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BACKGROUND: The mortality rate from road traffic injuries has increased in sub-Saharan 

Africa as the number of motor vehicles increase. This study examined the capacity of hospitals along 

Malawi's main north-south highway to provide emergency trauma care.

METHODS: Structured interviews and checklists were used to evaluate the infrastructure, 

personnel, supplies, and equipment at all four of Malawi's central hospitals, ten district hospitals, and 

one mission hospital in 2014. Most of these facilities are along the main north-south highway that spans 

the country.

RESULTS: Between July 2013 and March 2014, more than 9 200 road traffic injuries (RTIs) 

and 100 RTI deaths were recorded by the participating hospitals. All of the hospitals reported staff 

shortages, especially during nights and weekends. Few clinicians had completed formal training in 

emergency trauma management, and healthcare workers reported gaps in knowledge and skills, 

especially at district hospitals. Most central hospitals had access to the critical supplies and medications 

necessary for trauma care, but district hospitals lacked some of the supplies and equipment needed for 

diagnosis, treatment, and personal protection.

CONCLUSION: The mortality and disability burden from road traffi c injuries in Malawi (and other 

low-income countries in sub-Saharan Africa) can be reduced by ensuring that every central and district 

hospital has a dedicated trauma unit with qualified staff who have completed primary trauma care 

courses and have access to the equipment necessary to save lives.
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INTRODUCTION
Malawi is a small, low-income country in southern 

Africa. Road traffic injuries (RTIs) are a common cause of 

hospital visits in Malawi,
[1–3]

 and they are also the leading 

cause of adult injury-related deaths.
[4]

 Malawi has one of the 

world's highest rates of traffi c-related fatalities.
[5]

 The annual 

traffi c-related mortality rate of 35 per 100 000 residents 

is the highest in sub-Saharan Africa,
[6]

 a world region 

with a higher than average burden from RTIs.
[7,8]

 And that 

rate is not decreasing. Instead, the road traffic fatality 

rate has increased as the number of motor vehicles on 

the road has increased.
[9,10]

 About 5 700 of Malawi's 17 

million residents died from RTIs in 2015, even though 

there is only one motor vehicle on the road for every 

40 residents.
[10]

 As the burden from RTIs increases in 

Malawi and other countries in sub-Saharan Africa, there 
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is a need to improve the quality of trauma care offered 

by hospitals along major roads. The goal of this study 

was to assess the facilities' infrastructure, personnel, and 

supplies and equipment of hospitals along the North–

South Corridor in Malawi to respond to emergency RTIs 

in order to identify critical areas for improvement in 

trauma care.

METHODS
Fifteen hospitals were included in this evaluation: 

all four central hospitals in the country, the ten district 

hospitals that are along the M1 highway, and one mission 

hospital that is along the M1 highway. All 15 health 

facilities receive patients with transport-related injuries. 

Four of the hospitals were in the Northern Region, four 

in the Central Region, and seven in the Southern Region 

(Figure 1).

Checklists for evaluating the facilities, personnel, and 

supplies and equipment of the accident and emergency 

(A&E) departments at each facility were derived from 

the World Health Organization (WHO) Guidelines for 

Essential Trauma Care.
[11]

 A classification of adequate 

indicates something that is present and used appropriately. 

A classification of inadequate indicates something that 

usually is not present. A classifi cation of partially adequate 

indicates something that is present sometimes but not 

always or one that is present but not readily available.

Additionally, availability of trauma registries 

and cross-sectional data on the number of trauma 

patients treated at each facility were tabulated. These 

hospital-level data were acquired through structured 

interviews with hospital directors, heads of departments 

(physicians), and matrons (heads of nursing staff). All 

clinicians and other hospital staff who volunteered to 

provide responses to the knowledge and skills questions 

in the surveys consented to their participation; no 

individually-identifying information was collected. The 

study protocol was approved by the Malawi Ministry of 

Health prior to implementation.

All data were collected between April and June 

2014. The responses to the questionnaire items were 

entered into Microsoft Access databases with built-in 

logic checks to ensure the quality of the data, then were 

cleaned and analysed using Stata software.

RESULTS
Burden of road trauma

In the nine months from July 2013 to March 2014, 

more than 9 200 RTI cases and more than 100 RTI deaths 

were recorded by the participating health facilities. This 

totally included more than 2 300 RTIs in the northern 

region, more than 3 800 in the central region, and nearly 

3 100 in the southern region. However, only two of 

the facilities (Kamuzu Central Hospital in Lilongwe 

and Queen Elizabeth Central Hospital in Blantyre) had 

formal trauma registries. The other central and district 

hospitals maintain registers for all patients, but these 

registers rarely include complete information about the 

types and causes of various injuries. Thus, the count 

of RTIs treated at the participating facilities is likely 

incomplete. Also, the number of fatalities does not 

reflect the actual number of road traffic deaths in the 

areas served by participating hospitals. The only cases 

included in the counts are the minority of fatalities that 

were registered by hospitals. Deaths occurring at the site 

of a collision are not included in hospital records.

Infrastructure
Four of the 15 participating facilities had dedicated 

accident and emergency (A&E) units. These include 

three central hospitals (Mzuzu Central Hospital in the 

northern region, Kamuzu Central Hospital in Lilongwe, 

and Queen Elizabeth Central Hospital in Blantyre, 

which has separate A&E units for adults and children) 

and one district hospital (Rumphi District Hospital, in 

the northern region). Zomba Central Hospital has no 

Southern region
7 facilities
(2 CH, 4 DH, 1 MH)

Figure 1. Locations of the participating hospitals in Malawi. Thirteen 
of the 15 hospitals are located along the M1 highway, which is the 
major north-to-south highway in Malwai. CH: central hospital; DH: 
district hospital.
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dedicated accidents and emergency (A&E) unit; trauma 

patients are treated at the surgical outpatient clinic. The 

other district hospitals either use one room as a makeshift 

A&E unit or have a theatre for minor operations that is 

used for treatment of trauma and emergency surgical 

patients. As of 2014, none of the fifteen hospitals had a 

formal disaster management plan.

Personnel
Trauma care units in Malawi are supposed to be 

staffed by five types of clinicians: medical assistants 

(MAs), nurses, clinical officers (COs), medical 

officers, and specialist doctors. MAs complete a 2-year 

postsecondary certificate in clinical medicine. Nurses 

typically have 3 to 4 years of postsecondary training. COs 

earn a 3-year postsecondary diploma in clinical medicine. 

Medical offi cers earn an MBBS in clinical medicine after 

6 years of study, and are qualified (licensed) physicians 

with no specialist training. To become a surgical specialist, 

an additional 5 years of training must be completed after 

becoming qualifi ed as a general physician.

All 15 hospitals in this study reported having too few 

staff to adequately care for trauma patients (Table 1). 

At the four central hospitals, all five types of clinicians 

were on staff, but there were not sufficient numbers of 

personnel to have the appropriate level of staffi ng at all 

times. Shortages were much more pronounced at district 

hospitals. At district hospitals, nearly all daytime trauma 

cases are managed by one or two general or orthopedic 

COs with the support of nurses and MAs when available. 

During nights and weekends, the casualty units at district 

hospitals are usually staffed by an MA who is on call 

for all cases not just trauma, and nurses are not always 

available because they are assigned to other units. 

Some hospitals reported that because of nurse staffing 

shortages there are times when minimally-trained patient 

attendants rather than nurses are called on to assist with 

the care of trauma patients. Only two of the ten district 

hospitals in this study reported having a medical offi cer 

assigned to the casualty unit, and none of the district 

hospitals reported having a specialist doctor on staff.

Almost none of the trauma care personnel at any 

district hospital had completed coursework focused on 

emergency trauma management. A primary trauma care 

course had been offered in Malawi for the first time 

just before the site visits for this study; only about 35 

participants from across all of Malawi had completed it, 

and almost none of those clinicians worked at one of the 

15 hospitals participating in this study. Most of the lead 

trauma care providers at central hospitals were confi dent 

with resuscitation skills and with airway and breathing 

support, such as insertion of endotracheal tubes and chest 

drains. Most district hospital staff—generally orthopedic 

clinical officers with no formal training on emergency 

care procedures—were not confident in their ability 

to perform these skills. Most trauma care personnel at 

both central and district hospitals were confident about 

inserting peripheral intravenous lines, but almost all 

lacked knowledge about fl uid resuscitation protocols and 

circulation monitoring. Knowledge and skills related to 

abdominal injuries and the management of extremity, 

spine, head, and neck injuries also varied by facility 

type. While orthopedic clinical officers were confident 

in their ability to perform fasciotomies and closed limb 

immobilization, other clinicians were not.

Supplies and equipment
We conducted inventories at the participating 

hospitals with a focus on the tools necessary for acute 

resuscitation of trauma victims. The central hospitals had 

adequate or partially adequate supplies of oral and nasal 

airway devices, bags/valves/masks, suction devices, 

Yankauer or other stiff suction tips, laryngoscopes, 

endotracheal tubes, stethoscopes, oxygen, needles and 

syringes, chest tubes, pulse oximeters, intravenous (IV) 

solution, blood for transfusion, and urinary catheters 

(Table 2). Only one central hospital had an arterial blood 

gas machine (located in the paediatric A&E department) 

and a mechanical ventilator (located in the adult A&E 

department), and the ventilator was reported as never 

being used. The central hospitals had inadequate ability 

to conduct electronic cardiac monitoring.

The district hospitals had adequate access to basic 

clinical tools such as stethoscopes, blood pressure cuffs, 

IV solution, and urinary catheters, but they consistently 

reported inadequate supplies of airway and breathing 

equipment such as oral and nasal airway devices, bags/

valves/masks, equipment for suctioning, laryngoscopes, 

endotracheal tubes, chest tubes, and pulse oximeters. 

Even when these types of equipment were available in 

operating theatres, they were usually not accessible to 

Personnel Central hospitals (n=4) District hospitals (n=10)

Medical assistants 3 (2, 4) 0.5 (0, 3)

Nurses 2.5 (2, 8) 1.5 (0, 4)

Clinical offi cers 1 (1, 7) 2 (0, 3)

Medical offi cers 1.5 (1, 3) 0 (0, 2)

Specialist doctors 2 (0, 3) 0 (0, 0)

Table 1. Mean (minimum, maximum) number of clinical staff serving in 

the trauma care unit at central hospitals and district hospitals in Malawi
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the staff working in casualty departments. Also, in some 

district hospitals equipment donations were being stored 

because there was no room for them in the treatment 

areas. Thus, sometimes on-site equipment was not 

available for use.

For diagnosis, nearly all the hospitals had plain X-ray 

films and functional X-ray machines. Only one central 

hospital had a CT scanner and only one had an MRI. 

All district and central hospitals had adequate ability to 

conduct haemoglobin and blood glucose tests. Central 

hospitals had functional analytic chemistry machines, but 

they were often unable to conduct electrolyte and serum 

lactate testing because the necessary reagents were out of 

stock. District hospitals generally had inadequate ability 

to conduct electrolyte tests.

All the hospitals reported adequate stocks of 

anaesthetics, anticonvulsants, analgesics, antiseptic 

solutions, intravenous fluids such as normal saline and 

dextrose, and prophylactic medications. The opioid 

antidote naloxone and the osmotic diuretic mannitol were 

only available in one central hospital. Although most 

hospitals had antibiotics such as ceftriaxone, gentamicin, 

metronidazole, and benzyl penicillin in stock, supplies 

Type of supply/equipment
Central hospitals
  (n=4)

District hospitals 
(n=10)

Critical 
equipment

Oral/nasal airway devices Adequate Absent

Bags/valves/masks Adequate Absent
Suction devices Partially 

adequate
Partially 

adequate
Stiff suction tips Adequate Absent
Laryngoscopes Adequate Absent
Endotracheal tubes Partially 

adequate
Absent

Stethoscopes Adequate Adequate
Oxygen Partially 

adequate
Partially 

adequate
Needles and syringes Adequate Adequate
Chest tubes Partially 

adequate
Absent

Pulse oximeters
Partially 

adequate
Absent

Blood pressure cuffs Adequate Adequate
Intravenous solution Adequate Adequate
Blood for transfusion Partially 

adequate
Partially 

adequate
IV infusion set Adequate Adequate
Urinary catheters Adequate Adequate

Diagnostics Functional X-ray machine Adequate Adequate
Haemoglobin tests Adequate Adequate
Blood glucose tests Adequate Adequate

Personal 
protective 
equipment

Gloves Partially 
adequate

Adequate

Goggles Adequate Inadequate
Gowns Partially 

adequate
Adequate

Sharps disposal containers Adequate Adequate

Table 2. Availability of supplies and equipment at central hospitals 

and district hospitals in Malawi

were reported to be unreliable and to run low at the end 

of the time periods prior to monthly restocking.

Access to personal protection equipment was only 

partially adequate. Most facilities had sufficient stocks 

of surgical gloves, but utility gloves for use by cleaning 

staff were not available. Goggles and gowns were 

typically available only in surgical theatres and not in the 

other units treating trauma patients. District and central 

hospitals reported similar supply limitations, but district 

hospitals reported more access to gowns, even though the 

gown supply was still inadequate. Staff from all facilities 

reported inadequate training in universal precautions. 

Only one central hospital offered routine training in 

prevention of bloodborne diseases to all staff. All 

hospitals offered HIV post-exposure prophylaxis (PEP) 

to staff if they suffered a needlestick or other exposure.

The inventories of safety equipment found that sharps 

disposal containers (typically improvised from repurposed 

cardboard boxes) and incinerators were present and being 

used appropriately at all district hospitals. However, two of 

the central hospitals did not have functioning incinerators 

at the time of the survey. At all district hospitals, biological 

waste was disposed of in "placenta pits". Medical waste 

bins were in short supply, and biohazard materials were 

not always placed in dedicated and appropriately labelled 

waste bins separate from other rubbish.

DISCUSSION
Our analysis of hospital-based trauma care in 

hospitals across Malawi showed a substantial burden 

from road traffic injuries; the need to address staffing 

and equipment shortages, especially at district hospitals; 

and the need for expanded access to trauma care training 

for all clinical staff at central and district hospitals. Few 

hospitals have dedicated trauma units, and few maintain 

good-quality trauma registers.

Restructuring the hospital system in Malawi to 

ensure that every central and district hospital has a 

dedicated trauma unit with qualifi ed staff would improve 

the survival and outcomes of injured patients. While 

it may be impossible given resource limitations for all 

hospitals to offer specialist care, all district hospitals 

should be prepared to manage mild and moderate injuries 

and to provide resuscitation and stabilization of the more 

severe trauma cases that require referral to a central 

hospital. At central hospitals, the goal should be to grow 

the existing emergency units into higher-level trauma 

centres that are prepared to provide quality specialist 

care for all referral cases. In Malawi, accreditation of 
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these emergency departments and trauma centres could 

be overseen by the Malawi Medical Council, which 

would use internationally-validated assessment tools 

to ensure that best practices for staffing, equipment, 

and other aspects of trauma care in low- and middle-

income countries (LMICs) are being implemented. The 

accreditation process could also ensure adequate training 

in advanced trauma care for clinicians in the units, and it 

would mandate improved data collection and evaluation 

procedures that would enable better monitoring of 

hospital-based trauma care.

In terms of training, Malawi is somewhat unique in 

its reliance on mid-level clinical officers and medical 

assistants to provide the majority of trauma care. These 

clinicians are required to provide initial stabilisation of 

all trauma patients, including severely injured patients, 

and they sometimes also provide definitive treatment 

without the support of specialists. There is a need to 

strengthen the trauma training clinical officers receive 

during their studies at the Malawi College of Health 

Sciences. Advanced Trauma Life Support (ATLS) 

training may improve knowledge of clinicians in low- 

and middle-income countries; however, the courses can 

be costly, and without improved access to equipment they 

may yield limited improvements in patient outcomes.
[12,13] 

A Primary Trauma Care (PTC) course emphasizing the 

systematic approaches such as airway management, care 

of chest injuries, control of major haemorrhage, and care 

of paediatric trauma patients that are proven to reduce 

morbidity and mortality in resource-limited settings may 

be the most appropriate option in low-income countries 

like Malawi.
[14–16]

 Such courses should be mandatory 

for all clinical staff assigned to emergency departments 

and trauma centres, and recertifi cation every three years 

would help ensure that all practitioners remain up-to-date 

on knowledge and skills. The Ministry of Health (MOH) 

employs the majority of healthcare workers in Malawi, 

and is empowered to mandate requirements for licensure 

and continuing education.

Although this evaluation focused on Malawi, 

similar challenges associated with limited personnel and 

equipment have been reported across the sub-Saharan 

African region.
[17–21]

 The need to improve trauma care 

for RTIs in LMICs is widely recognized, but limited 

progress has been made thus far.
[22,23]

One limitation of this cross-sectional analysis is that 

it focused on hospitals located near the main north-south 

highway in Malawi. Almost all the surveyed hospitals 

were within 5 km of the highway, and their experience 

may not reflect the situation at hospitals located 30 km 

or farther away from the main transportation corridor. 

As national emergency medicine plans are developed 

and implemented, it will be important to incorporate the 

perspectives of healthcare providers in more remote and 

rural areas. A survey instrument such as the International 

Assessment of Capacity for Trauma (INTACT) or 

the PIPES (personnel, infrastructure, equipment, and 

supplies) Index may be useful for comparing strengths 

and needs in various areas.
[24]

CONCLUSION
This study has identifi ed the strengths and limitations 

of the trauma care offered by hospitals along the major 

highway in Malawi. Addressing the key gaps in capacity 

identified in this analysis is necessary for reducing the 

burden from road traffic injuries and other types of 

trauma in the country. To more completely reduce the 

burden from preventable injury mortality and disability, 

these hospital-based improvements must be accompanied 

by similar progress in injury prevention, prehospital 

care, and rehabilitation. However, since a comprehensive 

trauma care system relies on consistently high-quality in-

hospital emergency care, the emergency department is an 

appropriate fi rst place to implement quality improvement 

plans.
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