

3.63) 

0.487 

No 233 86 1  1  

Chronic illness  Yes 155 71 1.48 (0.91–

2.40) 

0.107 1.55 (0.68–

3.51) 

0.295 

No 106 34     

Category of 

illness  

Medical 140 76 2.21 (1.35–

3.63) 

0.002 0.29 (0.11–

0.78) 

0.015 

Surgical 121 29 1  1  

Electrolyte 

imbalance  

Yes 30 20 1.84 (0.99–

3.41) 

0.053 1.05 (0.44–

2.54) 

0.900 

No 231 85 1  1  

Shock  

 

Yes 28 37 4.61 (2.63–

8.08) 

<0.001 3.74 (1.22–

11.26) 

0.019 

No 233 68 1  1  

Mechanical 

ventilator  

Yes 84 87 9.94 (5.62–

17.59) 

<0.001 13.28 (5.22–

33.75) 

<0.001 

No 177 18 1  1  

Infection on 

admission   

Yes 83 61 3.05 (1.91–

4.89) 

<0.001 2.11 (1.01–

4.39) 

0.046 

No 179 43 1  1  

Yes 29 23 2.28 (1.24–

4.16) 

0.007 0.62 (0.27–

1.44) 

0.271 

No 232 82 1  1  

Vasopressor 

use  

Yes 26 55 10.18 

(5.82–

<0.001 3.86 (1.50–

9.92) 

0.050 
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17.81) 

No 235 50 1  1  

Mental status GCS ≤8 58 52 3.51 (2.17–

5.69) 

<0.001 2.25 (1.10–

4.59) 

0.026 

GCS >8 203 53 1  1  

 

Recent surgery 

(≤1 month)  

Yes 113 19 0.29 (0.16–

0.51) 

<0.001 0.69 (0.21–

2.31) 

0.546 

No 148 86 1  1  

Acute stroke  

 

Yes 45 14 0.75 (0.41–

1.35) 

0.343 – – 

No 216 91 1    

Urethral cathe-

terization  

Yes 193 90 2.08 (1.12–

3.83) 

0.192 1.04 (0.38–

2.86) 

0.934 

No 68 15 1  1  

Note: Category of illness (Medical vs. Surgical) reflects primary diagnostic domain, incorporating primary surgical 

admissions, trauma, and acute perioperative surgical cases. 

4. Discussion 

This study aimed to describe the demographic 

and clinical profile, outcome, and associated 

risk factors of mortality among adult patients 

admitted to the ICU of a private hospital in 

Ethiopia. 

The mean age in this study (50.4 years) was 

higher than reported in most African studies, 

including Ethiopian public-hospital studies from 

Jimma (32 years), Ayder (43 years), and TASH 

(37 years) (3,10,11), though lower than a US-based 

cohort (63 years). (14) This difference may reflect 

the socioeconomic profile of patients accessing 

private-sector care in Addis Ababa.Most com-

parator studies, which showed male predomi-

nance, this study, similar to the Jimma cohort (3) 

showed a slight female predominance. 

Infection, particularly sepsis of chest or urinary 

focus, was the leading admission diagnosis in 

this study, differing from studies in the USA, 

Nigeria, Kenya, and South Africa, which report-

ed more surgical admissions (8,9,14,16), and partial-

ly differing even within Ethiopia, where cardio-

vascular disease predominated at Ayder and 

Jimma, infectious disease at TASH, and diabetic 

ketoacidosis at St. Paul's Hospital Millennium 

Medical College. (3,10,11,13)Overall ICU mortality in 

this study was 29%, comparable to the 32% re-

ported at TASH (11) but lower than the 39% 

reported at St. Paul's Hospital Millennium Med-

ical College (13)and substantially lower than 

the 53% reported in western Kenya. (16) A more 

recent TASH study reported 12.9% mortality, 

though the reasons for this lower rate were not 

discussed in that report. (12) Age older than 60 

years was associated with a roughly three-fold 

increase in mortality risk, consistent with find-

ings from western Kenya (age >50) and the 

United States. (14,16) Shock and infection on ad-

mission were independently associated with 

mortality in this study; while other studies did 

not identify shock specifically, sepsis was simi-

larly associated with mortality in the Kenyan 

cohort. (16) Use of mechanical ventilation and 

vasopressor support at any point during ICU 

stay were strongly associated with mortality, 

consistent with the Kenyan study (16), and im-

paired consciousness (GCS ≤8) was associated 

with a substantially increased risk of death, con-
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sistent with findings from the United States. (14) 

Unlike some other studies, male sex, emergen-

cy-department admission, acute stroke, and 

ICU-acquired infection were not independently 

associated with mortality in this cohort. 

In the bivariable analysis, medical admissions 

were associated with higher crude mortality. 

However, after adjusting for key critical care 

interventions and disease severity, specifically 

mechanical ventilation and neurosurgical opera-

tive status surgical conditions emerged with 

higher adjusted mortality risk. This directional 

shift is likely explained by confounding, as surgi-

cal patients requiring ICU-level care often pre-

sented with severe acute neurological condi-

tions, such as traumatic brain injury or neuro-

surgical emergencies requiring mechanical ven-

tilation, which were associated with high mor-

tality after adjustment for clinical severity. 

Strengths and limitations 

This is the first study to describe ICU mortality 

and its associated factors in a private-hospital 

setting in Ethiopia, providing comparative data 

previously available only from the public sector, 

and its analytic design allowed identification of 

independent predictors of mortality rather than 

description alone.  

This study is limited by its retrospective design, 

which made it difficult to follow patients after 

transfer to the ward, referral to another hospi-

tal, discharge, or departure against medical ad-

vice, potentially leaving residual confounding 

unaccounted for in the multivariable model. 

Data completeness was also constrained by the 

availability and quality of clinical documentation 

in the medical record. Finally, given the 105 

outcome events relative to the number of can-

didate predictors, individual estimates with 

borderline statistical significance should be in-

terpreted with caution due to potential model 

over fitting and reduced estimate stability.  

5. Conclusion and Recommendation 

This study provides the first description of ICU 

mortality and its associated factors in a private-

hospital setting in Ethiopia. Although private 

hospitals are generally assumed to have greater 

resources than public facilities, ICU mortality in 

this cohort remained high at 29%. Older age, 

shock, mechanical ventilation, vasopressor use, 

infection at admission, and impaired conscious-

ness were independently associated with mor-

tality, pointing to sepsis management and venti-

lator care as priority targets for quality im-

provement. 

Based on these findings, we recommend the 

development of standardized sepsis manage-

ment protocols at both the institutional and 

national level; standardized protocols for me-

chanical ventilator management; targeted train-

ing of ICU clinicians in sepsis and ventilator care; 

and prospective studies to further characterize 

these associations while accounting for addi-

tional confounding factors. 
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ted to the emergency departments of selected governmental hospitals 
in Addis Ababa, Ethiopia 
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ABSTRACTBackground: Emergency department provides timely intervention for patients with life-

threatening emergency medical and surgical conditions. This is possible through the 

support and involvement of families or caregivers during clinical evaluation and man-

agement. However, in some cases, patients present to the emergency department 

alone or with other agents, such as police or passersby, making their presence during 

the patient's emergency stay impractical. Understanding the clinical characteristics 

and outcomes of patients managed without attendants is important for optimizing 

emergency care delivery and informing health care planning. This study assesses the 

prevalence, clinical profile, and outcomes of patients without attendants in selected 

governmental hospitals of Addis Ababa. 

Methods: A prospective cross-sectional study was conducted from August 1 to No-

vember 1, 2025, in selected governmental hospitals of Addis Ababa. After obtaining 

ethical clearance, data were collected by trained personnel from patients using a da-

ta extraction tool and a questionnaire from patient documents/EMR. Data were 

cleaned and exported to SPSS version 26.  

Descriptive statistics, including frequencies and percentages, were generated for the 

prevalence, clinical profile, and outcomes of patients without an attendant at emer-

gency department admissions. Considering a p-value <0.05 with a 95% confidence 

interval, a logistic regression model was conducted to assess the strength of associa-

tion between major outcomes and the clinical profile of patients without attendants. 

Results: One hundred thirty-seven (79.2%) participants were male. The median age 

was 35 years (IQR: 25–46). The prevalence of patients without attendants was 2.57%. 

The median length of stay was 11.2 days (IQR: 5.6–19.7). Thirty-four (19.6%) patients 

died. Male sex, high-acuity triage category (red and orange), and patients with venti-

latory and vasopressor support were significantly associated with patient mortality. 

Conclusion: Length of stay and mortality among patients without attendants are 

higher than standard ED benchmarks. Mortality is significantly associated with male 

sex, high-acuity triage category,and patients with ventilatory and vasopressor sup-

port. 
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(ED) is where lifesaving and critical interventions 

are provided to critically ill patients who depend 

on coordinated efforts involving health care pro-

viders, family members, or attendants, along 

with a well-prepared emergency setup. (1) Emer-

gency care can be overwhelmed if any of these 

components are missing. (2) 

In most cases, patients arrive at the ED with rela-

tives or caregivers who support care by sharing 

important clinical information, obtaining medi-

cations and supplies, assisting with payments, 

facilitating transfers, and helping during dis-

charge processes. (3–5)Their involvement plays an 

important role in ensuring smooth patient man-

agement and workflow in the ED. (4,5) 

Patients without attendants (PWOA), defined in 

this study as patients who remain alone in the 

ED without support from family members or 

caregivers until their outcome is determined, 

represent an increasingly recognized public 

health concern in many countries. (6,7) Globally, 

although no comprehensive data exist on the 

prevalence of adults without caregivers or family 

who are admitted and treated in the ED alone, 

estimates vary widely by region, health care sys-

tem, and demographics; most studies have fo-

cused on pediatric and elderly cohorts, where 

unaccompanied rates may reach as high as 68% 

(8–10). In contrast, some single-center studies 

have shown much lower prevalence of 0.0007% 

in Turkey and 0.4% in Nepal and the USA. (5,11,12) 

Studies have shown that such patients experi-

ence impacts on patient flow and morbidity, in-

cluding prolonged length of stay (LOS) and 

death, in both busy emergency and non-

emergency settings. (1,7,13) Vulnerable groups in-

cluding the elderly, individuals with disabilities, 

and those from distant or marginalized commu-

nities are disproportionately affected. (14,15) This 

burden is greater in countries lacking strong so-

cial security services. (16) 

In our setting, little is known about the burden, 

clinical profile, and outcomes of PWOA. There-

fore, this study aims to determine the preva-

lence, clinical characteristics, outcomes, and 

predictors of adverse outcomes among these 

patients. The findings would provide local esti-

mates of the problem and help identify high-risk 

groups that may benefit from targeted interven-

tions and improved support systems. 

The primary beneficiaries of this study are PWOA 

themselves, who will receive faster, safer, and 

more organized care as a result of the evidence 

generated. This study also helps health care pro-

viders by identifying gaps in assessment, deci-

sion-making, and patient flow, allowing ED 

teams to design clearer protocols for managing 

unaccompanied patients. Hospital administra-

tors may use these findings to improve resource 

planning, including the need for stronger social 

work support, patient navigation services, or a 

dedicated support system. In addition, the re-

sults can inform regional and national policies 

aimed at improving the safety, equity, and quali-

ty of care for this vulnerable patient group. 

2. Materials and methods 

Study setting and period 

This study was conducted at Tikur Anbesa Spe-

cialized Hospital (TASH) and Zewditu Memorial 

Hospital (ZMH) from August 1 to November 1, 

2025. Both hospitals are located in Addis Ababa, 

the capital city of Ethiopia, in the central part of 

the country (17). 

 

 

Study design 
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A prospective cross-sectional study was con-

ducted within the specified data collection peri-

od. 

Population 

Source population: All patients who visited the 

ED of governmental hospitals in Addis Ababa 

during the study period. 

Study population: All patients who presented to 

the TASH and ZMH ED without an attendant dur-

ing the data collection period and who fulfilled 

the inclusion criteria. 

Sampling/study unit: Individuals who presented 

at the TASH and ZMH ED during the data collec-

tion period, fulfilled the inclusion criteria, and 

volunteered to participate in the study. 

Eligibility criteria 

Inclusion criteria: All patients aged ≥13 years 

who visited the ED without an attendant, or who 

came with an attendant but left unattended be-

fore the patient outcome, were included. 

Exclusion criteria: Patients who acquired a family 

member or caregiver after ED admission or dur-

ing ED stay. Repeated visits by the same patient 

during the study period 

Sample size determination and sampling tech-

nique 

A consecutive sampling method was used; pa-

tients were enrolled based on arrival within the 

study period until the calculated sample size was 

reached. 

The sample size was calculated using the single 

population proportion formula, based on a mor-

tality rate of 10.9% among PWOA reported in a 

Nepali hospital-based study (5), estimating an 

initial sample size of 150. After adjusting for a 

10% non-response rate, the final sample size was 

167. 

The sample size was also designed to ensure suf-

ficient statistical power for multivariate logistic 

regression analysis of predictors of mortality 

among PWOA in the ED. Using an expected mor-

tality of 47% among unattended patients report-

ed in a previous study (18) and the events-per-

variable (EPV) rule, the required sample size was 

calculated as 213. During the study period, 205 

PWOA visited the two EDs, of whom 32 were 

excluded, leaving 173 eligible patients enrolled 

in the study. Full details are provided in the sup-

plementary information.  

Study variables 

Independent variables: Socio-demographic char-

acteristics, baseline characteristics, and initial 

clinical characteristics. 

Dependent variables: Length of stay (LOS) and 

mortality. 

Operational definitions 

PWOA: any patient visiting the ED by self, re-

ferred from a nearby health institution without a 

significant other, or brought by non-attendants 

such as police or passersby, who has no caretak-

er until a final clinical outcome is reached; or any 

patient brought by family or friends but left un-

attended until the outcome is determined. 

Adult population: any patient aged ≥13 years, as 

our setting accepts and treats patients aged 13 

years and above. 

LOS: total time a patient stayed in the ED and/or, 

if admitted to wards or the ICU, the total time 

the patient stayed in the hospital. 

High-acuity patients: patients triaged as red or 

orange under the ED triage system. 

Low-acuity patients: patients triaged as yellow or 

green under the ED triage system. 

Conscious patients: those with a Glasgow Coma 

Scale (GCS) of 15 at initial clinical assessment. 
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Impaired level of consciousness (LOC): patients 

with a GCS ≤14 at initial clinical assessment. 

Data collection tools and procedures 

A data collection tool (questionnaire and check-

list) was developed after reviewing multiple 

studies and a standardized emergency care as-

sessment tool (19–21). Key variables, definitions, 

and measurement items were adapted from 

previously published literature and modified to 

fit the study context (see supplementary Annex 

2: Data collection tool). 

Data quality management 

Data were collected by trained nurses, and the 

investigator closely supervised the data collec-

tion process. Collected data were checked for 

completeness before entry. Records were ex-

cluded if the primary outcome or a key predictor 

variable was missing; records with more than 

20% missing data for other variables were dis-

carded. 

Data processing and analysis 

Data were collected using Google Forms and ex-

ported to SPSS version 26 for analysis. Descrip-

tive statistics were used to determine the preva-

lence, clinical characteristics, and outcomes of 

PWOA. Death and LOS were also compared with 

the general ED population during the same peri-

od. 

Regression analyses were performed for key 

outcomes. Variables with a univariate p<0.2, 

based on clinical relevance, were entered into 

the multivariable model. Collinearity was as-

sessed using tolerance and variance inflation 

factor (VIF) values. Model fit was assessed using 

the Hosmer–Lemeshow goodness-of-fit test 

(p>0.05 considered a good fit). Associations are 

expressed as odds ratios (OR). Some independ-

ent variables were regrouped, recoded, and di-

chotomized for sample adequacy and ease of 

analysis, with cutoff points selected based on 

clinical relevance, prior literature, or data distri-

bution (11,12,22). Hospital-level effects were 

assessed separately for TASH and ZMH using 

sensitivity analysis. Variables with more than 

10% missing or unknown values were excluded. 

Results are presented in tables, charts, and 

graphs. 

Ethical statement 

Data collection commenced after obtaining ap-

proval from the Department of Emergency and 

Critical Care Medicine (Ref. No. 487/17) and the 

Addis Ababa Health Bureau Research Institution-

al Review Board (IRB) (Ref. No. A.A/Gov/21959). 

An official letter was submitted to each partici-

pating institution prior to data collection. Given 

the emergency nature of the presentation, in-

formed consent procedures followed the ap-

proved IRB protocol; full ethical declarations are 

available in the supplementary information. 

3. Results 

Socio-demographic characteristics of partici-

pants 

A total of 173 eligible patients participated in the 

study, with an 86% response rate. Of these, 137 

(79.2%) were male. The median age was 35 

years (IQR: 14–56). Forty-seven (27.2%) partici-

pants were unemployed, and 102 (59%) were 

single. A total of 97 (56%) participants had a 

monthly income below 1,500 birr or an unknown 

income (Table 1). 
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Table 1. Sociodemographic characteristics of patients without an attendant (PWOA) in the selected health insti-

tutions of Addis Ababa, Ethiopia (N=173) 

Variable Category Frequency (N=173) Percentage 

Hospital TASH 90 52.0% 

ZMH 83 48.0% 

Gender 

 

Female 36 20.8% 

Male 137 79.2% 

Age (years) 

 

13–17 13 7.5% 

18–39 90 52.0% 

40–59 51 29.5% 

60–79 19 11.0% 

Place of living 

 

Addis Ababa 152 87.9% 

Out of Addis Ababa 19 11.0% 

Unknown 2 1.2% 

 Married 43 24.9% 

Marital status 

 

Divorced 3 1.7% 

Single 102 59.0% 

Unknown 17 9.8% 

Widowed 8 4.6% 

Educational status 

 

Basic literacy (read/write) 29 16.8% 

Illiterate 38 17.9% 

Primary education 66 38.1% 

Secondary education 16 26.6% 

Higher education 1 0.57% 

Unknown 23 13.3% 

Monthly earnings (birr) 

 

≤1500 30 17.3% 

1501–3000 41 23.7% 

3001–9000 35 20.2% 
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Unknown 67 38.7% 

 

Baseline clinical characteristics of patients 

A total of 146 (84.3%) patients were referred 

from a nearby health center, and 147 (84.9%) 

arrived by ambulance. Treatment had been giv-

en at the referring institution for 144 (83.2%) 

patients. On arrival, 63 (36.4%) patients were 

triaged as red and 52 (30.1%) as orange (Table 

2). 

Table 2. Distribution of PWOA by baseline clinical information, Addis Ababa, Ethiopia, 2025 (N=173) 

Variable Category Frequency (N=173) Percentage 

Chief complaint 

 

CNS 35 20.8% 

Fever and headache 68 38.8% 

GI 17 9.8% 

Skin/MSS 6 3.5% 

Non-specific 7 4.1% 

Respiratory 24 13.9% 

Sexual assault 2 1.2% 

Trauma 12 6.9% 

Mode of arrival 

 

Ambulance 147 84.9% 

On foot/people's shoulder 21 12.1% 

Private car/taxi 3 1.76% 

Unknown 2 1.2% 

Source of referral 

 

Public health center 146 84.3% 

Other public hospitals 7 7.14% 

Private health facility 1 0.6% 

Self/other 19 10.98% 

Patient brought by 

 

Family member 19 11% 

Friends/neighbor 25 14.5% 

Health professional 72 41.6% 

Passerby 6 3.5% 
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Police 26 15.0% 

Self 25 14.5% 

Prevalence and nature of Emergency Depart-

ment admissions 

During the 3-month data collection period, 6,715 

patients visited the ED of both institutions; 173 

PWOA were identified and included in the study, 

giving a prevalence of 2.57%. Seventy-two 

(41.6%) patients were transported to the hospi-

tal by health professionals alone, while 26 (15%) 

were brought by police. The top three causes of 

ED admission were febrile illness (relapsing fe-

ver) and related complications, 99 (54.3%); 

trauma and related conditions, 33 (19%); and 

respiratory tract infection and related condi-

tions, 10 (5.8%) (Figure 1). 

 

Figure 1. Disease frequency of PWOA admitted in the selected health institution of Addis Ababa, 
Ethiopia 
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Table 3. Patient disease characteristics, emergency care, and outcomes for PWOA after admission, Addis Ababa, 

Ethiopia 

Variable Category Frequency Percentage 

Treatment at referring hospital Yes 130 75.14% 

No 43 24.86% 

Intervention post-referral Medical 132 76.3% 

Surgical 7 4.0% 

Both 34 19.7% 

Needs ventilatory support Yes 33 19% 

No 136 81% 

Needs vasopressor support Yes 56 32.36% 

No 117 67.64% 

Patient outcome 
 

Discharged from ED 71 41.0% 
Died at ED/ICU 34 19.6% 

Remained in ED 9 5.2% 

Admitted and discharged (ward/ICU) 40 23.1% 

Transferred elsewhere 12 6.9% 

Discharged AMA 7 4.0% 

Length of stay 
 

<24 hours 10 5.8% 

≥24 hours 163 94.2% 

Patient outcome 

Among all PWOA seen over the 3 months, 34 

(19.6%) died, including 26 (15%) who died in the 

ED. Seventy-one (41%) were discharged from the 

ED; 32 (18.5%) and 18 (9.2%) were admitted to 

the ward and ICU, respectively, and 8 (4.6%) 

were admitted to and died in the ICU (Table 3). 

Regarding LOS, only 10 (5.8%) patients stayed 

less than 24 hours, while 23 (13.3%) stayed 

longer than one month. LOS was right-skewed 

and is presented as median (IQR): 11.2 days 

(IQR: 5.6–19.7) (Figure 2). 

 

Figure 2: Showing LOS of PWOA in the selected health institution of Addis Ababa Addis Ababa, Ethiopia.

Factors affecting outcomes of patients without 

attendants 

Table 4 shows the association between predictor 

variables and mortality. All predictors had ac-

ceptable tolerance (0.4–0.9) and VIF (1.2–2.5) 
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values, indicating no multicollinearity. The lo-

gistic regression model showed good fit (Hos-

mer–Lemeshow χ2 = 5.8, df = 8, p = 0.66) and 

explained 54.4% of the outcome variance. Varia-

bles with p<0.2 in binary regression were en-

tered into the multivariate model. 

 

Table 4. Association of socio-demographic and clinical characteristics with patient outcome (death) among 

PWOA, Addis Ababa, Ethiopia 

Variable Category Alive N(%) Death N(%) COR (95% CI) AOR (95% CI) 

Age 

 

<35 76 (54.7%) 10 (29.4%) 1 1 

≥35 63 (45.3%) 24 (70.6%) 2.90 (1.29–6.50) 1.44 (0.54–3.85) 

Gender 

 

Female 34 (24.5%) 1 (2.9%) 1 1 

Male 105 (75.5%) 33 (97.1%) 10.69 (1.4–

81.09) 

10.2 (1.1–100) 

Living condition 

 

With someone else 113 (81.3%) 25 (73.5%) 1 1 

Alone 26 (18.7%) 9 (26.5%) 0.86 (0.75–0.99) 3.28 (0.96–11.9) 

Triage category 

 

Low acuity 57 (41%) 1 (2.9%) 1 1 

High acuity 82 (59%) 33 (97.1%) 25.0 (3.0–167) 6.25 (1.7–14.3) 

Chronic medical illness 

 

Yes 41 (29.5%) 14 (41.2%) 1 1 

No 73 (70.5%) 20 (58.5%) 1.52 (1.02–2.26) 1.74 (0.99–3.04) 

Arrival LOC Conscious 42 (30.2%) 17 (50%) 1 1 

Impaired LOC 97 (69.8%) 17 (50%) 0.43 (0.20–0.93) 0.94 (0.36–2.50) 

Time to start of treatment 

 

Immediate (<10 

min) 

27 (19.4%) 15 (44.1%) 1 1 

Late (≥10 min) 112 (80.6%) 19 (55.9%) 0.305 (0.14–

0.68) 

0.56 (0.18–1.70) 

Received ventilator support Yes  9(6.5%) 24(70.6%) 0.001 34.67(12.75-

94.26) 

No 130(93.5%) 10(29.4%) 1 1 

Vasopressor support  Yes 27(19.4%) 29(85.3%) 0.001 24.06(8.52-67.93) 

No 112(80.6%) 5(14.7%) 1 1 

Of the total deaths, 33 (97.1%) were male, and 1 

(2.9%) was female; males had 10.2 times higher 

odds of death compared with females (AOR: 

10.2, 95% CI: 1.1–100, p<0.02). Similarly, 33 

(97.1%) deaths occurred in the high-acuity 

group, who were 6.25 times more likely to die 
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than the low-acuity group (AOR: 6.25, 95% CI: 

1.7–14.3, p<0.014).  

Even though they are mediator variables, the 

two variables; patients who were given invasive 

ventilatory support (AOR: 0.036, 95% CI: 0.006- 

0.219, P<0.001) and vasopressor support (AOR: 

0.05, 95% CI: 0.10- 0.266, P<0.001), were signifi-

cantly associated with patient outcomes. 

Patients without chronic illness had higher odds 

of death (AOR: 1.74, 95% CI: 0.99–3.04, 

p<0.053), approaching statistical significance. 

Living alone was similarly associated with an in-

creased likelihood of death (AOR: 3.28, 95% CI: 

0.96–11.9, p<0.057), also approaching signifi-

cance. 

Sensitivity analysis 

Site-specific sensitivity analysis did not reveal 

major hospital-level variation overall. In TASH, 

high acuity triage category, not significant in the 

pooled model, became near significant predictor 

of mortality (AOR: 1.32, 95% CI: 0.02–01.02, 

p<0.054). No significant associations were ob-

served at ZMH. Other pooled predictors were 

not significant in the separate hospital-level 

analyses (see supplementary material) Table 5). 

Table 5. Sensitivity analysis of socio-demographic and clinical predictors of mortality among 

PWOA patients, Addis Ababa, Ethiopia 

Sensitivity 
Analysis 

variables Category Out come Crude Odds Ratio Adjusted Odds Ratio 

Alive Death 

Sig. COR  
(95% CI) 

Sig. AOR  
(95% CI) 

TASH  
Patients Patient tri-

age  

Low acuity 
32(45.1%) 1(5.3%) 1 1 

1 1 

High acuity  39(54.9%) 18(94.7%) 0.01 0.07(0.09-
0.54) 

0.054 1.32(0.02-

1.02) 

Chronic 
medical 
illness 

Yes  30(42.3%) 10(52.6%) 1 1 1 1 

No  
41(57.7%) 9(47.4%) 0.07 

1.69(0.96-
2.97) 

0.45 
1.36(0.60-

3.07) 

Intervention 
given 

Medical  51(71.8%) 17(89.5%) 1 1  1 

Medical 
and surgical  15(21,1%) 2(10.5%) 0.20 

2.5(0.52-
12.06) 

0.23 
3.16(0.49-

20.38) 

LOC on arri-
val 

Conscious  20(28.2%) 11(57.9%) 1 1 1 1 

Impaired 
LOC 51(71.8%) 8(42.1%) 0.01 

0.29(0.1-
0.83) 

0.07 
0.13(0.02-

1.20) 

Arrival-to-
treatment 
time 

Late  
(>=10 
minutes)  

60(84.5%) 11(57.9%) 1 1 1 
1 

Immediate 
(<10 
minutes) 

11(15.5%) 8(42.1%) 0.01 
0.25(0.08-
0.77) 

0.34 
0.44(0.08-

2.38) 

 Gender  Female 15(22.1%) 1(6.7%) 1 1 1 1 
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ZMH 
Patients 

Male  
53(77.9%) 14(93.3%) 0.20 

3.96(0.48-
32.62) 

0.22 
3.88(0.45-

33.54) 

Chronic 
medical 
condition   

Yes 11(16.2%) 4(26.7%) 1 1 1 1 

No  
57(83.8%) 11(73,3%) 0.02 

0.12(0.03-
0.46) 

0.23 
1.53(0.77-

3.02) 

Arrival-to-
treatment 
interval 

 
Immediate 
(<10 
minutes) 

16(23.5%) 7(46.7%) 1 1 1 

1 

Late  
(>=10 
minutes)  52(76.5%) 8(53.3%) 0.08 

0.35(0.11-
1.12) 

0.18 

 

0.38(0.09-

1.55) 

 

4. Discussion 

Over the 3-month study period, we identified 

173 PWOA cases, accounting for 2.57% of 6,715 

ED visits. This figure is similar to rates reported 

in pediatric and youth populations (2–3%) (10), 

but higher than findings from Nepal, Turkey, 

and the USA. (5,18,23) This variation likely reflects 

differences in population characteristics, socio-

economic conditions, disease burden, and ac-

cess to social support systems. It may also high-

light how local health system structure, institu-

tional policies, and emergency response sys-

tems can influence who is classified as PWOA. 

(24) In addition, comparisons across studies are 

challenging because the definition of PWOA is 

not uniform and may encompass different 

groups, including unidentified and unconscious 

patients, unrepresented adults, socially isolated 

individuals, patients isolated from family during 

the COVID-19 era, and similar terms. (5,6,11,16) 

Most PWOA in our study presented with febrile 

illness, mainly relapsing fever (54.3%), followed 

by trauma-related conditions (19.1%). This pat-

tern differs from reports in India, Brazil, Japan, 

and Canada, where trauma, substance use, psy-

chiatric conditions, and chronic disease compli-

cations are more common. (4,13,18) This differ-

ence may reflect local epidemiology and the 

seasonal, recurrent nature of relapsing fever in 

our setting compared with other regions. 

Regarding outcomes, the main measures as-

sessed were mortality and LOS. Overall mortali-

ty among PWOA was 19.6%, accounting for 

11.7% of all ED deaths during the study period. 

This rate is higher than reported in some stud-

ies, (18,23,25) but similar to others. (4,5) The varia-

tion may relate to differences in social vulnera-

bility, prehospital care, disease severity at 

presentation, and study design. 
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Compared with unpublished monthly audit da-

ta, the overall ED mortality rate within 24 hours 

at the respective institutions was approximately 

0.6%, while the overall ED mortality rate during 

the data collection period was 3.85%. This un-

published finding is comparable to some stud-

ies; (23,26) however, our study found significantly 

higher mortality among PWOA, consistent with 

other reports. (27,28) 

As shown in the results, death was significantly 

associated with male gender, high-acuity triage 

category, patients with ventilatory and vaso-

pressor support which is consistent with several 

other studies. (27,29–31) In contrast, our findings 

differ from studies where older age, rural resi-

dence, non-communicable disease status, and 

language barriers among foreign patients were 

strongly associated with mortality. (32,33) 

Although living alone was not statistically signif-

icant, the effect size was large, suggesting a 

clinically meaningful increase in risk. Similarly, 

chronic 

medical illness showed a borderline association 

with outcome, with the result falling slightly 

above the conventional significance threshold 

(p=0.053). The direction and magnitude of this 

effect are consistent with existing literature 

showing worse outcomes among patients with 

chronic illness. (6,28, 34–36) 

Although the pooled model identified four sig-

nificant predictors of mortality, hospital-level 

sensitivity analysis revealed heterogeneity 

across sites; neither hospital individually repro-

duced a significant association with the out-

come variable, though TASH patients showed a 

near-significant association with LOC. This varia-

tion may reflect smaller hospital-level sample 

sizes reducing statistical power, differences in 

patient case mix, severity, and referral patterns, 

variability in clinical practice, and differences in 

resource availability. 

The other key outcome examined was LOS, de-

fined as total ED boarding and inpatient stay, 

which was markedly prolonged among PWOA 

relative to ED standards. Nearly 94.2% of pa-

tients stayed longer than 24 hours, and 28.5% 

remained hospitalized for more than two 

weeks. The median LOS was 11.2 days (IQR: 

5.6–19.7), substantially higher than standard ED 

expectations. While this contrasts with some 

studies, (25,37) it is consistent with reports from 

Ethiopia and South Africa. (38,39) Prolonged stays 

in our setting may relate to bed shortages, lim-

ited isolation capacity, severe illness requiring 

ICU care, and social challenges that delay dis-

charge or transfer to supportive facilities. 

Strengths and limitations 

This study may be one of the few in our setting 

to evaluate the prevalence, clinical profile, and 
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outcomes of this patient group and provides a 

baseline for future research. The participating 

institutions are major referral centers for this 

population, so the findings may reflect one es-

timate of burden, although broader multicenter 

studies are still needed. 

This study has several limitations, including a 

relatively small sample size and lower-than-

expected mortality, which reduced statistical 

power and precision and widened confidence 

intervals. Data collection was constrained by 

time and resources, limiting the number of sites 

included. The absence of a matched comparison 

group may introduce confounding from un-

measured factors, such as staff workload and 

institutional care processes, which may have 

influenced patient outcomes. 

5. Conclusion and recommendations 

This study reported the prevalence of patients 

without attendants in emergency departments 

at major specialized hospitals in Addis Ababa. 

Mortality in this group is significant compared 

with the overall ED population, and length of 

stay is markedly prolonged. Mortality was sig-

nificantly associated with male sex and high-

acuity triage category, in patients with ventila-

tory support and patients with vasopressor 

support. 

These findings support targeted protocols, 

stronger social work and patient identification 

support, and improved resource planning for 

unaccompanied patients in emergency care set-

tings. 
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ABSTRACT 

Background: Louse-borne relapsing fever (LBRF), caused by Borrelia recurrentis, is a 

re-emerging vector-borne infectious disease that remains endemic in the highlands 

of Ethiopia, particularly among populations living in crowded, unhygienic conditions. 

Although it is among the leading causes of hospital admission in Ethiopia, data on its 

clinical profile and outcome in Addis Ababa are lacking. 

Objective: To assess the clinical profile, associated factors, and outcome of patients 

with LBRF at Zewditu Memorial Hospital (ZMH) and Tikur Anbessa Specialized Hospi-

tal (TASH), Addis Ababa, Ethiopia. 

Methods: An institution-based, multicenter, retrospective cross-sectional study was 

conducted among 172 patients treated for LBRF at ZMH and TASH between July 

2022 and July 2023. Data were extracted from medical records using a structured 

checklist and analyzed using SPSS version 26. Descriptive statistics summarized so-

cio-demographic and clinical characteristics; univariate and multivariable binary lo-

gistic regression identified factors associated with in-hospital mortality, with adjust-

ed odds ratios (AOR), 95% confidence intervals (CI), and p-values used to test signifi-

cance. 

Results: Males predominated (82.6%), and nearly half of patients (49.4%) were aged 

14-20 years; most (70.3%) were living on the street. Fever (84.3%) and headache 

(25.6%) were the most common presenting symptoms. Hematologic complications 

(85.5%), hypotension (53.5%), and sepsis (17.4%) were the most frequent complica-

tions. The in-hospital mortality rate was 4.1%. In multivariable analysis, hematologic 

complications (AOR=0.11, 95% CI 0.018-0.739, p=0.023) and sepsis (AOR=0.14, 95% 

CI 0.02-0.993, p=0.0049) were significantly associated with mortality. 

Conclusion: LBRF predominantly affects young, socially marginalized men in Addis 

Ababa. Hematologic complications and sepsis were independently associated fac-

torsof mortality, and the overall case fatality rate was comparable with reports from 

other Ethiopian settings. Early identification and management of these complica-

tions, together with targeted public health measures for high-risk populations, may 

help reduce mortality from LBRF. 
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1. Introduction 

Relapsing fever is an acute, recurrent febrile ill-

ness caused by Borrelia species, transmitted to 

humans by body lice in louse-borne relapsing 

fever (LBRF) or by soft ticks in tick-borne relaps-

ing fever.[1] Borrelia recurrentis is the sole causa-

tive agent of LBRF, for which humans are the 

only known reservoir.[2] The disease is character-

ized by abrupt onset of fever, headache, myal-

gia, and chills, with febrile episodes recurring up 

to four times if untreated.[3] If untreated, LBRF 

can progress to meningitis, renal failure, pulmo-

nary complications, hepatic failure, and myocar-

ditis.[3,4] 

Historically, LBRF caused major epidemics asso-

ciated with war and population displacement, 

with an estimated 15 million cases and more 

than 5 million deaths recorded across Africa, 

Eastern Europe, and Russia.[2] The disease is now 

largely confined to North-Eastern Africa, particu-

larly the Ethiopian highlands, where it dispropor-

tionately affects homeless and displaced popula-

tions living in crowded, unhygienic conditions, 

especially during the rainy season.[3] LBRF has 

historically ranked among the top ten causes of 

hospital admission in Ethiopia and remains an 

important cause of morbidity and mortality.[5,6] 

Reported case fatality rates for LBRF vary widely, 

ranging from approximately 40% among un-

treated patients to 2-5% among those receiving 

antibiotic therapy such as doxycycline, penicillin, 

or chloramphenicol.[3] The Jarisch-Herxheimer 

reaction (JHR), a potentially life-threatening re-

action that may occur before or after treatment 

initiation, has been reported with widely varying 

frequency (0-100%), largely reflecting incon-

sistent diagnostic criteria.[3] A meta-analysis of 

six randomized controlled trials comparing anti-

biotic regimens for LBRF found no significant 

difference in mortality between tetracycline and 

penicillin. However, tetracycline reduced relapse 

rates while penicillin was associated with fewer 

JHR episodes.[7] 

Previous Ethiopian studies from Bahir Dar, Gon-

dar, Hosanna, and Arsi have described the socio-

demographic profile, clinical presentation, and 

mortality of LBRF, identifying young age, male 

sex, low educational attainment, and crowded or 

street-based living conditions as characteristic 

features, with case fatality rates ranging from 2% 

to 13%.[5,9,10,8,6] Similar clinical patterns, including 

a high burden of hepatosplenomegaly and 

thrombocytopenia, have also been reported 

from Sudan.[11] 

Despite evidence from other regions of Ethiopia, 

no previous study has characterized the clinical 

profile, associated factors, and outcome of LBRF 

among patients managed in Addis Ababa, where 

numerous cases continue to be seen at referral 

hospitals such as Zewditu Memorial Hospital 

(ZMH) and Tikur Anbessa Specialized Hospital 

(TASH). As a neglected disease that receives lim-

ited attention from public health authorities and 

funding bodies, LBRF remains poorly character-

ized in the capital despite ongoing internal mi-

gration and urban crowding that sustain trans-

mission. This study therefore aimed to assess the 

clinical profile, socio-demographic characteris-

tics, and outcomes of patients with LBRF man-

aged at ZMH and TASH, Addis Ababa, Ethiopia, 

between July 2022 and July 2023, and to identify 

factors independently associated with in-

hospital mortality. 

2. Methods and material 

Study design and setting 

This institution-based, multicenter, retrospective 

cross-sectional study was conducted at Zewditu 

Memorial Hospital (ZMH) and Tikur Anbessa 

Specialized Hospital (TASH), two public hospitals 

in Addis Ababa, Ethiopia. TASH, established in 
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1972, is one of the country's largest tertiary 

teaching hospitals and serves as the main na-

tional referral center. ZMH, established in 1910, 

is one of the oldest public hospitals in Addis Ab-

aba and provides emergency, inpatient, outpa-

tient, surgical, diagnostic, and maternal and child 

health services. Data were collected retrospec-

tively from medical records covering July 2022 to 

July 2023; data abstraction took place between 

August and November 2023. 

Study population and sampling 

The source population comprised all patients 

presenting with acute febrile illness to the emer-

gency departments of ZMH and TASH during the 

study period, while the study population con-

sisted of all patients diagnosed with LBRF at ei-

ther hospital during the same period.A consecu-

tive census of all eligible patients during the 

study period was performed. Patients aged 14 

years or older with a presumed or confirmed 

diagnosis of complicated LBRF at admission, or in 

whom LBRF was diagnosed after admission, 

were included. Patients whose initial presumed 

diagnosis of relapsing fever was later revised 

after a negative blood film were excluded. The 

minimum required sample size, calculated using 

a single population proportion formula based on 

a previously reported LBRF prevalence of 

2.5%,[8] a 95% confidence level, and a 1% mar-

gin of error, with adjustment for the finite 

source population and a 10% non-response al-

lowance, was 182; a total of 172 eligible patients 

were identified and included over the study pe-

riod. 

Data collection 

Data were abstracted from patients' medical 

records using a structured, pre-tested checklist 

covering socio-demographic characteristics, clin-

ical presentation, complications, treatment, and 

outcome. The checklist was pre-tested on 5% of 

the sample size outside the study sites and re-

fined accordingly. Data collectors with a health 

professional background were trained on the 

data collection procedure and the importance of 

confidentiality, and completed checklists were 

reviewed daily for completeness and consistency 

by the data collectors and the principal investi-

gator. 

Study variables 

The outcome variable was in-hospital mortality. 

Independent variables included age, sex, socio-

economic and educational status, hygiene sta-

tus, living condition, presenting symptoms, 

length of hospital stay, type and severity of 

complications, antibiotic regimen, vasopressor 

use, and presence of Jarisch-Herxheimer reac-

tion. Complicated LBRF was defined as a diagno-

sis of relapsing fever accompanied by at least 

one complication, including hypotension, jaun-

dice (acute liver failure), bleeding diathesis, 

acute respiratory distress syndrome (ARDS), re-

nal failure, or encephalopathy. In-hospital mor-

tality was defined as death occurring at any time 

during the hospital admission for LBRF. 

Statistical analysis 

Data were entered into Microsoft Excel and ana-

lyzed using SPSS version 26. Descriptive statistics 

(frequencies and percentages) were used to 

summarize socio-demographic and clinical char-

acteristics. Associations between independent 

variables and in-hospital mortality were first ex-

amined using univariate binary logistic regres-

sion; variables with a p-value <0.25 were en-

tered into a multivariable binary logistic regres-

sion model. Adjusted odds ratios (AOR) with 95% 

confidence intervals (CI) were used to assess the 

strength and significance of associations, and the 

Hosmer-Lemeshow test was used to assess 

model fit. A p-value <0.05 was considered statis-

tically significant. 
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Ethical considerations 

Ethical clearance was obtained through the Ad-

dis Ababa University Department of Emergency 

and Critical Care Medicine, and permission was 

granted by the medical directors and emergency 

department heads of both study hospitals prior 

to data collection. Patient confidentiality was 

maintained throughout by excluding all personal 

identifiers from the data collection checklist and 

restricting data access to the research team. 

3. Results 

Socio-demographic characteristics 

A total of 172 patients diagnosed with LBRF were 

included in the study. Males predominated, ac-

counting for 142 (82.6%) of participants, giving a 

male-to-female ratio of 4.7:1. Nearly half of the 

patients, 85 (49.4%), were aged between 14 and 

20 years. More than half, 97 (56.4%), had no 

formal education, and the majority, 121 (70.3%), 

reported living on the street; 19 (11%) lived in 

crowded homes, and 27 (15.7%) were incarcer-

ated (Table 1). 

Table 1. Socio-demographic characteristics of patients with louse-borne relapsing fever, July 2022-July 2023, 

Addis Ababa, Ethiopia (n=172). 

Sex n(%) 

Male 142(82.6) 

Female 30(17.4) 

Age group  

14-20 years 85(49.4) 

21-30 years 60(34.9) 

31-40 years 20(11.6) 

>41 years 7(4.1) 

Educational status  

No formal education 97(56.4) 

1st-8th grade 18(10.5) 

Not documented 57(33.1) 

Living condition  

Living on the street 121(70.3) 

Crowded shared housing 19(11.0) 

Prison 27(15.7) 

Not documented 5(2.9) 

Clinical characteristics 
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Fever was the most common presenting com-

plaint, documented in 145 (84.3%) patients, fol-

lowed by headache in 44 (25.6%) and bleeding in 

7 (4.1%); jaundice was the least frequent pre-

senting symptom. Hematologic complications, 

mainly thrombocytopenia, were the most com-

mon, affecting 147 (85.5%) patients, followed by 

hypotension in 92 (53.5%) and sepsis in 30 

(17.4%); myocarditis was the least common 

complication, occurring in 1 (0.6%) patient. Most 

patients (112; 65.1%) received procaine penicil-

lin, 47 (27.3%) received ceftriaxone, and the re-

mainder received doxycycline. Jarisch-

Herxheimer reaction was documented in 17 

(9.9%) patients, and 7 (4.1%) patients required 

intensive care unit admission. The overall in-

hospital case fatality rate was 4.1% (7/172) (Ta-

ble 2). 

Table 2. Clinical characteristics of patients with louse-borne relapsing fever, July 2022-July 2023, Addis Ababa, 

Ethiopia (n=172). 

Symptoms at presentation N (%) 

Fever 145(84.3) 

Headache 44(25.6) 

Bleeding 7(4.1) 

Altered mental status 4(2.3) 

Jaundice 2(1.2) 

Complications  

Hematologic (thrombocytopenia) 147(85.5) 

Hypotension 92(53.5) 

Sepsis 30(17.4) 

Renal failure 14(8.1) 

ARDS 9(5.2) 

Acute liver failure 5(2.9) 

Myocarditis 1(0.6) 

Treatment received  

Procaine penicillin 112(65.1) 

Ceftriaxone 47(27.3) 

Doxycycline 13(7.6) 

Jarisch-Herxheimer reaction  

Yes 17(9.9) 
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No 155(90.1) 

ICU admission  

Yes 7(4.1) 

No 165(95.9) 

Length of hospital stay  

< 7 days 153(89.0) 

>= 7 days 19(11.0) 

In-hospital outcome  

Alive 165(95.9) 

Dead 7(4.1) 

Factors associated with outcome 

On univariate analysis, age group, ARDS, liver 

failure, central nervous system (CNS) complica-

tions, and sepsis were significantly associated 

with in-hospital mortality (p<0.25) (Table 3).  

Table 3. Univariate analysis of factors associated with in-hospital mortality among patients with louse-borne 

relapsing fever, Addis Ababa, Ethiopia (n=172). 

Variables  Categories    Outcome /Mortality P value  

Dead  Alive 

Age 
 

14- 20yrs 0 85  
 
0.004 

21-30yrs 4 56 

31-40yrs 1 19 

>41yrs 2 5 

 
Gender  

Male 7 135                       0.998 

Female 0 30 

 
Living condition  

Living in street 5 116  
 
                    0.851 

Living in small 
homes with a lot of 
people 

0 19 

Prison  2 25 

 
 
 
 
Complication 

ARDS 3 6 <0.001 

Hypotension 7 85 <0.997 

Hematology 2 145 <0.05 

Change in menta-
tion  

4 0 0.999 

Sepsis 5 25 0.171 

Liver failure 1 4 0.112 

Vasopressor use 7 11 0.995 

Cardiac complica-
tion 

0 1 1 

Renal failure 0 14 0.998 
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 CNS  1 1 0.025 

Presence of JHR JHR 0 17 0.999 

Treatment  Procaine penicillin 1 111  
0.525 Ceftriaxone 6 41 

Doxycycline 0 13 

*P-value from univariate logistic regression; variables with p<0.25 entered into the multivariable model.

In the final multivariable binary logistic regres-

sion model, which fit the data well (Hosmer-

Lemeshow p=1.00), hematologic complications 

(AOR=0.11, 95% CI 0.018-0.739, p=0.023) and 

sepsis (AOR=0.14, 95% CI 0.02-0.993, p=0.0049) 

remained independently and significantly associ-

ated with mortality (Table 4). 

Table 4. Final multivariable logistic regression model for in-hospital mortality among patients with louse-borne 

relapsing fever (n=172). 

ARDS Present vs absent reference model, NS 0.084 

Hematologic complication Present vs absent 0.114 (0.018-0.739) 0.023* 

Sepsis Present vs absent 0.140 (0.020-0.993) 0.0049* 

Liver failure Present vs absent 2.400 (0.146-39.0) 0.539 

CNS complication Present vs absent 7.100 (0.327-156.7) 0.211 

*AOR: adjusted odds ratio; CI: confidence interval; NS: not significant; p<0.05 (Hosmer-Lemeshow p=1.00).

4. Discussion 

This study characterized, for the first time, the 

clinical profile and outcome of patients with 

LBRF managed in Addis Ababa, Ethiopia. Nearly 

half of the patients were adolescents and young 

adults aged 14-20 years, and males markedly 

predominated (male-to-female ratio 4.7:1), 

consistent with findings from Bahir Dar, Gondar, 

and Arsi, where LBRF disproportionately affect-

ed young men with low educational attainment 

living in crowded conditions, on the street, or in 

correctional facilities.[8,10,9] This pattern likely 

reflects rural-to-urban migration and displace-

ment of young men seeking daily labor in Addis 

Ababa, combined with limited health-seeking 

behavior and constrained access to preventive 

information among street-connected popula-

tions. In contrast to some previous reports, age 

and sex were not statistically associated with 

mortality in this study (p>0.05), suggesting that, 

once infected, disease severity may be driven 

more by clinical complications than by demo-

graphic factors. 

Fever and headache were the predominant pre-

senting symptoms, mirroring findings from Su-

dan, where fever and headache were similarly 

the leading symptoms.[11] Hematologic compli-

cations, particularly thrombocytopenia, were 

the most frequent complication in this cohort, 

consistent with reports from Sudan and Gon-

dar.[11,10] While hypotension and ARDS were also 

common, only hematologic complications and 

sepsis remained independently associated with 

mortality after adjustment for other covariates. 

This finding diverges from studies in Sudan, 

where severe liver failure, lobar pneumonia, 

and CNS complications were the leading causes 

of death.[11] This may reflect differences in dis-

ease severity at presentation, access to support-

ive care, or sample size between settings. 
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The prevalence of JHR in this study (9.9%) was 

lower than the 28.8% reported from Gondar,[10] 

which may relate to earlier referral from health 

centers or to differences in treatment regimens 

rather than a true difference in incidence, given 

the well-recognized difficulty of standardizing 

JHR diagnosis. 

The overall in-hospital case fatality rate of 4.1% 

was comparable to rates reported from Gondar 

(4.6%)[10] and earlier surveys from southern 

Ethiopia (2-4%),[12] but considerably lower than 

the 13% reported during an LBRF outbreak in 

Arsi.[9] This is reassuring and may reflect early 

treatment initiation and a relative absence of 

documented comorbidities among patients in 

this cohort. However, it should be interpreted 

cautiously given the retrospective nature of da-

ta collection 

Strengths and limitations 

This study has several limitations. Its retrospec-

tive design relied on medical chart review, 

which was occasionally limited by missing or 

illegible documentation, and other clinically rel-

evant variables, including detailed laboratory 

parameters and behavioral risk factors, were 

not consistently recorded and could not be ana-

lyzed. The relatively modest sample size may 

have limited the statistical power to detect as-

sociations with less common complications, and 

findings from these two hospitals may not be 

generalizable to other settings. Despite these 

limitations, to our knowledge, this is the first 

study to describe the clinical profile and predic-

tors of mortality among patients with LBRF in 

Addis Ababa, and its findings may help guide 

clinical vigilance and public health planning in 

this setting. 

5. Conclusion  

Louse-borne relapsing fever in Addis Ababa 

predominantly affects young, socially marginal-

ized men, particularly those experiencing home-

lessness, incarceration, or crowded living condi-

tions. Hematologic complications and sepsis 

were independently associated with higher in-

hospital mortality, while the overall case fatality 

rate was comparable to other Ethiopian set-

tings. Early recognition and management of 

these complications, alongside public health 

interventions addressing homelessness, over-

crowding, and population displacement, may 

help reduce the burden of LBRF-related mortali-

ty in this population. 
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Ethical Dilemmas among Healthcare Professionals in the Emergency 
Center of Tikur Anbessa Specialized Hospital, Addis Ababa, Ethiopia: 
A Mixed-Methods Study 

Tetemke Asfaw1*, Aklilu Azazh1, Tigist Zewde1

ABSTRACTBackground: Ethical dilemmas are intrinsic to emergency care, arising from tensions among 

respect for patient autonomy, resource allocation, confidentiality, and end-of-life 

decision-making. Data on the prevalence and nature of such dilemmas from emer-

gency departments in low- and middle-income countries, including Ethiopia, remain 

scarce. This study aimed to determine the prevalence, nature, and determinants of 

ethical dilemmas among healthcare professionals in the Emergency Center of Tikur 

Anbessa Specialized Hospital (TASH). 

Methods: An institution-based, cross-sectional, mixed-methods study was conduct-

ed in the Adult Emergency Center of TASH from 1 to 30 August 2025. Ninety Emer-

gency and Critical Care Medicine (ECCM) residents and emergency nurses, selected 

by stratified random sampling, completed a structured, pretested questionnaire; 12 

additional participants took part in two profession-specific focus group discussions. 

Quantitative data were summarized descriptively and analyzed by multivariable 

logistic regression; qualitative data were analyzed thematically and triangulated 

with the quantitative findings. Statistical significance was set at p<0.05. 

Results: Ethical dilemmas were common: 75.6% of participants reported resource-

allocation dilemmas, 70.0% confidentiality/communication dilemmas, and 62.2% 

end-of-life dilemmas, driven mainly by shortages of ventilators, intensive care beds, 

oxygen, and essential medicines, compounded by culturally influenced expectations 

around communication and consent. Longer clinical experience was independently 

associated with lower odds of autonomy-related dilemmas (AOR 0.10; 95% CI 0.01-

0.52; p=0.011), whereas higher job satisfaction was associated with higher odds of 

resource-allocation dilemmas (AOR 5.4; 95% CI 1.2-23; p=0.02). Sex, professional 

role, and prior ethics training were not significantly associated with dilemma occur-

rence. Qualitative accounts converged on themes of moral distress, emotional ex-

haustion, and decisional paralysis in the absence of institutional guidance. 

Conclusions: Ethical dilemmas are frequent among healthcare professionals in this 

emergency center and appear predominantly structural. Strengthening resource 

availability, codifying institutional guidelines (including do-not-resuscitate policy), 

and embedding practical, case-based ethics training may reduce moral distress and 

support more consistent ethical decision-making. 
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1. Introduction 

Emergency departments are high-acuity, time-

compressed environments in which clinicians 

must frequently make consequential decisions 

under clinical uncertainty and incomplete infor-

mation. This operational reality generates a 

steady stream of ethical tension, as staff attempt 

to reconcile respect for patient autonomy with 

the competing imperatives of beneficence, non-

maleficence, and distributive justice. [1,2] The di-

lemmas that arise are rarely abstract: they con-

cern whether to disclose a poor prognosis, how 

to preserve confidentiality when family mem-

bers are present and emotionally invested, and 

how scarce life-sustaining resources should be 

allocated among patients with comparable 

need.[3,4]Ethical practice in this setting therefore 

depends not only on clinical competence but on 

moral judgment, empathic communication, and 

the capacity to support patients and families 

through emotionally difficult decisions. [5] 

These challenges are magnified in resource-

constrained health systems, where shortages of 

beds, ventilators, monitoring equipment, and 

essential medicines force clinicians into de facto 

rationing decisions that would rarely arise in bet-

ter-resourced settings. [6,7] Repeated exposure to 

such situations, particularly when clinicians rec-

ognize the ethically preferable course of action 

but are structurally prevented from pursuing it, 

is a recognized precursor of moral distress.[8,9] 

Left unaddressed, moral distress is associated 

with emotional exhaustion, burnout, reduced 

empathic capacity, and attrition from clinical 

practice, compounding strain on already fragile 

health systems.[10] High-income health systems 

have partly mitigated these harms through insti-

tutional ethics committees, published guidelines, 

and clinical ethics consultation services; such 

infrastructure remains largely unavailable in 

many low- and middle-income countries (LMICs), 

leaving frontline staff to navigate ethically com-

plex situations without structured support. [11] 

Evidence from Europe indicates that ethical diffi-

culties, particularly around end-of-life care and 

disagreement with patients or families, are a 

near-universal feature of clinical practice, even 

where institutional ethics support exists.[12] In 

sub-Saharan Africa, the absence of comparable 

infrastructure appears to intensify these difficul-

ties: studies from South Africa and Ghana de-

scribe nurses and junior doctors encountering 

ethical dilemmas and professional role ambiguity 

with little formal preparation or institutional re-

course. [6,7]At the same time, research conducted 

during the COVID-19 pandemic showed how 

acute resource scarcity can fundamentally alter 

the character of professional obligation, compel-

ling providers to make rationing decisions rarely 

required in well-resourced systems. [13] Prevailing 

sociocultural and religious norms, under which 

family members often expect a central role in 

decisions about patient care, add a further layer 

of complexity distinctive to many African clinical 

contexts.[8] 

Within Ethiopia specifically, the ethical dimen-

sions of emergency care remain poorly charac-

terized. Available reports suggest that resource 

shortages, overcrowding, and limited formal eth-

ics education converge to intensify the ethical 

burden on residents and nurses, who provide 

most frontline emergency care, often without 

clear institutional guidance on triage, resuscita-

tion, or end-of-life decisions. [10,11,14,15] Existing 

curricula have been criticized as overly theoreti-

cal and poorly aligned with the practical realities 

of high-acuity clinical environments, leaving 

many clinicians without confidence in their ca-
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pacity to navigate ethically complex encounters. 

This gap constrains the development of evi-

dence-informed institutional policy, targeted 

ethics curricula, and staff-support interventions. 

The Emergency Department of Tikur Anbessa 

Specialized Hospital (TASH), Ethiopia's largest 

public referral and teaching hospital, manages a 

high volume of critically ill patients under condi-

tions of intermittent resource scarcity, making it 

a relevant setting to examine this question. Ac-

cordingly, this study aimed to (i) determine the 

prevalence and principal categories of ethical 

dilemmas encountered by healthcare profes-

sionals in the TASH Emergency Center; (ii) identi-

fy sociodemographic, professional, and institu-

tional factors associated with the major dilemma 

categories (autonomy, resource allocation, con-

fidentiality, and end-of-life decision-making); 

and (iii) characterize, through the perspectives of 

residents and nurses themselves, the emotional 

and professional consequences of these dilem-

mas and how they are navigated in day-to-day 

practice. 

2. Method 

Study design, setting, and period 

An institution-based, cross-sectional study em-

ploying a convergent mixed-methods design was 

conducted, in which quantitative and qualitative 

data were collected and analyzed independently 

and integrated at the interpretive stage, allowing 

estimation of prevalence and correlates along-

side an in-depth account of lived experience. The 

study was carried out in the Adult Emergency 

Center of TASH, Addis Ababa, Ethiopia's largest 

public teaching and referral hospital. Established 

in 1950, with its Faculty of Medicine formally 

recognized in 1963 and postgraduate training 

initiated in 1979, TASH's Department of Emer-

gency and Critical Care Medicine (ECCM) was 

founded in 2010 in partnership with Addis Ababa 

University and international collaborators. The 

Emergency Center provides continuous, 24-hour 

tertiary emergency services staffed by ECCM 

consultants, ECCM residents, nurses, interns, 

and other detaching residents. Data were col-

lected between 1 and 30 August 2025. 

Study population and eligibility 

The source population comprised all ECCM resi-

dents and nurses working in the Adult Emergen-

cy Center. Eligible participants had worked ac-

tively in the unit for at least six months and were 

present during the data-collection period. ECCM 

consultants and senior staff, residents from oth-

er departments on rotation, medical interns and 

nursing students, and staff on leave were ex-

cluded. 

Sample size and sampling procedure 

The quantitative sample size was calculated us-

ing the single-population-proportion formula 

(Zα/2 = 1.96; assumed prevalence P = 0.5 in the 

absence of local estimates; margin of error d = 

0.05), yielding an initial estimate of 384. Because 

the total eligible source population was small (N 

= 100; 45 ECCM residents, 55 nurses), the finite-

population correction was applied, reducing the 

required sample to 80; a 10% allowance for non-

response yielded a final target of 88, and 90 par-

ticipants were ultimately recruited by stratified 

random sampling proportional to professional 

cadre. For the qualitative component, 12 partici-

pants (6 residents, 6 nurses) were purposively 

sampled to ensure diversity by sex and years of 

experience and allocated to two profession-

specific focus groups. 

Data collection 

Quantitative data were collected electronically 

via KOBO Toolbox using a structured, self-
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administered questionnaire adapted from previ-

ously used instruments assessing moral distress 

and ethical dilemmas in emergency care [16,17], 

modified for local context and organized into 

four sections: sociodemographic characteristics; 

frequency and type of ethical dilemma; institu-

tional and resource-related factors; and profes-

sional factors. The instrument was piloted with 

5% of the target sample to assess clarity and va-

lidity, and internal consistency was supported by 

a Cronbach's alpha of 0.75. 

Qualitative data were collected through two 

semi-structured focus group discussions (one 

with residents, one with nurses; six participants 

each, a size informed by anticipated thematic 

saturation), using a guide adapted from pub-

lished studies of healthcare workers' ethical ex-

periences. [4,17] Discussions, conducted in English 

and Amharic in a private setting, lasted 60-90 

minutes, were audio-recorded with participant 

consent, and were supplemented by field notes 

documenting non-verbal cues and group dynam-

ics. 

Data quality assurance 

Completeness and internal consistency of quan-

titative data were checked daily during collec-

tion. Qualitative rigor was addressed through 

methodological triangulation, peer debriefing, 

purposive sampling to support transferability, 

iterative re-analysis to support dependability, 

and maintenance of an audit trail with verbatim 

quotations to support confirmability. Data col-

lection continued until thematic saturation was 

reached. 

Data analysis 

Quantitative data were exported from KOBO 

Toolbox, cleaned in Microsoft Excel, and ana-

lyzed in SPSS version 27. Descriptive statistics 

characterized participants and estimated the 

prevalence of ethical dilemmas; dilemmas re-

ported as occurring daily or weekly were classi-

fied as "frequent." Variables associated with 

each dilemma domain at p<0.25 in bivariate 

analysis were entered into four separate multi-

variable logistic regression models correspond-

ing to resource allocation, confidentiali-

ty/communication, end-of-life decision-making, 

and autonomy. Multicollinearity was assessed 

using variance inflation factors (range 1.03-1.30) 

and tolerance statistics (range 0.85-0.93), indi-

cating no material collinearity; model fit was as-

sessed with the Hosmer-Lemeshow test (p = 

0.70-0.87 across models). Pseudo-R² values 

ranged from 0.078-0.086 for the resource-

allocation and end-of-life models to 0.34-0.36 

for the confidentiality/communication and au-

tonomy models. Associations are reported as 

adjusted odds ratios (AOR) with 95% confidence 

intervals; statistical significance was set at 

p<0.05. 

Qualitative data were analyzed using thematic 

content analysis combining inductive and deduc-

tive coding. Focus group recordings were tran-

scribed verbatim and translated into English; an 

initial coding framework derived from the study 

objectives was iteratively refined during analysis, 

and codes were grouped into themes reflecting 

recurrent patterns in participants' ethical experi-

ence. Reflexivity regarding the investigating 

team's own emergency medicine background 

was maintained throughout coding to mitigate 

interpretive bias. Quantitative and qualitative 

findings were triangulated at the interpretive 

stage, and results were reviewed by academic 

supervisors to enhance credibility. 

Ethical considerations 



 

Original article                                                                PAJEC 

 

 
55Tetemke Asfaw; PAJEC. Vol. 4; No. 2; September 2026 

The study protocol was approved by the De-

partment of Emergency Medicine Research Eth-

ics Review Committee. Written informed con-

sent was obtained from all quantitative survey 

participants; verbal consent, including separate 

consent for audio-recording, was obtained from 

focus group participants. Confidentiality was 

maintained through de-identification with partic-

ipant codes, and recordings and datasets were 

stored securely with access restricted to the re-

search team. Participants were informed of their 

right to withdraw at any time without conse-

quence. 

3. Result 

Participant characteristics 

Ninety healthcare professionals completed the 

quantitative survey (53.3% nurses, 46.7% ECCM 

residents), complemented by 12 focus group 

participants drawn in equal numbers from each 

cadre. Most survey respondents were male 

(63.3%) and aged 30-40 years (52.2%); most 

were single (70.0%). Among residents, the R3 

level was most represented (41.5%); among 

nurses, 67.8% had 2-5 years of emergency de-

partment experience (Table 1).

Table 1. Sociodemographic and professional characteristics of healthcare professionals in the TASH Emergency 

Center (N=90). 

Sex Male 57 63.3 

 Female 33 36.7 

Age (years) <30 40 44.4 

 30-40 47 52.2 

 >40 3 3.3 

Profession ECCM resident 42 46.7 

 Nurse 48 53.3 

Residency level (ECCM) R1 11 28.3 

 R2 15 30.2 

 R3 16 41.5 

Nurses' ED experience (years) 1-2 19 21.1 

 2-5 61 67.8 

 >5 10 11.1 

Marital status Single 63 70.0 

 Married 24 26.7 

 Divorced 2 2.2 
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 Widowed 1 1.1 

Prior ethics training Yes 24 26.7 

 No 66 73.3 

Satisfied with profession Yes 63 70.0 

 No 27 30.0 

Percentages for residency level and nurses' ED experience are calculated within each subgroup (residents, n=42; 

nurses, n=48). 

Prevalence and nature of ethical dilemmas 

Ethical dilemmas were reported by a majority of 

participants across all domains assessed. When 

“daily” and “weekly” responses were combined, 

resource-allocation dilemmas were most preva-

lent: 75.6% (n=68) of participants reported that 

inadequate resources had forced a difficult clini-

cal decision, most often reflecting shortages of 

ventilators, oxygen, monitoring equipment, and 

intensive care beds (Table 2). Confidentiality- 

and communication-related dilemmas were re-

ported by 70.0% (n=63) of participants, principal-

ly arising when family members were present 

during clinical discussions or requested infor-

mation on the patient's behalf; end-of-life di-

lemmas, particularly around resuscitation of pa-

tients perceived to be dying, were reported by 

62.2% (n=56).

Table 2. Frequency of specific ethical dilemmas reported by healthcare professionals in the TASH Emergency 

Center (N=90). 

Lack of resources forced a difficult decision 56.7 18.9 6.7 17.8 

Confidentiality compromised by others present 51.1 18.9 17.8 12.2 

Difficulty maintaining confidentiality due to family 

presence 

43.3 25.6 15.6 15.5 

Challenges disclosing information to the patient 44.4 28.9 7.8 18.9 

Several patients require the same equipment 44.4 27.8 15.6 12.1 

Challenges disclosing information to the family 41.1 24.4 13.3 21.1 

Patient unable to communicate their wishes 38.9 38.9 5.6 16.6 

Resuscitating a terminally ill patient 37.8 24.4 14.4 23.3 

Qualitative accounts illustrated the clinical tex-

ture behind these figures. Participants described 

the distress of allocating a single available venti-

lator among several patients with comparable 

need, and of managing critically ill patients in 

lower-acuity triage areas because monitored 

beds were unavailable. Communication dilem-

mas frequently centered on tension between 

disclosing information directly to patients and 

deferring, per family expectation, to relatives as 

the primary recipients of clinical information; 

one participant described weighing a husband's 



 

Original article                                                                PAJEC 

 

 
57Tetemke Asfaw; PAJEC. Vol. 4; No. 2; September 2026 

request for confidentiality against his wife's de-

teriorating health, illustrating how competing 

duties of confidentiality and beneficence can 

come into direct conflict in this setting. End-of-

life dilemmas commonly involved performing 

resuscitation regarded by the treating team as 

non-beneficial, in the absence of an institutional 

do-not-resuscitate (DNR) policy and amid con-

cern about family disagreement. 

Decision-making, personal cost, and institu-

tional context 

When facing an ethical dilemma, most partici-

pants (76.7%) reported consulting colleagues 

rather than deciding independently (13.3%) or 

referring formally to a department head (32.2%); 

18.9% reported feeling powerless to act. For de-

cisions concerning unconscious or terminally ill 

patients, joint decision-making with family was 

the most common approach (67.8% and 62.2%, 

respectively), reflecting the centrality of family 

involvement in this context. Notably, 76.7% of 

participants reported having personally paid for 

a patient's treatment from their own funds, 

most commonly to save a life (40.5%) or because 

they could not tolerate the patient's suffering 

(24.4%). This finding shows how frontline staff 

personally absorb structural resource gaps. 

Institutional support for ethical decision-making 

was inconsistent (Table 3). While triage proto-

cols were reported by most respondents 

(76.7%), awareness of DNR guidelines (22.2%) 

and of guidelines for disclosure of medical error 

(14.4%) was low, and the large majority (83.3%) 

reported inadequate physical resources (beds, 

equipment, medicines) to deliver recommended 

care. Several participants were unaware of the 

existence or accessibility of the hospital's ethics 

committee. 

Table 3. Availability of institutional guidelines and resources as reported by healthcare professionals at TASH 

Emergency Center (N=90). 

Triage protocols for patient priority 76.7 13.3 10.0 

Treatment guidelines for patient care 61.1 22.2 16.7 

First-come, first-served resource distribution 56.7 33.3 10.0 

ICU admission guidelines 55.6 24.4 18.9 

Pain management guidelines 54.4 28.9 16.7 

Operating room priority guidelines 35.6 28.9 35.8 

Sufficiently qualified health workers 41.1 53.3 5.6 

Routine disclosure of treatment costs 38.9 45.6 15.6 

DNR (do-not-resuscitate) guidelines 22.2 47.8 30.0 

Guidelines for disclosure of medical error 14.4 60.0 24.0 

Adequate resources 

(beds/equipment/medicines) 

13.3 83.3 3.3 
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Factors associated with ethical dilemmas 

In multivariable logistic regression, longer clinical 

experience (≥5 years) was independently associ-

ated with substantially lower odds of autonomy-

related dilemmas relative to less experienced 

staff (AOR 0.10; 95% CI 0.01-0.52; p=0.011) (Ta-

ble 4). Higher job satisfaction was independently 

associated with higher odds of resource-

allocation dilemmas (AOR 5.4; 95% CI 1.2-23; 

p=0.02). Sex, professional cadre, and prior ethics 

training were not significantly associated with 

either outcome after adjustment. Model fit was 

adequate across all four domain-specific models 

(Hosmer-Lemeshow p=0.70-0.87), and variance 

explained was higher for the autonomy and con-

fidentiality/communication models (pseudo-

R²=0.34-0.36) than for the resource-allocation 

and end-of-life models (pseudo-R²=0.078-0.086), 

consistent with the qualitative observation that 

structurally driven dilemmas were less closely 

tied to individual-level characteristics than were 

dilemmas with a stronger interpersonal or expe-

riential dimension. 

Table 4. Factors associated with autonomy-related (Panel A) and resource-allocation (Panel B) ethical dilemmas, 

multivariable logistic regression, TASH Emergency Center (N=90). 

Panel A. Autonomy/consent-related dilemma 

Profession Nurse 2.5 (0.4-14) 0.29 

Years of experience (<5 vs >5) >5 years 0.10 (0.01-0.52) 0.011* 

Prior ethics training Yes 0.6 (0.08-3.8) 0.57 

Sex Male 2.5 (0.5-12) 0.25 

Job satisfaction Yes 6.6 (0.8-55) 0.07 

Panel B. Resource-allocation dilemma 

Profession Nurse 1.6 (0.5-5.3) 0.40 

Years of experience (<5 vs >5) >5 years 0.7 (0.14-3.6) 0.69 

Prior ethics training Yes 2.3 (0.6-8.0) 0.20 

Sex Male 1.1 (0.3-3.3) 0.80 

Job satisfaction Yes 5.4 (1.2-23) 0.02* 

AOR: adjusted odds ratio; CI: confidence interval. *p<0.05. 

Emotional and professional impact 

Across both quantitative and qualitative data, 

participants described substantial emotional 

burden. Although only 18.9% endorsed “feeling 

powerless” as a general coping style, qualitative 

accounts described recurrent moral distress, 

emotional exhaustion, and what participants 

termed “moral residue” following ethically 

fraught encounters, particularly around futile 

resuscitation and rationing decisions. Several 

participants described a process of emotional 

desensitization over time, and others described 
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a defensive orientation toward self-protection 

from perceived legal risk, which some framed as 

being in tension with patient-centered practice. 

4. Discussion 

This mixed-methods study found that ethical 

dilemmas are frequent, multidimensional, and 

predominantly structural in origin among 

healthcare professionals working in the Emer-

gency Center of TASH. Consistent with evidence 

from other low- and middle-income emergency 

care settings, dilemmas most commonly 

stemmed from resource scarcity, followed by 

communication/confidentiality conflicts and 

end-of-life decision-making. [12,18] 

Resource-allocation dilemmas, reported by 

more than three-quarters of participants, mirror 

findings from Kenya and South Africa, where 

clinicians in similarly resource-constrained 

emergency and critical care settings routinely 

confront de facto rationing decisions. [19,20] The 

qualitative accounts in this study, describing the 

emotional toll of allocating a single ventilator 

among multiple patients, suggest that these are 

not abstract policy questions but recurrent, 

high-stakes clinical realities for frontline staff. 

Confidentiality and communication dilemmas, 

affecting 70% of participants, appear closely 

tied to the sociocultural context of Ethiopian 

emergency care, in which family involvement in 

clinical communication is both expected and, at 

times, in direct tension with a patient's individ-

ual right to confidentiality and autonomous de-

cision-making. This pattern is consistent with 

prior descriptions of family-centered decision-

making norms complicating individual patient 

autonomy in African clinical settings, [21] and 

suggests that ethics guidance developed in indi-

vidualist, high-income contexts may require 

substantial local adaptation rather than direct 

adoption. 

The prevalence of end-of-life dilemmas (62.2%) 

and the qualitative theme of performing resus-

citation regarded as non-beneficial echo find-

ings from other sub-Saharan African settings, 

where the absence of a formalized DNR policy 

leaves clinicians to negotiate emotionally and 

ethically difficult decisions on an ad hoc basis. 
[22] Only 22.2% of participants in this study re-

ported awareness of an institutional DNR guide-

line, suggesting that policy gaps, rather than 

clinician uncertainty about the underlying ethi-

cal principles, may be the more tractable target 

for intervention. 

The independent association between greater 

clinical experience and lower odds of autono-

my-related dilemmas is consistent with the 

broader literature on the maturation of ethical 

reasoning and communication skills through 

sustained clinical exposure. [23] Qualitatively, 

participants attributed this pattern to growing 

comfort with family communication and in-

creasing confidence navigating ethically ambig-

uous situations, rather than to any reduction in 

the underlying frequency of ethically complex 

encounters. 

The finding that higher job satisfaction was as-

sociated with greater odds of reporting re-

source-allocation dilemmas warrants cautious 

interpretation. Rather than implying that satis-

faction causes dilemmas, this pattern is more 

plausibly explained by the moral-distress 

framework, in which clinicians most invested in 

providing guideline-concordant care may be 

more attuned to, and more troubled by, the gap 

between recommended and actually deliverable 

care. [24] This interpretation is supported by the 

qualitative data, in which participants most 



 

Original article                                                                PAJEC 

 

 
60Tetemke Asfaw; PAJEC. Vol. 4; No. 2; September 2026 

committed to patient welfare described the 

greatest frustration when unable to deliver 

best-practice management. 

The absence of a significant association be-

tween sex, professional role, or prior ethics 

training and dilemma occurrence, together with 

qualitative reports describing existing ethics 

training as largely theoretical and poorly aligned 

with clinical reality, is consistent with prior ob-

servations from other LMIC settings that formal 

training alone, without institutional infrastruc-

ture and case-based pedagogy, may be insuffi-

cient to meaningfully reduce the ethical burden 

experienced by frontline staff. [25,26] 

Reported institutional deficits, limited aware-

ness of DNR and medical-error-disclosure guide-

lines, and the near-universal perception of in-

adequate physical resources align with the 

broader literature associating structural con-

straints, rather than individual moral failure, 

with the ethical dilemmas and moral distress 

experienced by emergency and critical care cli-

nicians in resource-limited settings. [27,28] The 

convergence of quantitative and qualitative 

findings on moral distress, emotional exhaus-

tion, and self-protective behavior in the face of 

perceived legal risk aligns with the global moral-

injury literature describing the psychological toll 

of repeated exposure to ethically constrained 

clinical decision-making. [29-31] 

Taken together, these findings suggest that eth-

ical dilemmas in this setting arise predominantly 

from systemic and institutional gaps, resource 

scarcity, absent or unclear guidelines, and 

communication structures poorly adapted to 

local sociocultural expectations, rather than 

from deficits in individual clinician judgment. 

Addressing these gaps directly, rather than rely-

ing solely on individual-level ethics education, is 

likely necessary to meaningfully reduce moral 

distress and support more consistent, ethically 

defensible decision-making in this and compa-

rable settings. 

Limitations 

This study has several limitations. The cross-

sectional design precludes causal inference re-

garding the associations identified. Self-

reported data on dilemma frequency and per-

sonal financial contributions to patient care may 

be subject to recall and social-desirability bias. 

As a single-center study, findings may not gen-

eralize to other Ethiopian or regional emergen-

cy care settings with different resource profiles 

or staffing structures. Certain organizational 

and cultural factors that may influence ethical 

decision-making were not systematically cap-

tured by the study instruments. We also note, 

and recommend resolving prior to submission, 

the internal inconsistencies described above 

between certain narrative and tabulated socio-

demographic figures (prior ethics training and, 

across the two regression models, the ethics-

training subgroup counts), which should be rec-

onciled against the primary dataset. 

5. Conclusion 

Ethical dilemmas are common among 

healthcare professionals in the TASH Emergency 

Center and appear to arise predominantly from 

structural and institutional gaps rather than in-

dividual failings. More experienced staff report-

ed fewer autonomy-related dilemmas, while 

more satisfied staff more often identified re-

source-allocation dilemmas, a pattern con-

sistent with a moral-distress framework in 

which engaged clinicians are most attuned to 

gaps between recommended and deliverable 

care. Strengthening resource availability, codify-

ing institutional guidelines for do-not-
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resuscitate decisions and medical-error disclo-

sure, and reorienting ethics education toward 

practical, case-based training may reduce moral 

distress and support more ethically consistent 

emergency care in this and similar resource-

constrained settings. Priorities for future work 

include multicentre replication with larger sam-

ples and longitudinal designs capable of examin-

ing the relationship between moral distress, 

staff retention, and patient-care quality over 

time. 
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ABSTRACT 
Background: Trauma is a major global public health problem and a leading cause of death 

and disability. Despite evidence that timely prehospital care can reduce trauma-related mor-

tality, access to such services remains limited in many low- and middle-income countries, in-

cluding Ethiopia. Data describing trauma-related deaths and prehospital care are scarce. This 

study aimed to assess the patterns of trauma-related deaths presenting to the emergency 

department (ED) of a tertiary hospital and describe factors associated with mortality. 

Objective: To describe the patterns of injury and characteristics of trauma-related deaths 

among patients presenting to the Emergency Department of Tikur Anbessa Specialized Hospi-

tal (TASH). 

Methods: A retrospective descriptive study was conducted at the Emergency Department of 

Tikur Anbessa Specialized Hospital. Medical records and trauma sheets of all 113 eligible 

trauma-related deaths occurring during six-month intervals (April to September) between 

2014 and 2016 were reviewed (46 in 2014, 36 in 2015, and 31 in 2016). Patients who arrived 

alive at the ED and subsequently died from traumatic injuries, excluding poisoning and burn 

injuries, were included. Data were analyzed using SPSS version 20.0, and descriptive statistics 

were summarized using frequencies, percentages, means, tables, and figures. 

Results: Males accounted for the majority of trauma-related deaths across the three six-

month study periods (April–September of 2014, 2015, and 2016: 84.8%, 80.6%, and 83.9%, 

respectively). The mean age of male victims was 42.6, 39.2, and 38.3 years, while the mean 

age of female victims was 32.1, 45.6, and 47.2 years. Trauma-related deaths represented 

17.6%, 13.9%, and 10.9% of total ED deaths during the respective periods. Only 45.6%, 27.8%, 

and 25.8% of victims arrived at the ED within six hours of injury. Motor vehicle accidents 

(MVAs) were the leading mechanism of injury (65.2%, 55.6%, and 80.6%), followed by assault 

and falls. Blunt trauma was the predominant injury mechanism (93.4%, 97.2%, and 100%), 

with blunt head injury being the most common anatomical injury (89.1%, 88.9%, and 74.3%), 

followed by poly-trauma and maxillofacial injuries. The mean Revised Trauma Score (RTS) on 

arrival was 5.29 ± 1.74, 5.02 ± 1.77, and 5.43 ± 1.90. Head injury was the leading cause of 

death (82.6%, 83.3%, and 67.7%), followed by sepsis/multiple organ failure syndrome, hemor-

rhagic shock, and respiratory failure. 

Conclusion: Trauma-related deaths predominantly affected males of productive age. A rela-

tively small proportion of patients reached the hospital within six hours of injury, indicating 

potential delays in accessing definitive care. Although the overall trend of trauma-related 

mortality decreased during the study period, deaths resulting from motor vehicle accidents 

increased. These findings highlight the need to strengthen injury prevention strategies, im-

prove prehospital and emergency trauma care, and optimize the trauma care system to re-

duce preventable trauma-related deaths. 
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1. Introduction 

Trauma and physical injuries represent a major 

global public health challenge, accounting for 

more than five million deaths annually, approxi-

mately 9% to 10% of global mortality, and nearly 

16% of the global burden of disease. [1, 2] An inju-

ry is conventionally defined as physical damage 

resulting from the acute transfer of energy (me-

chanical, thermal, electrical, chemical, or radi-

ant) or the sudden deprivation of vital elements 

such as oxygen. [3] Injuries are broadly catego-

rized by intent into unintentional injuries (such 

as road traffic accidents, falls, drowning, burns, 

and poisoning) and intentional injuries (including 

interpersonal violence, self-harm, and armed 

conflict). [1, 4] Globally, trauma is the leading 

cause of mortality among individuals under 40 

years of age and disproportionately affects 

young adults aged 15–29 years. [2, 5] 

Timely prehospital care and organized emergen-

cy medical services (EMS) are critical determi-

nants of trauma survival. [2, 6] In high-income set-

tings, established trauma systems utilizing Ad-

vanced Trauma Life Support (ATLS) guidelines, 

built around rapid transportation, structured 

resuscitation (the ABCDE approach), and dedi-

cated trauma teams, have significantly reduced 

preventable deaths. [7] Conversely, in low- and 

middle-income countries (LMICs), a substantial 

proportion of trauma-related deaths occur be-

fore patients reach a healthcare facility due to 

fragmented prehospital care, inadequate ambu-

lance infrastructure, prolonged transport times, 

and inefficient referral pathways. [2, 6] 

In Ethiopia, the burden of trauma is high, yet 

emergency care systems remain underdevel-

oped. [8] Many health facilities lack dedicated 

emergency departments, essential resuscitation 

equipment, and healthcare providers formally 

trained in emergency and trauma care. [8] Con-

sequently, trauma victims face significant delays 

in diagnosis, triage, and definitive management. 
[8] To address these systemic gaps, Tikur Anbessa 

Specialized Hospital (TASH), Ethiopia’s principal 

tertiary referral center, established its Emergen-

cy Department in 2010, establishing a founda-

tion for standardized emergency care in the 

country. [8] However, despite this milestone, the 

hospital continues to face operational challenges 

driven by surging patient volumes, resource limi-

tations, and the absence of a coordinated na-

tional trauma network. [8] 

Despite the substantial impact of trauma in Ethi-

opia, empirical evidence describing the detailed 

epidemiology of trauma mortality remains 

scarce. [1, 8] Existing literature provides limited 

data regarding injury mechanisms, anatomical 

injury patterns, time elapsed from injury to 

presentation, physiological severity at arrival, 

and immediate causes of death in emergency 

departments. [1, 8] Furthermore, longitudinal data 

evaluating trends in trauma-related mortality 

over time are lacking. [1] Understanding these 

factors is crucial for identifying systemic bottle-

necks, informing targeted injury prevention poli-

cies, and strengthening prehospital and hospital-

based trauma care. [1] 

Therefore, this study aimed to assess the pat-

terns, clinical characteristics, and multi-year 

trends of trauma-related deaths among patients 

who died from traumatic injuries at the Emer-

gency Department of Tikur Anbessa Specialized 

Hospital during the six-month study periods 

(April–September) between 2014 and 2016. Spe-

cifically, the study evaluated the socio-

demographic profile of trauma victims, deter-

mined the distribution of injury mechanisms and 

anatomical patterns, identified the immediate 
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clinical causes of death, and assessed the tem-

poral relationship between time of injury, 

presentation, and mortality. 

2. Method 

Study Area 

The study was conducted at the Emergency De-

partment (ED) of Tikur Anbessa Specialized Hos-

pital (TASH) in Addis Ababa, Ethiopia. TASH is the 

country's largest tertiary referral and teaching 

hospital and serves as the primary clinical train-

ing site for the College of Health Sciences at Ad-

dis Ababa University. The hospital receives high-

acuity referral patients from all regions of Ethio-

pia and provides specialized surgical, medical, 

pediatric, and subspecialty care. During the 

study period, the facility operated with approxi-

mately 800 inpatient beds and over 130 special-

ist physicians.  

The Emergency Department was established in 

2010 within the Department of Emergency Med-

icine and Critical Care and provides 24-hour 

emergency and trauma resuscitation services for 

adult patients. Emergency medicine residents, 

general practitioners, interns, and emergency 

nurses deliver care under the direct supervision 

of consultant emergency physicians. Clinical care 

follows standardized international guidelines, 

including Advanced Trauma Life Support (ATLS) 

protocols. The department is equipped for criti-

cal trauma resuscitation, initial stabilization, 

emergency surgical decision-making, and defini-

tive care or subspecialty admission.  

Study Period 

The study reviewed trauma-related deaths oc-

curring over three consecutive years, focusing on 

a standardized six-month period (April 1 to Sep-

tember 30) for each year from 2014 to 2016. The 

April–September window was purposefully se-

lected as it encompasses the transition through 

the primary heavy rainy season (Kiremt) in Ethi-

opia, a period characterized by increased road 

traffic hazards, altered transportation dynamics, 

and heightened trauma risks. Utilizing an identi-

cal six-month timeframe across all three years 

controlled for seasonal confounding, enabling a 

standardized evaluation of multi-year temporal 

trends.  

Study Design 

A retrospective descriptive study was conducted 

through review of medical records of trauma-

related deaths that occurred in the Emergency 

Department of TASH during the study period. 

Information was obtained from patients' medical 

charts, emergency department records, and 

trauma registration forms maintained by the 

hospital medical records unit. 

The study included all eligible trauma-related 

deaths that fulfilled the predefined inclusion cri-

teria during the study period. 

Study Population 

The study population comprised all trauma vic-

tims who presented alive to the ED of TASH and 

subsequently died while receiving emergency 

care during the study period.  

Criteria for Determining Trauma-Related Death 

A death was classified as directly resulting from 

trauma if it met the following standardized clini-

cal criteria based on retrospective review of 

emergency medical records, triage logs, resusci-

tation sheets, and official death summary re-

ports:  

 Direct traumatic etiology: The primary ana-

tomical injury or acute physical energy trans-

fer (e.g., severe traumatic brain injury, trau-
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matic asphyxia, massive hemorrhage, or 

poly-trauma) was documented by the at-

tending emergency or surgical team as the 

main trigger leading to cardiac arrest or 

death.  

 Acute traumatic complications: Death re-

sulted directly from secondary systemic 

complications that directly stemmed from 

the primary traumatic event during the ED 

stay, including acute hemorrhagic shock, re-

fractory traumatic shock, acute respiratory 

distress secondary to chest trauma, or rapid 

post-traumatic sepsis/multiorgan failure.  

 Exclusion of primary medical Events: Pa-

tients were excluded if clinical evaluation in-

dicated that an underlying non-traumatic 

acute medical event (e.g., primary myocar-

dial infarction, cardiac arrhythmia, or cere-

brovascular accident) preceded and directly 

caused the collapse or secondary minor inju-

ry, or if trauma was incidental to the cause 

of death. Patients who were Dead on Arrival 

(DOA) without undergoing ED resuscitation 

were also excluded.  

Eligibility Criteria 

Inclusion Criteria 

The study included all patients who fulfilled the 

following criteria: 

 Patients with trauma-related deaths who 

presented alive to the Emergency Depart-

ment of TASH Hospital during the study pe-

riod. 

 Patients whose deaths resulted from trau-

matic injuries other than burns and poison-

ing. 

 All eligible trauma-related deaths occurring 

during the study period (April to September 

for each year from 2014 to 2016). 

Exclusion Criteria 

The following patients were excluded from the 

study: 

5. Patients who were declared dead on arrival 

at the Emergency Department. 

6. Patients whose deaths resulted from burn 

injuries or poisoning. 

7. Medical records with incomplete or missing 

information required for the study. 

Study Variables 

The study collected information on patients' 

demographic characteristics, injury characteris-

tics, clinical findings, and hospital-related varia-

bles. 

Data Collection Procedure 

A structured data abstraction form was devel-

oped to collect information from patients' medi-

cal records and trauma registration sheets. Med-

ical charts of all eligible trauma-related deaths 

were retrieved from the hospital medical records 

department and reviewed systematically. 

Information regarding demographic characteris-

tics, injury mechanism, anatomical site of injury, 

clinical findings, treatment, complications, and 

causes of death was extracted from the patients' 

records. Records with incomplete documenta-

tion or missing essential information were ex-

cluded from the analysis. 

 

 

Data Management and Analysis 
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The collected data were checked for complete-

ness and consistency before data entry. Data 

were entered, cleaned, and analyzed using Sta-

tistical Package for the Social Sciences (SPSS) 

version 20.0. 

Descriptive statistical methods were used to 

summarize the study findings. Continuous varia-

bles were summarized using means and stand-

ard deviations where appropriate, while categor-

ical variables were presented as frequencies and 

percentages. Results were presented in tables, 

charts, and graphs to facilitate interpretation. 

Ethical Considerations 

Ethical approval for the study was obtained from 

the Institutional Review Board of TASH. The rel-

evant hospital authorities granted permission to 

access patients' medical records before data col-

lection. 

Patient confidentiality was maintained through-

out the study by collecting data anonymously 

and excluding personal identifiers from the data 

collection tool. The information obtained from 

medical records was used solely for research 

purposes. 

Operational Definitions 

Hospital stay: The duration of hospitalization 

before death was categorized as acute if death 

occurred within 48 hours of admission, delayed 

if death occurred between 3 and 7 days, and late 

if death occurred more than 7 days after admis-

sion. (13) 

Mechanism of injury: The external cause re-

sponsible for the injury, including motor vehicle 

accidents, falls from height, assault (excluding 

sexual assault), and other traumatic events. 

Other mechanisms of injury: Injuries resulting 

from machinery, animal bites, war-related inju-

ries, and other mechanisms not included in the 

predefined categories. 

Unknown mechanism of injury: Cases in which 

the mechanism of injury could not be deter-

mined because the patient was brought by po-

lice, bystanders, or other individuals without 

reliable information regarding the incident. 

Self-referral: Patients who presented directly to 

the Emergency Department either by themselves 

or accompanied by family members or friends 

without referral from another health facility. 

Referred patient: Patients transferred from an-

other healthcare facility with an official referral 

document. 

Source of referral – Other: Patients for whom no 

referral document or documentation regarding 

the source of referral was available in the medi-

cal record. 

Revised Trauma Score (RTS): A physiological 

trauma scoring system calculated using the Glas-

gow Coma Scale (GCS), systolic blood pressure 

(SBP), and respiratory rate (RR). The weighted 

RTS is calculated using the formula: 

Weighted RTS = (0.9368 × GCS score) + (0.7326 × 

SBP score) + (0.2908 × RR score) 

RTS is the Revised Trauma Score. It is calculated 

using GCS, SBP, and RR (tin17 (10), 706). 

The raw RTS score ranges from 0 to 12 

Weighted RTS = 0.94 × RTS GCS +0.73RTS SBP 

+0.29RTS RR and max score 7.84 and min score is 

a. Maximum is 7.84 

b. Minimum is 0 

c. Survival correlation 

d. 80% with RTS of 5 

e. 50% with RTS of 3.5 

f. 20% with RTS of 23 
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3. Result 

Across the three six-month study periods (April 1 

to September 30 in 2014, 2015, and 2016), a to-

tal of 5,433 trauma patients presented to the 

Emergency Department (ED) of Tikur Anbessa 

Specialized Hospital (TASH), comprising 1,761 

patients in 2014, 1,819 in 2015, and 1,853 in 

2016. Overall, trauma admissions accounted for 

approximately one-quarter of total ED patient 

volume across each study period (24.1% in 2014, 

24.6% in 2015, and 24.8% in 2016).  

During the study periods, 113 trauma-related 

deaths occurred in the ED. Trauma deaths repre-

sented 17.6% (n = 46/262) of total ED mortality 

in 2014, 13.9% (n = 36/259) in 2015, and 10.9% 

(n = 31/282) in 2016 (Figure 1).  

 

Among all presenting trauma cases, the overall 

trauma case-fatality rate was 2.1% (113/5,433), 

showing a downward trend across the three 

study periods from 2.6% (46/1,761) in 2014 to 

2.0% (36/1,819) in 2015 and 1.7% (31/1,853) in 

2016 (Figure 2, 3). 
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Table 1 Socio-demographic characteristics and base

line vital signs upon arrival among trauma-related deaths (N = 113) at the Emergency Department of Tikur 

Anbessa Specialized Hospital, Addis Ababa, Ethiopia (April–September, 2014–2016). 

Demographic & clini-

cal variable 

Characteristics 2014n(%) 2015n(%) 2016n(%) 

 

Gender 

Male 39(84.8%) 29 (80.6%) 26 (83.9%) 

Female 7(15.2%) 7 (19.4%) 5 (16.1%) 

 

Age (Years) 

<18 year 6(13.0%) 2 (5.6%) 0 (0%) 

18-55 year 25(54.3%) 27 (75.0%) 24 (77.4%) 

>55 year 15(32.6%) 7 (19.4%) 7 (22.6%) 

 

 

MVA 30(65.2%) 20 (55.6%) 25 (80.6% ) 

Fall down accident 6(13.0%) 5 (13.9%) 2 ( 6.5% ) 
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Mechanism of Injury 

 

Assault/fighting, bullet, sharp injury, stab injury 

etc./ 

8(17.4%) 8 (22.2%) 2 (6.5%) 

Unknown 1(2.2%) 1 (2.8%) 1 (3.2%) 

Other 1(2.2%) 2 (5.6%) 1 (3.2%) 

Source of Referral Self-Referral 3 (6.5%) 4 (11.1%) 1 (3.2%) 

Referred from other health institution 37 (80.4%) 25 (69.4%) 28 (90.3%) 

Unknown 6 (13.0%) 7 (19.4%) 2 (6.5%) 

 

Mode of Arrival 

 

Ambulance 19 (41.3%) 11 (30.6%) 11 (35.5%) 

Taxi 10 (21.7%) 12 (33.4%) 8 (25.8%) 

Private car 7 (15.2%) 1 (2.8%) 4 (12.9%) 

Police Car & Other 10 (21.7%) 12 (33.4%) 8 (25.8%) 

Systolic Blood Pres-

sure 

>=90 mmHg 35 (76.1%) 30 (83.3%) 27 (87.1%) 

<90 mmHg 11 (23.9% ) 6 (6.7%) 4 (12.9%) 

Respiratory Rate <10 breath/min 3 (6.5%) 1 (2.8% ) 1 (3.2%) 

10-29 breath/min 33 (71.1%) 22 (61.1%) 15 (48.4%) 

>29 breath/min 10 (21.7%) 13 (36.1%) 15 (48.4%) 

GCS >=9 17 (37%) 8 (22.2%) 13 (41.9%) 

<9 29 (63%) 28 (77.8%) 18 (58.1%) 

The most common triage classification in 2014 

was orange, followed by red, yellow, and green, 

at 22 (47.8), 15 (32.6%), 8 (17.4), and 1 (2.2%), 

respectively. For the year 2015 both red and or-

ange were equal at 13 (36.1%) each followed by 

yellow and green at 7(19.4%) and 3 (8.4%) but 

for the year 2016 red was the commonest 22 

(71%) followed by orange and yellow at 7 

(22.8%) and 2 (6.5%) (Figure 4). 
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Males were most affected by trauma deaths in 

all the study periods, accounting for 39 (84.8%), 

29 (80.6%), and 26 (83.9%), with a male-to-

female ratio of (5.57:1), (4.14:1), and (5.2:1), 

respectively. The mean ages were (38.13+/-

14.34), (40.22+/-16.52), and (39.74+/-18.99), 

respectively. The age group most affected by the 

trauma deaths was between the ages of 18-55 

years, accounting for 25 (54.3%), 27 (75%), and 

24 (77.4%), respectively. The mean age for males 

was 42.62, 39.17, and 38.31, and the mean age 

for females was 32.14, 45.57, and 47.20. In all 

three years, the 18–55-year age group account-

ed for the largest proportion of trauma deaths, 

increasing from approximately 55% in 2014 to 

75% in 2015 and 78% in 2016. Deaths among 

people older than 55 years represented about 

32% in 2014, decreasing to 20% in 2015, before 

increasing slightly to 22% in 2016. The under-18 

age group had the lowest proportion, accounting 

for approximately 13% in 2014, 6% in 2015, and 

almost none in 2016 (Figure 5). 
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The general demographic distribution of the 

study period is shown in Table 1) 

Addis Ababa and Oromia were the regions which 

contributed for most of the deaths followed by 

Amhara at [23 (50%) ; 17 (37%) ; 4 (8.7%)], [12 

(33%); 12 (33%) ;6(16.7%)] and[ 8 (25.8%); 10( 

(32.3%) ;12.9%]in all the study periods (Figure 6). 

Across the three study periods, the majority of 

fatal trauma victims were referred from gov-

ernment or private health facilities before pre-

senting to the ED: 80.4% (n = 37/46) in 2014, 

69.4% (n = 25/36) in 2015, and 90.3% (n = 28/31) 

in 2016. 

In 2014 and 2016, ambulance transport was the 

primary mode of arrival (41.3%, n = 19 and 

35.5%, n = 11, respectively), followed by com-

mercial taxis (21.7%, n = 10 and 25.8%, n = 8, 

respectively). In contrast, in 2015, commercial 

taxis were the predominant arrival modality 

(33.3%, n = 12), followed by ambulance 

transport (30.6%, n = 11) (Figure 7). 
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 Figure 7: Mode of arrival 

Overall, fewer than half of the fatal trauma vic-

tims reached the ED within six hours of injury: 

45.6% (n = 21/46) in 2014, 27.8% (n = 10/36) in 

2015, and 25.8% (n = 8/31) in 2016. Complete 

time-interval records were documented for 108 

of the 113 patients. The mean time elapsed from 

injury to ED presentation was 23.89 ± 39.20 

hours in 2014, 36.08 ± 54.96 hours in 2015, and 

34.30 ± 50.33 hours in 2016. As detailed in Table 

3, the majority of victims died within 48 hours of 

ED arrival across all three periods: 65.2% (n = 30) 

in 2014, 80.6% (n = 29) in 2015, and 71.0% (n = 

22) in 2016. The mean length of ED stay was 

58.94 ± 87.19 hours in 2014, 54.58 ± 97.31 hours 

in 2015, and 32.41 ± 35.94 hours in 2016, while 

the overall mean time from initial injury to death 

was 86.70 ± 101.91 hours, 87.78 ± 109.29 hours, 

and 65.17 ± 61.72 hours across the respective 

study periods. 

The most common mechanism of trauma deaths 

is Motor Vehicle Accidents (MVAs), accounting 

for 30 (65.2%), 20 (55.6%), and 25 (80.6%) for 

the study years, respectively (Figure 9). Assault 

was the next most common mechanism, ac-

counting for 8 (17.4%), 8 (22.3%), and 2 (6.5%) 

deaths, and falls from height accounted for 6 

(13.2%), 5 (13.9%), and 2 (6.5%). Most deaths in 

the age group 18-55 were due to MVAs during 

the study period, with 14 (30.43%), 14 (38.88%), 

and 20 (64.51%). 



 

Original article                                                                PAJEC 

 

 
74Nahom Mesfin; PAJEC. Vol. 4; No. 2; September 2026 

 

 

Blunt trauma is the most commonly encoun-

tered mechanism among the deceased during 

the study periods, accounting for 43 (93.4%), 35 

(97.2%), and 31 (100%). Blunt trauma from 

MVAs was the most common. Penetrating trau-

ma only occurred in 3 (6.5%), 1 (2.77%), and 0 

(0%) of the deceased patients. Of the 3 penetrat-

ing traumas that occurred in 2014, 2 were stab 

injuries to the chest and the other one was a 

gunshot wound to the head. The other penetrat-

ing trauma in 2015 was an axe injury to the 

head. 

Blunt head injury is the most common injury an-

atomically occurring in 41 (89.1), 32 (88.9%) and 

23 (74.3%) respectively followed by poly-trauma 

and maxillofacial injuries at in [21 (45.7%); 19 

(41.9%)], [27 (75%) ; 20 (55.6)]and [21 

(67.7%);17 (54.8)] respectively (Table 2). 

Most patients who died initially presented with 

systolic blood pressure of more than 90 mmHg 

in 34 (73.9%), 30 (83.3%), and 27 (87.1%) cases, 

respectively. Most patients who died had an ini-

tial GCS of less than 9 in 29 (63.0%), 28 (77.8%), 

and 18 (58.1%) cases. Most patients who died 

had RR between 10 and 29 in 33 (71.7%), 22 

(61.1%), and 15 (48.4%). 

Table 2 Anatomy of trauma 

Anatomical Location of injury  Year Year Year 

2014 2015 2016 
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Head Injury 44(93.4%) 32(88.9%) 23(74.2%) 

Maxillofacial Injury 19(41.3%) 20(55.6%) 17(54.8%) 

Neck Injury 0(%) 6(16.7%) 0(%) 

Chest Injury 8(17.4%) 5(13.9%) 5(16.1%) 

Abdominal Injury 5(10.9%) 2(5.6%) 1(3.2%) 

Pelvic Injury 2(4.3%) 0(0%) 0(0%) 

SCI 2(4.3%) 5(13.9%) 12(38.7%) 

Long Bone Injury 7(15.2%) 4(11.1%) 2(6.5%) 

Poly-trauma 21(45.7%) 27(75%) 21(67.7%) 

Other site injury 7(15.2%) 3(8.3%) 4(12.9%) 

The mean RTS and ISS on arrival to the ED were 

(5.29+/-1.74; 38.13+/-14.34), (5.02+/-1.77; 

32.33+/-7.79), and (5.43+/-1.90; 30.83+/-9.91), 

respectively. 

CT was done in 23 (50%), 23 (63.9%), and 22 

(71.0%), respectively. FAST/EFAST was done and 

documented for only 18 (39.1%), 19 (52.8%), and 

10 (32.3%). FAST/EFAST was positive in 8 

(17.4%), 4 (11%), and 3 (11.1%), respectively. 

Documentation on whether FAST/EFAST was 

performed during the study periods was missing 

in 28 (60.9%), 17 (47.2%), and 21 (67.7%) cases. 

In the study periods, head injury is the most 

common cause of death, accounting for 38 

(82.61 %), 30 (83.33%), and 21 (67.74%), respec-

tively, followed by sepsis/MOFS, hemorrhagic 

shock, and respiratory failure (Table 4). 

Table 3: Distribution of demographic and injury mechanism, according to Hospital stay. 

Variables  

 

Characteristics  Hospital Stay of the Patient 

2014 2014 2014 2015 2015 2015 2016 2016 2016 

Acute Early Late Acute Early Late Acute Early Late 

Gender  Male 25(54.4%) 11(23.9%) 3 22(61,1%) 5(13.30 2 19(61.3) 7 0 

Gender  Female 5(10.9%) 2 0 7(19,4) 0 0 3 2 0 

Mechanism of injury  MVA 22(47.8%) 8 0 18(50%) 1 1 17(54.80 8 0 

Mechanism of injury  Fall from height 2 2 2 3 1 1 1 1 0 

Mechanism of injury  Assault 4 3 1 6 2 2 2 0 0 

Mechanism of injury  Unknown 1 0 0 0 1 0 1 0 0 
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Mechanism of injury  Other 1 0 0  0 0 1 0 0 

Table 4 Clinical condition leading to Death 

Clinical diagnosis 2014 2015 2016 

Head Injury 38(82.61%) 30 (83.33%) 21(67.74%) 

Hemorrhagic shock  10 (21.74%) 4 (11.11%) 7 (22.58%) 

RF 2 (4.35%) 9 (25.00%) 11(35.48%) 

Sepsis/MOFS 15 (32.61%) 12 (33.33%) 9 (29.03%) 

4. Discussion 

Understanding the patterns and trends of trau-

ma-related mortality is essential for improving 

injury prevention strategies, optimizing trauma 

care systems, and guiding future trauma re-

search. The three fundamental pillars of trauma 

management include injury prevention, effec-

tive trauma care, and trauma research. (25) In 

Ethiopia, information regarding trauma-related 

mortality remains limited, largely due to the 

absence of comprehensive trauma registries 

and inadequate documentation systems. This 

study therefore provides valuable information 

on the epidemiology and trends of trauma-

related deaths among patients presenting to 

the Emergency Department (ED) of Tikur 

Anbessa Specialized Hospital (TASH). 

The proportion of trauma-related deaths was 

highest during 2014 and 2015, with a noticeable 

decline observed in 2016. Although the mortali-

ty rates during the first two years were higher 

than the current global estimate of approxi-

mately 9%, (1,13) the proportion of trauma-

related deaths progressively decreased over the 

study period. This was consistent with the 2016 

Federal Ministry of Health indicators. (20,24) Fur-

thermore, the proportion of trauma-related 

deaths observed in this study was lower than 

that reported in previous studies conducted in 

Ethiopia and Tanzania, where mortality rates of 

27% and 16.7%, respectively, were document-

ed. (17,20) The declining trend in trauma mortality 

despite a relatively stable trauma patient load 

may reflect improvements in emergency care 

following the establishment of the Department 

of Emergency Medicine at TASH, including the 

increasing availability of trained emergency 

physicians, residents, and emergency nurses. 

Triage plays a critical role in the early identifica-

tion and management of severely injured pa-

tients. In the present study, a considerable pro-

portion of patients who subsequently died had 

initially been triaged into lower-acuity catego-

ries (yellow or green). Specifically, 19.6%, 

27.8%, and 6.5% of trauma-related deaths in 

2014, 2015, and 2016, respectively, had initially 

received lower-priority triage classifications. 

Although substantial improvement was ob-

served in 2016, these findings suggest the need 

for continuous evaluation of triage practices, 

regular training for emergency nurses, and pe-

riodic revision of triage protocols to improve 

the identification of critically injured patients. 

Frequent staff turnover may also contribute to 

inconsistencies in triage performance, empha-

sizing the importance of continuous profession-

al development and standardized training. 

The majority of patients who died during the 

study period were referred from government or 

private health institutions. Compared with an 

earlier Ethiopian study, which reported referral 

rates of approximately 55%, (20) the present find-
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ings suggest some improvement in the referral 

system. However, this study did not assess the 

appropriateness or timeliness of referrals. Am-

bulances and taxis were the most common 

modes of transportation to the hospital. Alt-

hough ambulance utilization appeared to have 

increased compared with previous reports, a 

substantial proportion of patients still arrived by 

taxi, private vehicle, or other informal means of 

transportation. This finding highlights persistent 

deficiencies in Ethiopia's prehospital emergency 

medical services and suggests that many trau-

ma victims do not receive appropriate stabiliza-

tion before reaching hospital care. Strengthen-

ing emergency medical services, improving am-

bulance availability, and increasing public 

awareness of safe transportation for injured 

patients are essential measures to improve 

trauma outcomes. 

Consistent with previous studies conducted 

both internationally and within Africa, males 

accounted for the majority of trauma-related 

deaths in the present study. (10,12,13,17,18,22) The 

predominance of male victims may be explained 

by greater occupational exposure, increased 

participation in outdoor activities, and higher 

involvement in road traffic and interpersonal 

violence. In many low-income countries, includ-

ing Ethiopia, men are more frequently engaged 

in occupations that require travel and expose 

them to greater risk of injury. (17,18) Furthermore, 

the majority of trauma-related deaths occurred 

among individuals within the economically pro-

ductive age group, highlighting the substantial 

social and economic consequences of trauma 

for affected families and the country. This ob-

servation is consistent with previous reports 

demonstrating that traumatic injuries dispro-

portionately affect young adults. (13,17,18,22) 

Blunt trauma was the predominant mechanism 

of injury throughout the study period, account-

ing for the overwhelming majority of trauma-

related deaths. This finding is consistent with 

reports from Malaysia and other low- and mid-

dle-income countries. (13) In contrast, studies 

from South Africa have demonstrated relatively 

similar proportions of blunt and penetrating 

trauma, reflecting regional differences in injury 

epidemiology and interpersonal violence. (15) 

Motor vehicle accidents were the leading 

mechanism of trauma-related death in all three 

study periods. This finding is consistent with 

previous studies conducted in Ethiopia and oth-

er countries, where road traffic injuries remain 

the principal cause of fatal trauma. (9,15,17,18) 

Similarly, a systematic review conducted in 

Ethiopia reported that road traffic accidents and 

assault were the leading causes of trauma-

related mortality. (22) Although the overall num-

ber of trauma-related deaths declined over the 

study period, deaths resulting from motor vehi-

cle accidents showed an increasing trend, par-

ticularly in 2016. This finding underscores the 

urgent need for comprehensive road safety in-

terventions. Effective prevention requires coor-

dinated efforts involving the transport, health, 

education, and law enforcement sectors to im-

prove road infrastructure, strengthen enforce-

ment of traffic regulations, enhance vehicle 

safety standards, and promote safer road-user 

behavior. 

Assault represented the second leading mecha-

nism of trauma-related death in this study. The 

proportion of assault-related deaths was higher 

than that reported by the WHO and in studies 

from Nigeria, (1,16) although lower than reports 

from Kenya and Tanzania. (17,18) Because vio-

lence is largely preventable, reducing assault-

related mortality requires coordinated interven-

tions involving healthcare providers, law en-

forcement agencies, community organizations, 

and policymakers. Public education, conflict 
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prevention programs, and strengthened legal 

enforcement may contribute to reducing vio-

lence-related injuries and deaths. 

Falls from height were also an important con-

tributor to trauma-related mortality. The pro-

portion of deaths resulting from falls was higher 

than that reported by the WHO and Nigerian 

studies, (1,16) although lower than findings from 

Tanzania. (17) Preventive measures such as en-

forcing occupational safety regulations, imple-

menting building safety standards, and improv-

ing the safety of recreational facilities could 

substantially reduce fall-related injuries and 

deaths. 

Timely access to definitive trauma care is a criti-

cal determinant of survival. Previous studies 

have demonstrated that prolonged emergency 

department length of stay is associated with 

increased mortality among trauma patients. (9) 

In the present study, the mean length of stay in 

the Emergency Department was substantially 

longer than the 3.2-hour average reported in 

previous studies, with mean stays of 59.0, 54.6, 

and 32.4 hours during the three study periods. 

Conversely, the majority of deaths occurred 

within 48 hours of hospital admission, indicating 

shorter in-hospital survival compared with pre-

vious reports. (13) The relatively short survival 

following admission may reflect delayed 

presentation to hospital, as only a small propor-

tion of patients reached the Emergency De-

partment within six hours of injury. This finding 

contrasts with previous reports in which ap-

proximately 73.8% of trauma patients arrived 

within six hours. (16) 

The classical trimodal distribution of trauma 

mortality describes immediate deaths occurring 

within minutes of injury, early deaths occurring 

within the first few hours, and late deaths oc-

curring days to weeks after injury (14). This 

study could not demonstrate this pattern be-

cause most patients presented to the Emergen-

cy Department more than six hours after injury. 

Delayed referral, poor transportation infrastruc-

ture, long travel distances, inadequate pre-

hospital care, and shortages of trained person-

nel may all contribute to delayed presentation 

and reduce opportunities for timely life-saving 

interventions. 

Head injury was the leading cause of trauma-

related death throughout the study period, a 

finding that is consistent with previous studies 

conducted in Ethiopia and other countries. 
(5,13,14,17,18) Other important causes of death in-

cluded sepsis and multiple organ failure syn-

drome, hemorrhagic shock, and respiratory fail-

ure, all of which have been commonly reported 

among severely injured trauma patients. (13,14) 

These findings highlight the need for early 

recognition and aggressive management of 

traumatic brain injury, hemorrhage, and sec-

ondary complications to reduce preventable 

trauma-related mortality. 

Limitations 

This study has several limitations. First, its ret-

rospective design relied on review of medical 

records, some of which contained incomplete 

or missing information, resulting in unavoidable 

data limitations. Second, the study was con-

ducted in a single tertiary referral hospital, lim-

iting the generalizability of the findings to other 

healthcare facilities in Ethiopia. Third, the rela-

tively short study period may have reduced the 

representativeness of the findings and limited 

the ability to evaluate long-term trends in 

trauma mortality. 

In addition, Tikur Anbessa Specialized Hospital 

serves as a tertiary referral center that primarily 

manages severely injured patients. Consequent-

ly, the proportion of trauma-related deaths ob-
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served in this study may be higher than that 

seen in general hospitals. Finally, the study 

evaluated trauma-related deaths only after the 

establishment of the Emergency Department 

and therefore could not assess changes in mor-

tality before implementation of organized 

emergency medicine services. 

5. Conclusion and recommendation 

This study demonstrates that the epidemiologi-

cal characteristics of trauma-related deaths at 

Tikur Anbessa Specialized Hospital are con-

sistent with findings reported in other national 

and international studies. Young adult males 

constituted the majority of trauma-related 

deaths, with blunt trauma and motor vehicle 

accidents representing the predominant mech-

anisms of injury. Head injury was the leading 

cause of death throughout the study period. 

Although the overall number and proportion of 

trauma-related deaths decreased over the 

three-year study period, deaths resulting from 

motor vehicle accidents continued to increase. 

In addition, most patients presented to the 

Emergency Department more than six hours 

after injury, indicating significant delays in ac-

cessing definitive trauma care. 

The findings suggest that continued improve-

ments in trauma prevention, prehospital care, 

referral systems, emergency department man-

agement, and trauma system organization are 

essential for reducing preventable trauma-

related mortality in Ethiopia. The establishment 

of the Department of Emergency Medicine at 

Tikur Anbessa Specialized Hospital and the in-

creasing availability of trained emergency care 

providers appear to have contributed to im-

provements in trauma outcomes during the 

study period. 

Recommendations 

Based on the findings of this study, the follow-

ing recommendations are proposed: 

1. Government agencies should strengthen 

national road safety strategies through co-

ordinated interventions involving the 

health, transport, police, and education sec-

tors to reduce motor vehicle accidents. 

2. Public awareness programs should promote 

injury prevention and encourage safe be-

haviors to reduce road traffic injuries, inter-

personal violence, and falls. 

3. Prehospital emergency medical services 

should be strengthened by improving am-

bulance availability, standardizing triage 

systems, establishing timely referral mech-

anisms, and enhancing training for emer-

gency medical personnel. 

4. Emergency department staff should receive 

continuous education and competency-

based training to improve triage accuracy 

and early recognition of critically injured pa-

tients. 

5. Healthcare institutions should strengthen 

trauma care systems by establishing well-

equipped emergency departments, expand-

ing access to trained emergency medicine 

professionals, and ensuring the availability 

of essential trauma care resources. 

6. Future multicenter prospective studies with 

larger sample sizes should be conducted to 

characterize trauma-related mortality and 

evaluate the effectiveness of trauma care 

systems in Ethiopia. 

All data collection, statistical analyses, clinical 

evaluations, and final draft approvals were con-

ducted independently by the authors, who 

maintain full accountability for the entire work. 
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Factors Associated with Delayed Hospital Arrival among Patients with 
Acute Coronary Syndrome in Addis Ababa, Ethiopia: A Cross-
Sectional Study 

Aklilu Belay1*, Aklilu Azazh1, Nahom Mesfin1

ABSTRACT 

Background: Acute coronary syndrome (ACS) carries substantial mortality and mor-

bidity, and delayed presentation worsens outcomes. Prehospital delay is common but 

poorly characterized in Ethiopia and other low-resource settings. 

Objective: To identify factors associated with delayed hospital arrival among pa-

tients with ACS in Addis Ababa. 

Methods: A prospective cross-sectional study was conducted from May to September 

2024.Among 114 ACS patients treated at four hospitals in Addis Ababa (Tikur 

Anbessa Specialized Hospital, Zewditu Memorial Hospital, St. Paul's Hospital Millen-

nium Medical College, and St. Peter Hospital), enrolled by convenience sampling. Da-

ta were collected using an interviewer-administered semi-structured questionnaire 

and analyzed in SPSS version 27 using descriptive statistics and bivari-

ate/multivariate logistic regression. Delayed presentation was defined as arrival 

more than 12 hours after symptom onset. 

Results: Most participants were male (68.4%) and aged 40–60 years (53.5%). Mean 

time from symptom onset to first medical contact was 14.0 hours, and 57% of pa-

tients presented after 12 hours. Chest pain was the presenting symptom in 77.9% of 

patients; the overall complication rate was 30.7%, with acute decompensated heart 

failure most common (15.8%). On multivariate analysis, no formal education (AOR 

1.55, 95% CI 1.20–3.10, p = 0.018), absence of health insurance (AOR 3.20, 95% CI 

2.67–4.21, p = 0.002), and residence more than 10 km from a health facility (AOR 

1.70, 95% CI 1.25–4.21, p = 0.004) were independently associated with delayed 

presentation, while ambulance use was protective (AOR 0.86, 95% CI 0.23–0.97, p = 

0.032). 

Conclusion: More than half of ACS patients in this study presented beyond the 12-

hour window. Education, health insurance coverage, distance from care, and ambu-

lance utilization are key modifiable determinants of prehospital delay. Targeted pub-

lic health education and strengthened emergency medical services are needed to 

promote timely presentation. 
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1. Introduction 

Acute coronary syndrome (ACS), encompassing 

ST-segment elevation myocardial infarction 

(STEMI), non-ST-segment elevation myocardial 

infarction (NSTEMI), and unstable angina, results 

from compromised coronary blood flow and re-

mains one of the most significant causes of mor-

tality and morbidity worldwide.[1,2]Complications 

may be electrical, such as arrhythmia occurring 

early in the disease course, or mechanical, such 

as cardiogenic shock, free wall rupture, or ven-

tricular septal rupture, which typically occur lat-

er. [3]Because rapid diagnosis and treatment min-

imize irreversible cardiac damage, timely access 

to prehospital and emergency care is critical to 

reducing ACS-related morbidity and mortality. 

[3,4] 

Numerous patient-related, system-related, soci-

ocultural, and health-literacy barriers can delay 

presentation of ACS patients to care, and such 

delays are consistently associated with worse 

outcomes.[5,6] In Ethiopia, more than 30% of ACS 

patients are reported to die from related com-

plications, [7] yet data characterizing the drivers 

of prehospital delay remain limited, particularly 

outside single-center or emergency-department-

only samples. Understanding these barriers is 

important both for guiding clinical practice and 

for informing policy: timely presentation reduces 

the need for costly interventions, shortens hos-

pital stays, and improves survival. [7-9] 

This study aimed to examine the factors associ-

ated with delayed hospital arrival among pa-

tients with ACS presenting to major referral hos-

pitals in Addis Ababa, with specific objectives of 

describing the time from symptom onset to arri-

val, identifying sociodemographic and system-

level determinants of delay, and assessing the 

level of prehospital care utilization. 

 

2. Materials and Methods 

Study design and setting 

This was a prospective cross-sectional study 

conducted from May to September 2024 at four 

government hospitals in Addis Ababa, Ethiopia: 

Tikur Anbessa Specialized Hospital, a national 

referral and teaching hospital; Zewditu Memorial 

Hospital, a referral hospital serving patients from 

within and outside Addis Ababa; St. Paul's Hospi-

tal Millennium Medical College, which maintains 

a cardiac intensive care unit and catheterization 

laboratory; and St. Peter Hospital. These sites 

were selected as principal referral centers for 

ACS in the city. 

Study subject and sampling 

The source population comprised patients diag-

nosed with ACS; the study population comprised 

ACS patients treated at the four study hospitals 

during the study period. Patients were enrolled 

by convenience sampling. Using a single popula-

tion proportion formula (Zα/2 = 1.96, p = 0.5, d = 

0.05), a minimum sample of 384 was calculated 

and then corrected for the finite eligible popula-

tion (approximately 120 patients over the pre-

ceding four months), yielding a corrected sample 

of 102; after adjusting for a 10% non-response 

rate, the final target sample size was 114, which 

was achieved. 

Patients aged 18 years or older with a confirmed 

diagnosis of ACS who consented to participate 

were included. Patients who declined participa-

tion, whose ACS diagnosis was not confirmed, 

who were under 18 years of age, or who had 
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cognitive impairment affecting recall were ex-

cluded. 

Study variables and operational definitions 

The primary outcome was time from symptom 

onset to first medical contact, dichotomized as 

early (≤ 12 hours) or delayed (> 12 hours) 

presentation, consistent with a cut-point used in 

prior regional research; [13] time to presentation 

was additionally analyzed using a 4-hour cut-

point. Independent variables included age, sex, 

marital status, education level, occupation, 

comorbidities, health insurance status, aware-

ness of ACS symptoms, mode of transport, and 

distance from a health facility. 

Data collection and analysis 

Data were collected using an interviewer-

administered, semi-structured questionnaire 

adapted from a previously validated instrument 

used in Bangladesh [13] and modified for the 

local context, administered via Google Forms by 

five trained data collectors in the patient's pre-

ferred language. The instrument was pretested 

on 5% of the target population prior to full data 

collection. Completed questionnaires were re-

viewed for completeness, coded, and entered 

into Microsoft Excel before export to SPSS ver-

sion 27 for analysis. Descriptive statistics (fre-

quencies, means, medians, standard deviations) 

summarized sociodemographic and clinical char-

acteristics. Bivariable and multivariable logistic 

regression were used to identify factors associ-

ated with delayed presentation; variables with p 

< 0.05 in the multivariable model were consid-

ered statistically significant. 

Ethical considerations 

Ethical clearance was obtained from the ethical 

review committee of the Department of Emer-

gency and Critical Care Medicine, Addis Ababa 

University, prior to data collection. The princi-

ples of beneficence, non-maleficence, autono-

my, and justice were upheld throughout the 

study, and written informed consent was ob-

tained from all participants. 

2) Results 

Sociodemographic characteristics 

Of 114 participants, 78 (68.4%) were male, and 

36 (31.6%) were female; 61 (53.5%) were aged 

between 40 and 60 years. Most participants 

(66.7%) were married, and educational attain-

ment was fairly evenly distributed, with college-

level education most common (28.1%). Just over 

half of participants (51.8%) had no health insur-

ance. Comorbidities included hypertension 

(55.8%), type 2 diabetes mellitus (28.3%), is-

chemic heart disease (10.5%), chronic kidney 

disease (6.1%), and chronic obstructive pulmo-

nary disease (4.4%). Fewer than 40% of partici-

pants demonstrated awareness of ACS symp-

toms prior to their event (Table 1)

Table 1. Socio-demographic characteristics of patients with acute coronary syndrome, May-September 2024, 

Addis Ababa, Ethiopia (n=114). 

Age group (years) < 40 14 (12.3) 

 40–60 61 (53.5) 

 > 60 39 (34.2) 

Sex Female 36 (31.6) 

 Male 78 (68.4) 



Original article                                                                PAJEC 

 

 
85Aklilu Belay; PAJEC. Vol. 4; No. 2; September 2026 

Marital status Married 76 (66.7) 

 Single 8 (7.0) 

 Divorced 19 (16.7) 

 Widowed 11 (9.6) 

Highest education level No formal education 24 (21.1) 

 Primary 17 (14.9) 

 Secondary 23 (20.2) 

 College 32 (28.1) 

 University 18 (15.8) 

Health insurance Yes 55 (48.2) 

 No 59 (51.8) 

Distance from health facility < 5 km 18 (15.8) 

 5–10 km 53 (46.5) 

 > 10 km 43 (37.7) 

Prehospital care-seeking and time to presenta-

tion 

The point of first medical contact was a health 

center for 42.1% of participants, while 24.6% 

presented directly to one of the four study hos-

pitals. Only 37.7% of participants knew a gov-

ernment ambulance number, and 34.2% knew a 

private ambulance number. Ambulance was the 

mode of arrival at the study hospital for 39.5% of 

patients; taxis (37.7%), private vehicles (12.3%), 

and walking (10.5%) accounted for the rest (Ta-

ble 2). The mean time from symptom onset to 

first medical contact was 14.0 hours (range 1–

144 hours), and the mean time from first medi-

cal contact to arrival at the study hospital was 7 

hours (range 1–66 hours). Only 14 patients 

(11.9%) presented within 4 hours of symptom 

onset, and 57% presented more than 12 hours 

after onset. 

 

Table 2. Prehospital care-seeking and transport characteristics of patients with acute coronary syndrome, Addis 

Ababa, Ethiopia (n=114). 

Point of first contact This hospital (direct) 28 (24.6) 

 Health center 48 (42.1) 

 Private clinic 19 (16.7) 

 Other hospital 19 (16.7) 

Knew a government ambulance number Yes 43 (37.7) 
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 No 71 (62.3) 

Knew a private ambulance number Yes 39 (34.2) 

 No 75 (65.8) 

Mode of arrival at hospital Ambulance 45 (39.5) 

 Taxi 43 (37.7) 

 Private car 14 (12.3) 

 Walking 12 (10.5) 

Clinical presentation, complications, and man-

agement 

Chest pain was the presenting symptom in 88 

patients (77.9%), followed by shortness of 

breath (76.1%), diaphoresis (46.5%), and nau-

sea/vomiting (43.9%). By subtype, 52% of pa-

tients had STEMI and 32% had NSTEMI. The 

overall complication rate was 30.7%, with acute 

decompensated heart failure the most frequent 

complication (15.8%), followed by death (7.9%) 

and arrhythmia (7.0%). Most patients (72.6%) 

received no reperfusion therapy; 27.4% under-

went percutaneous coronary intervention, and 

none received thrombolytics (Table 3). 

Table 3. Clinical presentation, complications, and management of patients with acute coronary syndrome, Addis 

Ababa, Ethiopia (n=114). 

Presenting symptom Chest pain 88 (77.9) 

 Shortness of breath 86 (76.1) 

 Diaphoresis 53 (46.5) 

 Nausea and vomiting 50 (43.9) 

Complication None 79 (69.3) 

 Acute decompensated heart failure 18 (15.8) 

 Death 9 (7.9) 

 Arrhythmia 8 (7.0) 

Reperfusion therapy received None 82 (72.6) 

 Percutaneous coronary intervention 31 (27.4) 

Determinants of delayed presentation 

On multivariable logistic regression, no formal 

education (AOR 1.55, 95% CI 1.20–3.10, p = 

0.018), absence of health insurance (AOR 3.20, 

95% CI 2.67–4.21, p = 0.002), and residence 

more than 10 km from a health facility (AOR 

1.70, 95% CI 1.25–4.21, p = 0.004) were inde-

pendently associated with delayed presentation. 

Residence within 5 km of a facility was protec-

tive (AOR 0.80, 95% CI 0.53–0.96, p = 0.015), and 
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use of an ambulance for transport (AOR 0.86, 

95% CI 0.23–0.97, p = 0.032). Age, sex, marital 

status, awareness of ACS, and mode of transport 

other than ambulance were not independently 

associated with delay (Table 4). 

Table 4. Bivariable and multivariable logistic regression analysis of factors associated with delayed presentation 

among patients with acute coronary syndrome, Addis Ababa, Ethiopia (n=114) 

Variable COR (95% CI) p-value AOR (95% CI) p-value 

Age 1.90 0.977 1.40 (0.16–12.59) 0.764 

Male sex 1.80† 0.931 2.50 (0.50–12.56) 0.266 

Marital status 1.01 (0.94–1.09) 0.799 1.50 (0.22–10.04) 0.676 

No formal education 1.50 (1.06–2.13) 0.023* 1.55 (1.08–2.23) 0.018* 

Primary education 1.02 (0.97–1.07) 0.450 5.05 (0.30–85.55) 0.262 

College/university educa-

tion 

1.76 (0.24–13.03) 0.580 1.61 (0.28–9.36) 0.596 

No health insurance 2.30 (1.29–4.11) 0.005* 3.20 (1.53–6.69) 0.002* 

Low awareness of ACS 1.20 (0.97–1.48) 0.090 1.03 (0.96–1.10) 0.377 

Ambulance transport 0.75 (0.49–1.14) 0.180 0.86 (0.75–0.99) 0.032* 

Taxi transport 1.05 (0.96–1.15) 0.300 1.67 (0.17–16.06) 0.657 

Walking to facility 1.45 (0.97–2.17) 0.070 1.06 (0.85–1.32) 0.607 

Residence <5 km 0.70 (0.51–0.97) 0.030* 0.80 (0.67–0.96) 0.015* 

Residence 5–10 km 1.03 (1.00–1.07) 0.090 1.08 (0.91–1.28) 0.380 

Residence >10 km 1.23 (1.05–1.44) 0.010* 1.70 (1.18–2.44) 0.004* 

ACS subtype 1.07 (0.99–1.15) 0.070 1.23 (0.98–1.54) 0.070 

Presence of chest pain 1.40 (0.99–1.99) 0.060 1.21 (0.37–3.91) 0.750 

3. Discussion 

This study identified sociodemographic, eco-

nomic, and system-level factors independently 

associated with delayed hospital arrival among 

ACS patients in Addis Ababa. Most participants 

were over 40 years of age and male, consistent 

with established coronary risk patterns; howev-

er, unlike some prior evidence in which female 

sex was associated with delay, [13]sex was not an 

independent predictor of delay in this cohort. 

Over half of participants (57%) presented more 

than 12 hours after symptom onset, and only 

11.9% presented within the first 4 hours, a 

markedly longer delay than the roughly 4-hour 

average reported in a large Chinese cohort, [12] 

though shorter than the multi-day delays re-

ported in one prior Ethiopian study. [15] The clin-
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ical profile in this cohort, dominated by chest 

pain (77.9%), is consistent with a 2019 Addis 

Ababa study reporting chest pain in 81.7% of 

ACS patients. [19] 

Lack of formal education, absence of health in-

surance, and greater distance from a health fa-

cility each independently predicted delay, while 

ambulance use and residence within 5 km of a 

facility were protective. These findings align 

with prior work from China and Bangladesh 

identifying education, insurance status, and ge-

ographic access as key structural determinants 

of prehospital delay. [8,13]In particular, prehospi-

tal ambulance-based anti-ischemic medication 

administration was essentially absent in this 

cohort, and most participants lacked knowledge 

of an ambulance phone number, underscoring 

substantial gaps in the local emergency medical 

services system. 

This study has several limitations. The relatively 

short enrolment period estimates a modest 

sample size, and convenience sampling across 

four hospitals may limit generalizability to the 

broader ACS population in Addis Ababa. Com-

parative regional evidence on this topic is 

scarce, limiting the ability to contextualize some 

findings against similar settings. 

4. Conclusion 

More than half of ACS patients presenting to 

major referral hospitals in Addis Ababa arrived 

more than 12 hours after symptom onset. Edu-

cational attainment, health insurance coverage, 

distance from care, and ambulance utilization 

were the principal modifiable determinants of 

delay, while overall awareness of ACS symp-

toms and use of emergency medical services 

remained low. Public health campaigns to raise 

awareness of ACS symptoms, expansion of 

health insurance coverage, and strengthening of 

prehospital emergency medical services, partic-

ularly ambulance availability and public 

knowledge of ambulance access, are recom-

mended to promote timely presentation and 

improve outcomes. 
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Severe malaria-associated secondary glaucoma: a case report 

Ephrem Basazinew1*, Yohannes Tilahun2, Getachew Alemu1, Alemu Bimrew1, Getahun Derso3, 

Temesgen Alemayehu4, Getachew Abebe1

ABSTRACT 

Introduction: Malaria remains a significant global health challenge, particularly in 

endemic regions, with severe complications affecting multiple organ systems. Ocular 

manifestations, though less common, can include vision-threatening conditions such 

as secondary glaucoma. This report describes a rare case of secondary acute angle-

closure glaucoma developing in the context of severe Plasmodium falciparum malar-

ia. 

Case Presentation: A 55-year-old Ethiopian woman presented to the emergency 

room with a 5-day history of high-grade intermittent fever, headache, and joint pain. 

Laboratory findings confirmed falciparum malaria, with marked thrombocytopenia. 

Despite initial antimalarial therapy, she developed blurred vision and ocular redness. 

Ophthalmologic evaluation revealed shallow anterior chambers, mid-dilated pupils, 

and significant intraocular pressure elevation. She received topical glaucoma treat-

ment, resulting in symptomatic relief and intraocular pressure reduction. Her platelet 

count improved during hospitalization, and she was discharged in stable condition. 

Conclusion: This case underscores the importance of promptly recognizing ocular 

complications in severe malaria. Secondary glaucoma, although rare, can develop 

rapidly and requires timely ophthalmologic intervention to prevent irreversible vision 

loss. Awareness of such associations is vital for the comprehensive management of 

malaria patients presenting with visual symptoms. 
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1. Introduction 

Malaria remains a devastating global public 

health crisis, causing over 282 million cases and 

610,000 deaths annually. The burden is heavily 

concentrated in sub-Saharan Africa, which ac-

counts for approximately 95% of global cases. In 

highly endemic countries like Ethiopia, it is a 

leading cause of morbidity and mortality, se-

verely impacting rural livelihoods.(1) 

Severe Plasmodium falciparum malaria is a life-

threatening medical emergency. Its defining 

hallmark is rapid multisystem involvement, 

largely driven by the parasite's ability to se-

quester in the microvasculature and trigger 

widespread endothelial dysfunction.(2) 

Although malaria is primarily known for causing 

systemic symptoms, the Plasmodium parasite 

can also cause a range of ocular complications. 

The most distinct ophthalmic presentation of 

the disease is malarial retinopathy, which is 

specifically associated with Plasmodium falcipa-

rum infections.(3) 

Secondary glaucoma, particularly acute angle-

closure glaucoma, is a rare but important ocular 

complication associated with severe malaria. It 

is primarily driven by inflammatory changes, 

such as acute panuveitis, which can trigger cilio-

choroidal effusion, block aqueous humor out-

flow, and lead to an irreversible, rapid rise in 

intraocular pressure.(4) 

Documenting rare ocular complications in ma-

laria patients is essential to improve awareness, 

enable early recognition and management, and 

prevent irreversible vision loss. 

2. Case report 

A 55-year-old Ethiopian woman presented to 

the Emergency room with a 5-day history of 

headache, high-grade fever, joint pain, chills, 

and rigors, along with loss of appetite, dry 

cough, and shivering. She reported recent travel 

to a malaria-endemic area ten days prior. She 

denied any loss of consciousness, seizures, or 

vomiting. 

Vital signs were stable, except for the fever 

(38.5°C). HEENT examination revealed pink con-

junctiva and non-icteric sclera. Neurological as-

sessment showed a Glasgow Coma Scale (GCS) 

score of 15/15. 

Laboratory investigations revealed: 

Complete Blood Count (CBC): WBC 6.5 × 10³/μL, 

neutrophils 65.2%, hemoglobin 12.3 g/dL, plate-

lets 36 × 10³/μL (severe thrombocytopenia) 

Peripheral blood film confirmed intraerythrocyt-

ic ring forms consistent with Plasmodium falci-

parum. Other labs showed: Creatinine 1.21 

mg/dL, blood glucose 196 mg/dL, electrolytes 

within normal limits. Viral markers: negative. 

Based on these findings, she was started on ar-

tesunate and antipyretics. 

Clinical Course 

On day 3 of hospitalization, she developed 

blurred vision, nausea, vomiting, and a persis-

tent headache. Suspecting meningitis, a brain 

MRI was performed, which showed no acute 

abnormalities. Subsequently, she exhibited red-

dish discoloration of her eyes (occurred later on 

the same day after the MRI.) 

During the ophthalmologic assessment, the pa-

tient showed reduced visual acuity, measuring 

6/18 in the right eye and 6/24 in the left. Exam-

ination with a slit-lamp and tonometry revealed 

a shallow anterior chamber, mid-dilated fixed 

pupils, corneal edema, and significantly elevat-

ed intraocular pressures (IOP) of 40 mm Hg in 
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the right eye and 44 mm Hg in the left. These 

findings are consistent with secondary acute 

angle-closure glaucoma (AACG). The fundus ex-

amination revealed optic discs exhibiting signs 

of cupping, with no signs of uveitis. Due to re-

source limitations, additional assessments such 

as gonioscopy, B-scan ultrasonography, or OCT 

were not performed. 

The patient received topical timolol maleate 

0.5% drops (one drop every 12 hours), along 

with dexamethasone eye drops. The rationale 

for dexamethasone was to manage intraocular 

inflammation and prevent posterior segment 

involvement. 

Her systemic malaria treatment continued with 

artesunate. The ocular hypertension responded 

well to topical therapy, with IOP decreasing to 

23 mm Hg (right) and 29 mm Hg (left) within 24 

hours. Her platelet count improved from 

36×10³/μL to 84×10³/μL and then to 164×10³/μL 

during hospitalization. The decision was made 

to monitor her closely, and no surgical interven-

tion was necessary. The patient was discharged 

after six days with stable systemic and ocular 

status. 

Follow-up and Outcome:  

Follow-up at 1 month post-discharge showed 

stable visual acuity, normal optic disc appear-

ance, and maintained intraocular pressures 

without glaucoma medications. No recurrent 

angle closure or other ocular issues were noted. 

3. Discussion 

This case highlights a rare but severe ocular 

complication, secondary acute angle-closure 

glaucoma, associated with severe Plasmodium 

falciparum malaria. 

Secondary angle-closure glaucoma in severe 

malaria typically results from a "posterior push-

ing" mechanism triggered by systemic illness. 

Malarial retinopathy, microvascular occlusions, 

and severe inflammation can cause the ciliary 

body and choroid to swell, forcing the lens-iris 

diaphragm forward and blocking the eye's 

drainage angle 5. 

While common malarial ocular complications 

include retinal hemorrhages and malarial reti-

nopathy, secondary glaucoma remains an ex-

tremely rare and distinct clinical event. Its rarity 

underscores a potentially severe immune-

mediated or inflammatory pathway triggered by 

the malarial parasite 6. 

Prompt ophthalmologic assessment is critical 

for malaria patients presenting with visual 

symptoms to prevent rapid progression to irre-

versible vision loss. Because the retina shares 

the same microvascular bed as the brain, ocular 

symptoms often indicate severe central nervous 

system complications and require immediate, 

coordinated care 7. 

Timely ocular interventions, such as topical IOP-

lowering eye drops (e.g., prostaglandin analogs 

or beta-blockers), are the mainstay for reducing 

intraocular pressure (IOP). When administered 

promptly, these interventions effectively pre-

serve the optic nerve and prevent irreversible 

vision loss by decreasing aqueous humor pro-

duction or improving its drainage 8 

Raising awareness about ocular manifestations 

of malaria is crucial. Routine ocular examina-

tions should be integrated into the manage-

ment protocols for severe malaria to ensure 

timely intervention and preservation of vision 9. 

This case highlights a rare ocular complication 

of malaria, but more research is needed to un-

derstand its prevalence and management. Limi-

tations include being a single case and lack of 

detailed ocular imaging. 
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4. Conclusion 

This case underscores the importance of 

prompt recognition of ocular complications in 

severe malaria. Secondary glaucoma, although 

rare, can develop rapidly and requires timely 

ophthalmologic intervention to prevent irre-

versible vision loss. Awareness of such associa-

tions is vital for comprehensive management of 

malaria patients presenting with visual symp-

toms. 
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Delayed Diagnosis of Community-Acquired Pneumonia-Associated Spontaneous 
Pneumomediastinum Following Nonspecific Symptoms: A Case Report 

Muhammed Enes Taysi*

                                                                                                                                                                 

ABSTRACT 

Pneumonia is a common acute lower respiratory tract infection, whereas pneumo-

mediastinum is uncommon and may present with nonspecific symptoms, making it 

easy to overlook on initial assessment. We report a 25-year-old male smoker who 

presented to the emergency department with a three-week history of malaise, fa-

tigue, and loss of appetite, followed in the days before admission by chills, worsening 

fatigue, productive cough, retrosternal pleuritic chest pain, and nausea. On respira-

tory examination, fine crackles were auscultated over both upper lobes, with no pal-

pable subcutaneous crepitus. Laboratory tests showed elevated C-reactive protein 

and leukocytosis. Chest radiography did not demonstrate pneumomediastinum, but 

computed tomography revealed bilateral upper lobe pneumonia with mediastinal 

and Para cardiac air and cervical subcutaneous emphysema. The patient was man-

aged conservatively with antibiotics, supportive care, analgesia, antiviral treatment, 

and inhaled therapies. He improved clinically and was discharged without complica-

tions or invasive intervention. The distinctive features of this case were the pro-

longed nonspecific symptom course, the absence of clinically palpable cervical sub-

cutaneous emphysema, and the failure of chest radiography to demonstrate pneu-

momediastinum despite its detection on CT. These findings emphasize that sponta-

neous pneumomediastinum may be overlooked in patients with community-

acquired pneumonia when clinical and radiographic findings are subtle. 
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1. Introduction 

Pneumonia is a common acute lower respiratory 

tract infection involving the distal airways and 

alveoli. Although it is broadly categorized as 

community-acquired or hospital-acquired, mul-

tiple classification systems are also used. The 

most frequently identified causative pathogens 

of CAP include Streptococcus pneumoniae, res-

piratory viruses, Haemophilus influenzae, Myco-

plasma pneumoniae, and Legionella pneumophi-

la. Symptoms such as cough, dyspnea, pleuritic 

chest pain, or acute functional and cognitive de-

cline, together with abnormal vital signs, sugges-

tive lung examination findings, and supportive 

radiological imaging, are key elements that guide 

the diagnosis. Mild CAP is generally managed in 

the outpatient setting, moderate cases are 

treated on inpatient wards, and severe cases are 

managed in intensive care units. (1-3) 

The mediastinum is defined as a visceral com-

partment bounded by the pleurae, thoracic inlet, 

diaphragm, sternum, and thoracic vertebral col-

umn. It contains multiple critical structures, in-

cluding the heart, great vessels, the trachea, and 

major nerves. (4) Pneumomediastinum is a clini-

cal entity characterized by the presence of air 

within the mediastinum. Although chest pain is 

the most common presenting symptom, dysp-

nea, neck swelling, cervical pain, dysphagia, 

odynophagia, and dysphonia may also be re-

ported at presentation. Pneumothorax, subcuta-

neous emphysema, and air within the spinal ca-

nal may accompany this condition. Pneumome-

diastinum is mainly classified as primary or sec-

ondary. Primary spontaneous pneumomediasti-

num is generally self-limited and typically re-

solves spontaneously. In general, distinguishing 

primary spontaneous pneumomediastinum from 

secondary causes remains a diagnostic chal-

lenge. (5-7) 

Pneumomediastinum is a rare complication of 

pneumonia, with only a limited number of 

pneumonia-associated cases reported in the lit-

erature. (8) Up to 30% of patients with pneumo-

mediastinum may have a normal chest radio-

graph, and chest CT has therefore been suggest-

ed when clinical suspicion persists despite nor-

mal radiographic findings. (7) This diagnostic chal-

lenge is particularly relevant in the emergency 

setting, where prolonged nonspecific presenta-

tions, as in the present case, may delay recogni-

tion of spontaneous pneumomediastinum. 

In this article, we present a case of a patient 

whose symptoms initially began with atypical 

features and who presented to our department 

approximately three weeks later due to clinical 

worsening, at which time pneumonia, pneumo-

mediastinum, and cervical subcutaneous emphy-

sema were identified. Through this case, we aim 

to provide a multidimensional discussion and to 
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raise clinicians’ awareness of the need for 

heightened vigilance in delayed presentations. 

2. Case report 

A 25-year-old male patient presented to our 

emergency department. He had undergone ton-

sillectomy during childhood. He had no other 

known medical history or chronic disease. He 

had no known allergies. He was an active smok-

er. 

He reported malaise, fatigue, and loss of appe-

tite that had started approximately three weeks 

prior to presentation. These symptoms did not 

fully resolve and persisted during this period. 

Approximately five days before presentation, 

chills and shivering developed. His fatigue also 

worsened during this time. He reported intermit-

tent cough and sputum production in the pre-

ceding period. However, these symptoms be-

came more prominent over the last one to two 

days. 

He presented primarily with retrosternal chest 

pain, cough, sputum, and nausea. The chest pain 

was described as sharp and stabbing, and it var-

ied with inspiration and expiration. He stated 

that the sputum was slightly green. He also re-

ported that his cough had worsened over the 

last two to three days. 

On admission, his blood pressure was 109/74 

mmHg, respiratory rate was 19 breaths/min, 

heart rate was 98 beats/min, oxygen saturation 

was 97% on room air, and body temperature 

was 36.7°C. His BMI was approximately 21.2 

kg/m². He was conscious and fully oriented, with 

a Glasgow Coma Scale score of 15. No neck 

swelling or tenderness was present. On respira-

tory examination, fine crackles were auscultated 

over both upper lobes, and no palpable subcuta-

neous crepitus was detected. Abdominal exami-

nation was unremarkable, and peripheral pulses 

were palpable. Laboratory tests revealed a CRP 

level of 202 mg/L and a white blood cell count of 

18.05 × 10⁹/L. The CURB-65 score was 0 at 

presentation, consistent with low-severity com-

munity-acquired pneumonia. 

Chest CT demonstrated findings consistent with 

pneumonia in both upper lobes. In addition, dif-

fuse air densities were detected in the mediasti-

num and paracardiac regions. Air densities were 

also observed in the included cervical soft tis-

sues. These findings were consistent with pneu-

momediastinum and subcutaneous emphysema. 
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Figure 1: Radiological imaging obtained at emergency department presentation. (a) Posteroanterior (PA) chest 

radiography. (b) Axial chest CT (lung window) demonstrating bilateral upper-lobe parenchymal opacities con-

sistent with pneumonia (blue arrows). (c–d) Axial CT images showing cervical soft-tissue air consistent with sub-

cutaneous emphysema (red arrows). (e) Sagittal and (f) coronal CT reconstructions demonstrating mediastinal 

and cervical soft-tissue air consistent with pneumomediastinum and subcutaneous emphysema (red arrows) 

No history of trauma, forceful vomiting/retching, 

recent invasive airway or esophageal proce-

dures, or substance inhalation was reported, and 

CT did not demonstrate findings suggestive of 

tracheobronchial or esophageal injury. No mi-

crobiological investigations were performed; 

therefore, a specific causative pathogen could 

not be identified. 

The patient was evaluated in consultation with 

the Pulmonology and Thoracic Surgery depart-

ments and was admitted to the Thoracic Surgery 

ward for close observation. After clinical assess-

ment and multidisciplinary evaluation with Pul-

monology and Thoracic Surgery, bronchoscopy 

was not pursued because no clinical or CT find-

ings raised suspicion of tracheobronchial injury. 

In the absence of microbiological testing, empiri-

cal antimicrobial treatment was administered 

during inpatient follow-up, including intravenous 

ceftriaxone (1 g twice daily) and oral levofloxacin 

(750 mg once daily), together with empirical an-

tiviral therapy with oseltamivir (75 mg twice dai-

ly). Analgesic therapy was administered for chest 

pain. During follow-up, oxygenation remained 

stable and no clinically significant oxygen re-

quirement developed. In the ward, inhaled 

ipratropium (three times daily) and budesonide 

(once daily) were also prescribed as supportive 

respiratory therapy. The patient was advised 

about the adverse health effects of smoking and 

was informed that support could be obtained 

from a smoking cessation clinic. The patient was 

monitored for six days and discharged after clini-

cal improvement. Laboratory parameters re-

turned to normal ranges, and follow-up imaging 

demonstrated regression of radiological findings 

without complications. No surgical intervention 

was required. Post-discharge follow-up data 

were unavailable; therefore, we could not assess 

subsequent symptom recurrence or smoking 

cessation status. 
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The clinical course, key diagnostic findings, and 

conservative management from symptom onset 

to discharge are summarized in Figure 2. 

 

Figure 2: Timeline diagram summarizing the clinical course, key diagnostic findings, and conservative 

management of the presented case from symptom onset to discharge 

3. Discussion 

Spontaneous pneumomediastinum is a relative-

ly uncommon condition that is most often ob-

served in young adult males who are tall and 

have a slender body habitus. It typically occurs 

without an identifiable underlying pathology. 

Our patient similarly matched the commonly 

described young male demographic. However, 

given his concurrent illness, a facilitating factor 

such as cough was also present. Spontaneous 
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pneumomediastinum is generally reported to 

be self-limited, and the mean age at presenta-

tion has been reported to be 25 years. We 

found that our case closely aligned with the pat-

terns described in the literature. (9, 10) 

Spontaneous pneumomediastinum associated 

with respiratory infections has been reported 

previously; however, our case showed several 

distinctive features. The patient had approxi-

mately three weeks of nonspecific symptoms, 

while cervical subcutaneous emphysema was 

not clinically palpable and pneumomediastinum 

was not evident on chest radiography but was 

detected on CT. A recent clinical review also 

emphasized that pneumomediastinum may not 

be apparent on chest radiography and that CT 

can aid diagnosis when suspicion persists. (7) 

These features may complicate the diagnosis 

and increase the likelihood of pneumomediasti-

num being overlooked. 

A recent comprehensive review of 1,134 pa-

tients with spontaneous pneumomediastinum 

reported a recent respiratory infection in 9% of 

cases. (11) In the same review, chest pain and 

dyspnea were the predominant presenting 

symptoms, whereas subcutaneous emphysema 

was the most frequent physical examination 

finding. (11) Against this background, the present 

case was notable for a prolonged period of non-

specific constitutional symptoms, the absence 

of clinically palpable subcutaneous emphysema, 

and the lack of radiographic evidence of pneu-

momediastinum on the initial chest radiograph, 

with the diagnosis subsequently established by 

CT. Taken together, these features distinguish 

the present case from the more typical clinical 

profile described in the broader spontaneous 

pneumomediastinum literature and underscore 

the potential for delayed recognition in atypical 

presentations. 

Although determining the exact incidence is 

difficult, one report describes an incidence of 

approximately 1 case per 30,000 emergency 

department visits. This finding is important be-

cause it underscores that the condition is rela-

tively rare. (12) The precise etiology also remains 

unclear. One of the proposed mechanisms is 

alveolar rupture that occurs after a triggering 

event. (13) Asthma exacerbation has been re-

ported as one of the most common triggers. 

Barotrauma, increased intrathoracic pressure, 

and the Valsalva maneuver have also been im-

plicated. Withdrawal symptoms related to sub-

stance use have similarly been described as po-

tential triggers. (13, 14) Other reported associated 

factors include cough, mechanical ventilation, 

pneumonitis, emphysema, pulmonary fibrosis, 

acute respiratory distress, heroin, cannabis, and 

cocaine use, infections of the head and neck 

region, tracheobronchial and esophageal tears, 

and trauma involving the maxillary sinus wall (9, 

15, 16). In our patient, cough was present and 

could be considered a plausible contributing 

symptom. However, because of the delayed 

presentation, it should also be emphasized that 

the exact course and sequence of events cannot 

be reliably determined. A potential contributory 

role of pneumonia-associated cough in the de-

velopment of pneumomediastinum cannot be 

excluded; however, the available findings are 

insufficient to establish a direct causal relation-

ship in a single observational case. 

As part of the differential diagnostic evaluation, 

potential secondary causes of pneumomedias-

tinum were also systematically considered. A 

recent clinical review describes trauma, iatro-

genic airway or thoracic interventions, mechan-

ical ventilation, underlying pulmonary diseases, 

inhalational exposures, forceful vomiting or 

retching, and physical activity among recog-
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nized causes or precipitating factors of pneu-

momediastinum. (7) In the present case, there 

was no history of trauma, asthma or other 

chronic pulmonary disease, mechanical ventila-

tion, recent invasive procedures, forceful vomit-

ing, inhalational drug use, or strenuous physical 

activity. Furthermore, CT revealed no findings 

suggestive of tracheobronchial or esophageal 

injury. 

The most common symptoms of pneumomedi-

astinum include chest pain, neck pain, dyspnea, 

dysphagia, and a sense of tightness or swelling 

involving the face and neck. Among these, chest 

pain is the most frequently reported presenting 

symptom. (17) In our patient, chest pain was also 

present at the time of presentation and repre-

sented the most prominent symptom. 

Physical examination findings may include sub-

cutaneous emphysema. Crepitus may be de-

tected on palpation, particularly when the em-

physema extends more superficially. A charac-

teristic precordial crackling sound may also be 

heard on cardiac auscultation. (16) In our patient, 

subcutaneous emphysema was detected on 

imaging. However, palpable crepitus was not 

identified on physical examination. This was 

considered to be related to the deeper distribu-

tion of the emphysema. 

Nonspecific laboratory abnormalities such as 

elevated CRP and leukocytosis have been re-

ported in pneumomediastinum, and our case 

similarly showed marked elevations in these 

parameters. (17) However, because our patient 

had concomitant pneumonia, it is not possible 

to attribute these laboratory findings solely to 

pneumomediastinum. (17) 

From a pathophysiological perspective, an in-

creased pressure gradient between the intra 

alveolar and interstitial spaces causes air to leak 

from small alveolar openings and ruptured al-

veoli into the perivascular space. This process 

leads to interstitial emphysema. (15) It has also 

been reported that this pressure gradient may 

extend along the vascular sheaths and cause air 

dissection. (15) In addition, a sudden increase in 

mediastinal pressure has been emphasized as a 

factor that may also lead to pneumothorax. (15) 

In the diagnostic evaluation, radiographic imag-

ing modalities are recommended, primarily 

chest radiography, as well as ultrasonography, 

contrast esophagography, and CT. (18) For chest 

radiography, an anteroposterior view together 

with a lateral view is recommended. It has been 

emphasized that PA chest radiography alone 

may miss the diagnosis in up to 50% of cases. 

This limitation has been attributed to the radio-

lucent appearance between the left cardiac 

border and the mediastinal pleura. (18) CT is 

more sensitive and can detect mediastinal air 

that may not be visible on chest radiography. 

For this reason, CT has been reported as the 

gold standard for diagnosing spontaneous 

pneumomediastinum. (9, 19) In our case, a similar 

pattern was observed. Pneumomediastinum 

was not detected on PA chest radiography (Fig-

ure 1) but was identified on CT imaging (Figure 

1). 

In general, the management of spontaneous 

pneumomediastinum is primarily conservative 

and supportive. Rest is recommended. Patients 

should be advised to avoid maneuvers that may 

increase intrathoracic pressure. Oxygen therapy 

and adequate analgesia are also central compo-

nents of treatment. (9) If an underlying triggering 

condition is identified, targeted management of 

that condition should be planned as part of the 

overall approach. (9) 
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A recent clinical review emphasized that man-

agement largely consists of supportive care, 

while further invasive diagnostic evaluation 

should be selectively guided by clinical suspicion 

rather than routinely performed. (7) This ap-

proach was consistent with the present case, in 

which no tracheobronchial or esophageal injury 

was identified, and the patient improved with 

conservative inpatient management without 

surgical intervention. Regarding the concomi-

tant community-acquired pneumonia, current 

CAP guidance recommends a β-lactam plus a 

macrolide or respiratory fluoroquinolone mono-

therapy for hospitalized patients with non-

severe CAP. In contrast, a β-lactam plus a res-

piratory fluoroquinolone is among the recom-

mended options for severe CAP. (20) In the pre-

sent case, ceftriaxone and levofloxacin were 

administered empirically during inpatient fol-

low-up. Given the patient’s low CURB-65 score 

and the recommended regimens for non-severe 

inpatient CAP, this regimen is best interpreted 

as an individualized inpatient treatment ap-

proach rather than a standard regimen for non-

severe CAP. 

After diagnosis, inpatient observation for at 

least the first 24 hours is recommended. This 

strategy aims to facilitate early recognition of 

potential complications and to minimize the risk 

of adverse outcomes. (21) The prognosis of spon-

taneous pneumomediastinum is generally fa-

vorable. Most cases tend to resolve spontane-

ously within a few days. (17) In a retrospective 

study, no recurrence was reported during a 

two-year follow-up period. (17) However, based 

on the currently available data, it is not possible 

to definitively exclude the possibility of post-

discharge recurrence. (9) 

4. Conclusion 

The coexistence of community-acquired pneu-

monia and spontaneous pneumomediastinum 

may present a diagnostic challenge, particularly 

when the clinical course is prolonged and non-

specific and typical physical or radiographic 

findings are absent. In the present case, pneu-

momediastinum was not evident on initial chest 

radiography and cervical subcutaneous emphy-

sema was not clinically palpable, whereas CT 

established the diagnosis. This case highlights 

the importance of maintaining clinical suspicion 

and considering CT when pneumomediastinum 

remains a diagnostic possibility despite nondi-

agnostic initial findings. In clinically stable pa-

tients without evidence of secondary structural 

injury, conservative management may result in 

a favorable outcome. 
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Perspective 

From Global Frameworks to Africa’s Disaster Risk Reduction Reali-
ties: Gaps and the Path to 2030 

Woldesenbet Waganew1*, Mohamed Alwi2, Pia Daniel3

A disaster is an acute ecological event whose severity overwhelms the affected 

community's coping capacity, requiring assistance from outside sources. It carries 

profound socio-economic and political repercussions. (1, 2)Between 2005 and 2015, 

disasters globally claimed over 700,000 lives, injured more than 1.4 million people, 

displaced approximately 23 million from their homes, and affected over 1.5 billion. 

individuals, with women, children, and vulnerable populations bearing a dispropor-

tionately heavy burden. (2)Disasters damage and destroy infrastructure and cause 

loss of life; in 2000, total GDP loss in the African region due to disaster deaths was 

estimated at approximately 2.2 billion. This represented about 0.4% of the region’s 

total GDP. (3) 

To mitigate these impacts, the United Nations developed a strategic framework 

known as the Sendai Framework for Disaster Risk Reduction. (2) The Sendai Frame-

work for Disaster Risk Reduction (2015-2030) is the global blueprint for substantially 

reducing disaster risk and losses in lives, livelihoods, and assets by 2030. It outlines 

four priorities for action: understanding disaster risk; strengthening disaster risk gov-

ernance to manage it; investing in disaster risk reduction for resilience; and enhanc-

ing disaster preparedness for effective response and “Build Back Better” recovery. To 

guide the progress, the framework sets Seven global targets by 2030: (A) reduce 

global disaster mortality, (B)reduce the number of affected people, (C) reduce direct 

disaster economic loss in relation to Gross Domestic Product, (D) reduce damage to 

critical infrastructure and disruption of basic services, (E) increase number of the 

number of countries with national and local and local DRR strategies within 2030 

deadline, (F) enhance international cooperation to developing countries, and 

(G)increase the availability of and access to multi-hazard early warning system and 

disaster risk information. (2) Since 2017, the African Union has adapted and imple-

mented the strategy. (4) 
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tober 21–24, 2024. The review found a major 

gap between what global plans promise and 

what is happening on the ground. It also high-

lighted several ongoing problems that make it 

hard to implement these plans effectively. These 

include a lack of funding, insufficient reliable 

data on disaster risks, poor integration of disas-

ter planning into broader development efforts, 

and failure to turn strategies into actions that 

help local communities.(5) 

With less than five years to 2030, Africa must 

shift from planning to accelerated action. This 

requires strengthening inclusive partnerships, 

mobilizing resources, and securing political will. 

Key actions include: embedding DRR across all 

government ministries, investing in localized risk 

data systems, decentralizing financing to com-

munity levels, enforcing "Build Back Better" 

standards in recovery, and establishing a bienni-

al Africa-wide peer-review mechanism to share 

lessons and foster accountability. Only through 

these concrete steps can Africa close the imple-

mentation gap and build genuine resilience by 

2030. 

In conclusion, while the Sendai Framework has 

provided a crucial global blueprint, Africa’s jour-

ney to 2030 reveals a persistent gap between 

policy aspiration and on-the-ground implemen-

tation. The path forward demands a decisive 

shift from planning to accelerated action, driven 

by stronger partnerships, political will, and tan-

gible community-level investment. Only through 

this paradigm shift can Africa build genuine resil-

ience and meet the framework’s ambitious tar-

gets.  
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