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Abstract 

Background: Trauma is defined as physical injury resulting from exposure to external energy. Major trauma poses a significant 

public health challenge in Sudan, where effective pre-hospital care is critical for survival and better outcomes, yet remains 

underdeveloped. This study aimed to quantitatively assess the pre-hospital management received by major trauma patients at a 

tertiary hospital in Khartoum State. Methods: A descriptive, cross-sectional, hospital-based study was conducted at 

Ibrahim-Malik Hospital in August 2022. We enrolled 308 major trauma patients via consecutive sampling. Data on 

demographics, trauma characteristics, and the delivery of 14 predefined standard interventions were collected via face-to-face 

interviews. The primary outcome was the proportion of needed interventions actually delivered. Results: The majority of 

participants were male (79%) and aged 17-40 years (80%). The most common injury mechanisms were road traffic accidents 

(24%), being hit by solid objects (24%), and stab wounds (23%). Only 2% of patients were transported by ambulance. While 

73% received some form of first aid, merely 3% received it from a trained person. Critically, 81% of patients received less than 

40% of their needed interventions. Significant gaps were identified in managing airway obstruction (only 13% of affected 

patients received care) and controlling bleeding (59%). Conclusion: Pre-hospital trauma care in Khartoum is significantly 

inadequate, characterized by reliance on untrained laypersons, severely limited ambulance services, and a critical deficit in 

essential intervention delivery. Urgent establishment of a formal pre-hospital care system, including community first responder 

training and expanded ambulance coverage, is imperative to mitigate preventable trauma deaths and disabilities. 
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1. Introduction 

Trauma poses a formidable global public health challenge, 

resulting in millions of deaths and disabilities annually. The 

burden is disproportionately high in low- and middle-income 

countries (LMICs), which account for over 90% of inju-
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ry-related deaths worldwide [1]. A recent scoping review 

further underscores the systemic weaknesses in African 

emergency medical services that contribute to this burden [10]. 

In Sudan, trauma constitutes a significant health burden, 

representing approximately 7% of all hospital attendances 

according to the national 2020 health statistical report [2]. 

Road traffic accidents, a leading mechanism, remain a critical 

issue as highlighted in the most recent global report [13]. 

The "golden hour" following a traumatic injury is a critical 

period during which timely and effective pre-hospital man-

agement—encompassing prompt first aid, resuscitation, and 

safe transport—serves as a cornerstone for improving survival 

rates and reducing long-term disability [3]. Internationally 

recognized programs like Pre-hospital Trauma Life Support 

(PHTLS) and Advanced Trauma Life Support (ATLS) pro-

vide standardized frameworks for this essential care [4, 5]. 

In many LMICs, formal pre-hospital care systems are 

fragmented or non-existent [6]. In Sudan, the provision of 

care before hospital arrival is largely uncoordinated, relying 

predominantly on the ad-hoc assistance of bystanders and 

informal transport modes [6]. While a previous study in 

Khartoum touched upon pre-hospital care for road traffic 

injuries [6], a detailed assessment quantifying the specific 

interventions needed versus those delivered for all major 

trauma mechanisms is lacking [16]. This study was therefore 

conducted to systematically quantify this gap in pre-hospital 

trauma care at a major tertiary facility in Khartoum State. The 

findings aim to provide a robust evidence base to inform the 

development of targeted interventions to strengthen the 

emergency medical response system in Sudan. 

2. Materials and Methods 

2.1. Study Design, Setting, and Population 

A descriptive, cross-sectional, hospital-based study was 

conducted at Ibrahim-Malik Hospital in Khartoum, Sudan, 

during August 2022. This hospital is a high-caseload tertiary 

facility receiving trauma cases from a large catchment area. 

The study population consisted of patients with major trauma 

presenting to the emergency department. Agitated, severely ill, 

and comatose patients were excluded for ethical and practical 

reasons related to obtaining informed consent and ensuring 

reliable data collection. 

2.2. Sample Size and Sampling 

A consecutive sampling strategy was employed over a de-

fined period from August 13 to 28, 2022. The final sample 

size was 308, comprising all eligible major trauma patients 

who attended the hospital during this period. This census 

approach was chosen to ensure a representative snapshot of 

cases. 

2.3. Data Collection and Variables 

Data were collected through face-to-face interviews using a 

structured, pre-tested questionnaire on an Android mobile 

phone using Epi Info 7.2 software. The study variables in-

cluded: 

Personal Variables: Age, sex, education level, occupation. 

Trauma Characteristics: Mechanism of injury, time of in-

cident, location, availability of a first aid box at the scene. 

Clinical Assessment: Presence of conditions such as airway 

obstruction, breathing difficulties, active bleeding, and frac-

tures. 

Interventions and Transport: Type of pre-hospital inter-

ventions delivered (e.g., bleeding control, airway manage-

ment), time to first aid, and mode of transportation to the 

hospital. 

Fourteen variables were pre-defined as "standard interven-

tions" for analysis. The primary outcome was the proportion 

of interventions delivered, calculated for each patient as 

(Number of interventions delivered / Number of interventions 

needed) × 100. 

2.4. Data Management and Statistical Analysis 

The collected data were checked for completeness, entered 

into Microsoft Excel, and analyzed using SPSS version 20. 

Descriptive statistics, including frequencies and proportions, 

were generated for all variables. The results are presented in 

text, tables, and figures. 

3. Results 

3.1. Demographic and Clinical Characteristics 

The study involved 308 participants. The mean age was 29 

years (range: 2-71), with 80% (n=247) belonging to the 17-40 

age group. The majority of participants were male (79%, 

n=244). Most participants had completed at least a secondary 

school education (74%, n=230). Non-governmental workers 

constituted the largest occupational group (43%, n=132). 

3.2. Trauma Characteristics and Pre-hospital 

Care 

The most common trauma mechanisms were road traffic 

accidents (24%, n=74), being hit by solid material (24%, 

n=73), and stab wounds (23%, n=72). Head injuries were the 

most frequently affected body part (34%, n=105) (Table 1). 

Clinically, 67% (n=205) of patients presented with bleeding, 

20% (n=61) with breathing difficulties, and 6% (n=22) with 

airway obstruction. A first aid box was available at the scene 

in only 1% of cases. 

Regarding pre-hospital interventions and transport, 73% 

(n=225) of patients received some form of first aid, but only 3% 

(n=9) received it from a trained person. The vast majority of 
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patients (98%, n=303) were transported to the hospital by 

private (88%, n=272) or public (10%, n=31) vehicles, with 

only 2% (n=5) transported by ambulance. However, 81% 

(n=250) of patients arrived at the hospital within one hour of 

the incident. 

3.3. Intervention Delivery Gap 

A severe deficit was observed in the delivery of needed 

interventions. The number of interventions needed per patient 

ranged from 3 to 14, while the number delivered ranged from 

0 to 5. The proportion of interventions delivered was calcu-

lated for each patient. The study found that 81% (n=250) of 

traumatized patients received less than 40% of their needed 

interventions (Table 2), (Figure 1). Only one patient (0.3%) 

received more than 60% of the needed care. Specific 

life-saving interventions were notably underperformed: only 

13% of patients with airway obstruction and 59% of those 

with bleeding received the appropriate intervention. 

Table 1. Characteristics of Traumas of Patients who Attended Ibrahim-Malik Hospital, Aug 2022 (n = 308). 

Variable Categories Count % 

Mechanism of trauma 

Road Traffic Accident 74 24% 

Hit by Solid Material 73 24% 

Stab Wound 72 23% 

Fall Down 49 16% 

Burn/Electricity 19 6% 

Sport Injury 11 4% 

Gunshot 10 3% 

Type of transportation 

Private Car 272 88% 

Public Transportation 31 10% 

Ambulance 5 2% 

Part of body affected 

Head 105 34% 

Upper Limb 81 26% 

Abdomen 79 26% 

Lower Limb 77 25% 

Chest 29 9% 

Pelvis 15 5% 

Neck 5 2% 

Table 2. Proportion of Standard Pre-Hospital Interventions Delivered to Major Trauma Patients (n = 308). 

Interventions Delivered* Number of Patients Percent Cumulative Percent 

0% 32 10.4 10.4 

1-20% 54 17.5 27.9 

21-40% 164 53.2 81.2 

41-60% 57 18.5 99.7 

61-100% 1 0.3 100.0 

Total 308 100 

 

*Proportion = (Number of interventions delivered / Number of interventions needed) × 100 
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Figure 1. Fragmentation of Interventions Needed by the Interventions Delivered, by the Patients Who Attended Ibrahim-Malik Hospital, Aug 

2022 (n = 308). 

4. Discussion 

This study reveals a critical inadequacy in the pre-hospital 

trauma care system in Khartoum, Sudan. The finding that 81% 

of major trauma patients received less than 40% of their 

needed interventions highlights a systemic failure that very 

likely contributes significantly to preventable mortality and 

morbidity, echoing critical gaps identified in other LMIC 

settings [16]. 

The near-total absence of ambulance services (2%) and the 

overwhelming reliance on untrained laypersons for first aid 

(97% of aid was from untrained individuals) are the funda-

mental causes of this crisis. The high proportion of patients 

arriving at the hospital within one hour (81%) indicates that 

the problem is not primarily one of distance or travel time, but 

rather of the complete lack of professional care at the scene 

and during transport [4]. 

The low rates of specific interventions, such as managing 

airway obstruction (13%) and controlling bleeding (59%), are 

particularly alarming as these are immediate life-threatening 

conditions addressed in the first steps (A and C) of the uni-

versal ABCDE approach to trauma [5]. The unavailability of 

first aid equipment (only 1% of scenes had a first aid box) 

further exacerbates the situation, leaving well-intentioned 

bystanders unable to provide effective help. This situation is 

consistent with findings from other low-resource settings in 

Africa but appears more severe in the present context [7, 8, 

11]. The challenges of transport in complex settings have also 

been noted in recent studies from conflict areas [15]. 

To address these gaps, a multi-pronged approach is essen-

tial, aligned with frameworks proposed for low-resource 

settings [14]. First, establishing a formal pre-hospital care 

authority is crucial to coordinate efforts. Second, training 

community-based first responders—such as drivers, police 

officers, and community health workers—in a simplified 

trauma care protocol could leverage existing human resources 

to bridge the gap until formal services are expanded [9]. This 

should be coupled with the strategic placement of first aid kits. 

Systematic reviews have confirmed the effectiveness of such 

layperson training programs in improving trauma outcomes 

[12]. Finally, investing in and expanding a publicly accessible 

ambulance service is a long-term imperative. 

A limitation of this study is its single-center, hospital-based 

design, which may limit generalizability and introduces po-

tential survival bias by excluding those who died before ar-

rival. Furthermore, the assessment of "needed interventions" 

was based on patient-reported symptoms and researcher as-

sessment, which may be subject to misclassification. Despite 

these limitations, the study provides a compelling quantitative 

baseline on the state of pre-hospital trauma care in Khartoum. 

5. Conclusions 

The pre-hospital management of major trauma at the stud-

ied tertiary hospital in Khartoum State is severely deficient. 

The overwhelming majority of patients do not receive the 

majority of interventions they need, primarily due to a 

near-total lack of trained personnel and the limited formal 

ambulance services. Urgent action is required to implement a 
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structured pre-hospital trauma care system, including the 

immediate development of a community first responder 

training program and a parallel strategy to increase the cov-

erage and capacity of formal ambulance services to mitigate 

preventable deaths and disabilities. 

Abbreviations 

ATLS Advanced Trauma Life Support 

LMICs Low- and Middle-income Countries 

PHTLS Pre-hospital Trauma Life Support 

SPSS Statistical Package for the Social Sciences 
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