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PART A: LITERATURE REVIEW 

1. Objectives of literature review 
The main objectives of the literature review include: 

a. To describe Emergency Medicine with an African Healthcare System 

c. To describe Tanzania’s country profile and healthcare system 

d. To provide a background around the Bugando Medical Centre 

e. To give an overview of the Burden of Disease in Tanzania 

 

2. Strategies for literature search 

The literature search utilised several databases. These were, PubMed, Google 

Scholar and PRIMO accessed through the University of Cape Town (UCT) Health 

Science Library. In conducting the literature search, Medical Subject Headings 

(MeSH) terms were utilised to conduct the literature search. These MeSH terms 

included; “Tanzania”, “Sub-Saharan Africa”, “Emergency Department presentations”, 

“case-mix”, “ED disposition”, “burden of disease”, “Lake Zone”, and “referral 

challenges”. These terms were used in various combinations to yield results. Due to 

the low numbers of recent studies in Tanzania (or in other African settings) on 

emergency cases, the search period was set between January 2008 and December 

2023. 

 

3. Background 

One of the key foundations of an effective health care system is emergency care 

services, yet worldwide these systems continue to get insufficient prioritisation and 

funding, especially in low and middle-income countries (1) 

Emergency Medicine (EM) in Africa is a relatively young field. Few countries in Africa 

have established emergency departments (EDs) with even fewer trained emergency 

physicians. In Tanzania, a training program was initiated in 2010 being the second 

program in Africa, preceded by a training program in South Africa in 2004 (2).  

Robust Emergency Care Systems Framework (ECSF) are especially important in 

Africa due to the high infectious disease burden coupled with the increasing burden 

of non-communicable diseases (NCDs) and trauma (3). Thus, in Africa, there exists 

more demand on the already scarce emergency care systems to provide timely and 

efficient care. In the recent COVID-19 pandemic, the deficiencies in emergency and 
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critical care were made evident, this is true globally, but especially in Africa and other 

resource-limited settings (4). The pandemic posed serious strains on emergency and 

critical care services. This further cemented the need to have more resilient 

emergency care systems that can function even in times of pandemics and other 

disasters (5)(6). Emergency Medicine training is the only way to tackle the challenges 

of trained staff. Formal training as well as short course training programs can build 

this capacity. On the African continent, more and more countries striving to have 

training programs or facilitate training in the field. Most of these training programs rely 

on foreign assistance to provide a head start due to the scarcity of trainers within the 

Sub-Saharan African (SSA) region (7).  

EM is a speciality field of medicine that deals with all and any undifferentiated acute 

presentations of illness and injury. In different contexts, EDs may also deal with walk-

in and low-acuity patients, in LMIC countries often because there is limited access to 

healthcare outside of hospital EDs (8). EDs in any given country cannot exist in a silo 

and are always part of a framework and the World Health Organisation (WHO) has 

developed the ECSF. EM functions start from the scene of the incident of injury or 

illness, through transport, and in the hospital, early inpatient care. Emergency 

Medicine is a link in that chain of survival (9).  

Poorly defined disease, and the growing burden of trauma, infectious diseases and 

NCDs, lead to inappropriate resource allocation in low- and middle-income countries 

(LMIC). Traditionally funding has been allocated towards infectious and 

communicable diseases like malaria, Human Immunodeficiency Virus and Acquired 

Immune Deficiency Syndrome (HIV/AIDS) but this trend needs to be re-evaluated. 

Only when the seriousness of trauma and the burden of acute exacerbations of NCDs 

is realised, can resource allocation be appropriately tailored to the true burden of 

disease and the appropriate development of emergency care systems (10)(11). 

In Africa, in 2015 alone, nearly thirty million people died as a result of emergency 

conditions. Three-quarters of these deaths took place in LMICs. This depicts a 

disproportionate death toll. The development and reinforcement of emergency care 

systems might reduce up to half of the deaths and at least a third of the disabilities 

internationally (12). 

Aside from having adequate resources to provide emergency care, a clear 

understanding of the profile of patients presenting with emergencies is crucial to the 

planning of the personnel, equipment, medications and other supplies. The 

knowledge of the demographics of patients and disease patterns can also be utilised 
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to design training programs focused on ED staff and students in training at different 

levels and in different contexts.  

4. Discussion 
Tanzania: country profile and healthcare system. 
Tanzania is a country located in East Africa. It is bordered by 8 countries, with Kenya 

and Uganda to the North; Rwanda, Burundi and the Democratic Republic of Congo to 

the west, Mozambique Malawi and Zambia bordering it to the south and a 1,424km 

coastline to the east. Tanzania is a union of Tanzania's mainland and 2 islands of 

Unguja and Pemba forming Zanzibar. Tanzania covers an area of 945,087 km2, with 

a little over 60,000 km2 of water inland (13). 

Tanzania has a total population of 61,741,120 as per the 2022 census, of which 

around 59,000,000 reside in Tanzania's mainland and a little less than 2 million reside 

in Zanzibar (14). The population density is about 70/km2. The average age of its 

population is 18 years and life expectancy at birth of 66 years (14). Typical of many 

low and middle-income countries on the continent, there is an increasing burden of 

NCDs and trauma in Tanzania. As per the Global Burden of Disease 2019 report, 

Tanzania has DALYs of 41,046 per 100,000 population. It has also been made evident 

that ischaemic heart disease (IHD) contributes to 1.77% of the total Disability Adjusted 

Life Years DALYs among the adult group and stroke contributes to 2.5% of the total 

DALYs. The events of IHD and stroke are projected to increase as the population 

ages and Western lifestyles and diets impact health (15). 

Tanzania has a high maternal and infant mortality rate (16). Among the NCDs, 

congenital anomalies contribute 5% to the total DALYs. Neonatal disorders contribute 

to almost 16% of DALYs in Tanzania. This could be attributed to the poor healthcare 

systems in Tanzania (17). Other reasons could also include the challenges in 

accessing maternal and neonatal healthcare services (16)(18)(19). Women in rural 

areas, women who lack education, and those without knowledge of danger signs are 

the ones who suffer the devastating effects the most (20)(21). Three levels of delays 

in healthcare access have been described by Thaddeus and Maine in seeking 

maternal care. The three levels of delay are; the decision to seek health care, the time 

it takes from decision-making to reach an appropriate health facility and the third is 

receiving care in the hospital (in-hospital delays) (22). Hosaka et al in 2022 (12) from 

the Kilimanjaro region in Tanzania described in detail some of the delays at each of 

the three levels. In delay 1, finance, insufficient education on emergencies and 

reliance on traditional medicine were described as the main reasons. In delay 2, pre-

hospital infrastructural challenges, bystander roles, getting around the emergency 
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services, delays in providing initial treatment/first aid and certain police-related 

formalities for injured patients were described as some of the main reasons for delay 

2. In delay 3, receiving the patient, requirements of paying first and infrastructural 

challenges of hospitals were identified as the common challenges (12). 

Some 11.16% of all deaths are neonates who succumb in the neonatal period with 

Tanzania having a neonatal mortality ratio of 24 per 1,000 live births. The maternal 

mortality ratio in Tanzania is 321 per 100,000 live births, both indices being striking 

hallmarks of weak and overwhelmed healthcare systems. In adults, the non-

communicable diseases stroke and ischaemic heart disease contribute to about 

6.43% and 5.47% of the overall mortality, respectively (15)(23). 

Healthcare is delivered via a mix of public and private sector health services, with 

some faith-based organisations working with the Government to promote healthcare 

delivery. The majority of the population resorts to the public healthcare system due to 

financial limitations and affordability issues. Tanzania has among the lowest rates of 

access to health personnel (24) The government runs the majority (60%) of the 

healthcare facilities, the others being run by faith-based organisations and private 

facilities (25).  

In Tanzania, like many African countries, healthcare financing relies mainly on out-of-

pocket payments (25)(26)(27). The WHO defines out-of-pocket (OOP) payments as 

any direct payments that individuals make at the time of accessing health services. 

These include official user fees or co-payments, private transactions and any other 

informal payments (28). In Tanzania, the majority (80%) of the population has no form 

of insurance coverage and relies on out-of-pocket payment for various services but is 

also primarily dependent on funding from the Government. Patients with conditions 

such as HIV/AIDS, leprosy, Tuberculosis (TB), and pregnant and elderly patients have 

a provision of cost-sharing and exemption of payment from certain services (29).  

This has a huge implication on low-income families, as most of their income ends up 

in accessing healthcare. It is also known that low-income families have higher health 

needs and the lack of any other means of financing healthcare poses a challenge in 

accessing healthcare for this group of people (30). Worldwide, nations struggle to pay 

for healthcare, but in LMIC, where resources are most limited and healthcare needs 

are the greatest, these difficulties are more pressing. In Sub-Saharan Africa, the 

disease burden is disproportionate, yet the healthcare sector has the least allocation 

of money (25). Tanzania’s allocation to the health sector budget in the year 2022/2023 

was TZS 1.1 billion (equivalent to about USD 430,000). This healthcare financing 
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receives a significant boost from international donors who contribute about 40% of 

the health budget and other programs within the Ministry of Health (26). The 

implication of the low healthcare budget directly impacts the growth of the health 

sector making it a slow process. This in turn impacts the quality of service provided. 

This is further compounded by disparities in the distribution of healthcare workers and 

services between the rural and urban areas, and rural areas are typically 

underserviced (31).  

The country’s public healthcare system is pyramidal, with the lowest level of 

healthcare being the dispensary level followed by health centres, district hospitals, 

regional referral hospitals, zonal referral hospitals and the national hospital. The 

lower-level health facilities serve the masses and as the populations require more 

specialised services, they are referred up the pyramid, where the services are more 

specialised and the numbers are less as compared to the lower-tier health facilities 

(32). The healthcare system in Tanzania was set up in a way that enables patients to 

move up a pyramid from the first level health facility to the next based on the 

increasing need for speciality care. The referral process is continuous up the levels 

as long as the patients require more specialised services. This multi-tiered health 

system is still in place today (2)(33). 

 

Figure 1: The healthcare referral pathway in Tanzania. Source: Kwesigabo et al 
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Bugando Medical Centre in Mwanza, Tanzania 
Mwanza is a region in the northern part of Tanzania and is one of four zonal referral 

hospitals in the country (34). Bugando Medical Centre (BMC) receives patients from 

regional referrals of the surrounding seven regions and Mwanza itself. The population 

of Mwanza region is 3,699,872 and is the second most populated city in the country. 

The catchment population for the Lake Zone, which BMC serves is 22,283,236 which 

is about a third of the country’s population (14).  

BMC is a 950-bed hospital providing specialised and super-specialised services. 

Trained emergency physicians have staffed the ED at BMC since 2017 and have 

been instrumental in major restructuring and refurbishment to allow the provision of 

in-hospital emergency services. Hospital statistics show that there has been a steady 

increase in the number of ED visits from about 30,000 to the current about 40,000 

over the last 5 years (35). There is no published data on the burden of disease at the 

hospital except for the quarterly reports that are sent to the MoH by the hospital 

administration. The ED at BMC is staffed by medical officers and two emergency 

physicians, and the ED attends to an average of 3000 patients per month (35). 

Patients attending the ED in this region have not yet been the subject of research on 

demographics, presenting complaints and waiting times and this data could help in 

setting standards for the provision of emergency services in Mwanza City as well as 

set precedence for developing systems that could be implemented in other parts of 

the country to ensure adequate access to emergency care. 

 

Figure 2: Map of Tanzania showing the highlighted Lake Zone. Source: Open access 

https://d-maps.com/carte.php?num_car=36240&lang=en 
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History and Development of Emergency Medicine in Tanzania 
EM in Tanzania is a little over a decade old. Historically, as in much of the world before 

the formalization of emergency medicine as a speciality, emergency services were 

being provided in a disorganised manner without trained personnel (36). Staff in the 

acute intake areas, commonly known as casualties, were often junior, on a rotational 

basis, providing care with more experience rather than training in handling 

emergencies. An initiative and collaborative effort between Abbott Fund Tanzania 

(AFT), the Ministry of Health (MoH) of Tanzania and Muhimbili National Hospital 

(MNH) established the first full-capacity public ED in 2010 (37). Soon after, the first 

residency program was established (2) and by the end of 2021, there were 73 

graduates from the EM residency program (38). In 2011, the Emergency Medicine 

Association of Tanzania (EMAT) was formed (39). This association was formed to 

pioneer the spread of emergency medicine throughout the country and incorporated 

all healthcare workers who work in casualties and/or formal EDs. It has been made 

evident from the establishment of the ED at Muhimbili and in similar settings in 

Rwanda, that training in emergency care in various capacities, including EM speciality 

training has helped to reduce the mortality and morbidity of patients accessing 

emergency care services (40)(41). 

Along with the training of doctors as emergency physicians in Tanzania, nurses, who 

are an integral part of service delivery to patients are also in the developing stages. 

Across the continent, nurses form the backbone of the healthcare system, and in 

some areas, these nurses may be the first point of contact for patients. It is imperative, 

therefore to have nurses who can recognise and handle emergency conditions. It is 

with this thought in mind that a short course training was developed for the nurses, 

from which several locally developed curricula were developed to assist with the 

training of nurses and this is an ongoing endeavour by EMAT (42). Any establishment 

of training is not short of challenges. Nursing training also faces several challenges. 

Some of the challenges in nursing training include lack of resources, communication 

barriers, and low uptake of education due to barriers in recognition and registration of 

the various programs to follow long and cumbersome procedures. There is also a lack 

of monitoring and evaluation practices and this hinders the success of the program. 

Despite all the challenges, there has been success in establishing context-specific 

training for nurses across the continent, establishing a mentor group for nurses and 

making the content available and accessible for nurses across the continent. This has 

been an endeavour of the African Federation of Emergency Medicine (AFEM) (43).  
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There is not enough data and documentation on the Emergency Medical Services 

(EMS) / Pre-Hospital Emergency Care (PHEC) / Out-of-Hospital Emergency Care 

(OHEC) among African countries. Some countries have well-established EMS 

systems, while others, due to limited literature, it is difficult to assess the progress and 

growth of PHEC in Africa (44). Wherever EMS systems in Africa exist, they seem to 

be, inadequate to meet the needs of the countries (45). There is no formal EMS 

system in Tanzania (46). While there are efforts to establish emergency departments 

across the country, the extent of the notable gains of having EDs and pre-hospital 

systems has not been able to be fully realised because of the absence of the service 

which hinders timely access to emergency and critical care (47).  

Short courses in the provision of emergency care to the already practising staff and 

task shifting of some primary roles to nurse providers can help with the early 

recognition and basic interventions before referral. This can lead to a drop in morbidity 

and mortality rates across the country (48).  

 

Emergency presentations in Tanzania: 
At the time of the establishment of the ED in Dar-Es-Salaam a little over a decade 

ago, research was undertaken, mainly in the first five years within the MNH looking at 

mortality trends and case mix (41)(49)(50)(51). However, since then, there has been 

little published research exploring the case mix there or in other settings, despite the 

spread of trained emergency physicians and the development of the field across the 

country. 

Several studies have been conducted across Africa and other countries describing 

the case mix in their respective EDs and hospitals, which have facilitated resource 

allocation, human as well as material. Knowing the case mix and profile of patients 

attending an ED helps with a deeper understanding of the population and the way 

they access care, as well as the actual burden of disease, which can vary within the 

country as well as between African countries at large (52)(53).  

 

ED Case mix research in Africa: 
The first African Federation of Emergency Medicine consensus conference held in 

South Africa in 2011, identified the lack of documentation of the burden of disease 

across Africa as a hindrance to disseminating emergency care. This gap in data holds 

back various initiatives that are region-specific and also conceals the considerable 

impact of the absence of emergency care (39). 
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The articles chosen for review in the subsequent section are largely from within 

Tanzania, but due to not having more recent studies from within the country, studies 

from across the African continent, notably South Africa, on case mix have been 

included, along with some other international studies that describe some of the 

aspects for comparison. 

Oyediran et al (54) in 2022 in Moshi, Tanzania conducted a prospective study of a 

10-month duration looking at adults who presented to the ED with chest pain for the 

presence of atrial fibrillation (AF). Their study showed the mean age of presentation 

was 68.1 years with a standard deviation of 21.1 years. Gender differences in this 

study were not remarkable as males with atrial fibrillation were 43.4%. The study also 

showed that the main comorbid conditions associated with patients with AF were 

hypertension, heart failure and ischaemic heart disease (54). Hertz et al (55) in Moshi 

again in 2019, conducted a prospective observational study among 681 patients 

presenting with chest pain aiming at quantifying acute myocardial infarction (AMI) 

among those patients over 10 months. The study showed that almost two-thirds of 

their patients were male and the mean age was 61.2 years with a standard deviation 

of 18.5 years (55). This is very much in line with the published literature on the 

increase in NCDs in Africa. Both these studies demonstrated the occurrence of 

cardiovascular disease in populations over 60, however, much larger sample sizes 

are needed to infer similar occurrences in younger populations.  

In Moshi, at the ED at Kilimanjaro Christian Medical Centre (KCMC) in 2018-2019, 

Zimmerman et al (56) conducted a retrospective chart review of adult trauma patients 

with a sample of 1365 patients. Over 80% were noted to be male patients and 39% 

of the patients were between the ages of 30 and 49 years (56) 

In Mwanza, Tanzania in 2012, Chalya et al (57) conducted a 1-year prospective study 

of road traffic crash victims, where they enrolled 1678 patients. They showed that 

twice as many males as females presented with road traffic crashes and the modal 

age group was 21 to 30 years. 

At Bugando Medical Centre, over 2 years from 2009 to 2011, patients sustaining 

splenic injuries were studied by Chalya et al (58). A total of 118 patients were studied. 

Of them, 86% were males and the median age was 22 years. This study showed that 

blunt injuries were the most common and the most common cause of blunt injuries 

was road traffic accidents (58). 

Monafisha et al (59) 2009-2010 conducted a prospective study over 6 months looking 

at chest injuries presented to the Bugando Medical Centre. This study showed that 
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male to female ratio was almost 4:1, and the mean age of presentation was 32 years. 

Among the chest injury patients, 70% of the patients sustained blunt injuries, and road 

traffic crash was the commonest reason for the blunt injuries (59).  

Among the paediatric group, in 2022 in MNH, Dar-Es-Salaam (60) conducted a cross-

sectional study with longitudinal follow-up of neonates presenting to the neonatal unit 

of MNH. They enrolled 348 neonates, the median gestation age (GA) being 38 weeks 

and 56.6% being male babies with 33% of the neonates arriving hypothermic, 21% 

hypoxic, 14% hypoglycaemic and 8.6% had poor perfusion. Almost 55% of the nurse 

escorts had no training in the basic care of sick newborns (60). 

Simon et al (61) between 2011 and 2012 at BMC prospectively studied patterns of 

paediatric injuries in 150 children between the ages of 1 month to 10 years. The 

median age was reported to be 5 years, with male children being more injured than 

females (61). The main findings were that; the majority of the patients were victims of 

road traffic incidents (RTI) (39.3%) with motorcycles being the common form of RTI 

(71%). Only 7.3% of the patients had received any care before arriving at BMC (61). 

The mean age of patients in other studies done across Africa was shown to be 40 and 

45 years (62)(63)(64)(65)(66)(67). 

International case-mix studies done, show that male-to-female presentations are 

almost equal across many studies with minor variations, and the paediatric 

presentations are variable between the different studies. (64)(65)(67)(68) and among 

paediatric patients, the mean age of presentation was 5 years (69).  

By having an idea of the patient population, it is important to plan and empower the 

staff with knowledge adequate to deal with paediatric emergencies. There are special 

considerations in the treatment of the paediatric population and the staff needs to 

have focused paediatric training. With the evolution of emergency medicine in 

Tanzania, the emergency department staff are now in a better position to handle 

paediatric emergencies with the training of staff and the presence of emergency 

physicians. 

 

Referral systems 
Understanding the referral system and the challenges associated with the referral 

system can address delays associated with the referral of patients (70)has direct 

implications on how health systems and EDs can allocate resources, human as well 

as material, and prepare themselves for receiving patients. Although patients who 

attend any health facility would usually receive some sort of basic intervention before 
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referral for advanced or specialised care, the acuity may not be any less. In Kigoma, 

Tanzania in 2019 (70), it was demonstrated that for maternal referrals, there were 

inefficient communication systems in place. More than half the lower-tier health 

facilities used external ambulances and a third of the patients were compelled to use 

self-transport to the next-level health facility(70). 

At BMC, Mailie et al (71) qualitatively studied the delays experienced by caregivers of 

paediatric cancer patients. They showed a median referral delay of 49 days, with a 

median of at least 2 facilities being visited before coming to BMC. Visiting a traditional 

healer before the first health facility was seen to delay significantly, presentation to 

the hospital (71). This study also found that BMC only sees an estimated 15% of the 

cancer patients while it is the only facility in the Lake Zone providing cancer care, 

though this was a single centre study, BMC is the only cancer care providing hospital 

in the Lake Zone. It is thought that the various delays at district hospitals and regional 

hospitals, coupled with several indirect costs cause patients to either lose follow-up 

or leave care (71) 

In Moshi in 2022, Zimmerman et al’s study (56) showed that in trauma patients, it took 

an average of four hours to reach the hospital and this further underlines the weak 

pre-hospital care system (56) 

A prospective study done in Kilimanjaro, Tanzania in 2023 showed that in patients 

with non-traumatic acute abdomen requiring surgery, surgery was delayed in 78% of 

patients (72). The most common reasons for delay were personnel shortage, timely 

availability of theatre space and delay in investigations. The patients who suffered 

surgical delay had attended the ED and the delay was largely after the surgery 

decision was made (72). This poses a significant challenge to receiving timely surgical 

care and therefore directly affecting patient outcomes. 

Mselle et al in 2016 (73) studied the referral pattern for maternal cases in district 

hospitals in Tanzania in a multi-centre study. Several challenges were noted in 

referring mothers requiring advanced obstetric care. A notable challenge was the 

rigidity in the referral system whereby a patient had to go up the pyramid through the 

levels of referral regardless of whether the next health facility was able to offer the 

appropriate care or not, without ‘bypassing” any of the referral levels. This was 

described as creating an unnecessary delay in receiving appropriate care. Other 

challenges reported with obstetric referrals were logistical, related to transport 

resources and communication issues(73). 
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In a prospective observational cross-sectional study done at MNH, looking at pre-

referral stabilisation of trauma patients (46), it was made evident that about a quarter 

of the patients had received at least one form of pre-referral stabilisation. Over 70% 

of the patients were referred from district hospitals and 91% of the patients were 

transferred to the orthopaedic institute within the hospital campus for appropriate 

orthopaedic or neurosurgical care(46). 

Kiputa et al (60) at Muhimbili National Hospital in 2022 showed that for neonatal 

interfacility transfer, inadequate pre-referral treatment and poor clinical state upon 

arrival were the main challenges. They recommended that strengthening pre-referral 

supportive care, healthcare worker training, transportation with enhanced monitoring, 

clear communication protocols and better referral documentation are areas that need 

to be invested in (60). 

In Cape Town, South Africa, in 2012, a study was done to examine reasons why 

patients who were triaged green as per South Africa Triage Score (SATS) access ED 

services as opposed to primary health care (PHC) clinics (74). This study revealed 

that close to 90% of the patients were self-referred to the ED. The main reasons for 

this were reported as; the PHC clinic isn’t helpful, services at the ED were better than 

at the PHC, the absence of after-hours PHC services, lengthy waiting times at the 

PHC and eventual referrals to the ED (74). 

Referral challenges in Tanzania exist across the country as is made evident from 

studies conducted within the country. They range from the system of referral, 

infrastructure to transport to affordability, communication and care while in transit to 

the next health facility. Some of these processes can be reviewed to provide more 

timely care to the patients and improve their outcomes. The main issue is the referral 

pathway and how it is rigid to discourage “bypass” from one level to another, even if 

the appropriate care is not available at the next immediate level. Also, the expertise 

at lower-level health facilities is limited and therefore, forces the patient to move to 

the next level where the expertise is available. 

 

Temporal presentation 
No studies could be found from Tanzania looking at ED attendance on different days 

of the week and different shifts of the day. 

In South Africa, several studies have been done to describe the patterns during the 

various days of the week and different shifts. In a prospective observational study in 

Cape Town (75) looking at four different community health centre EDs, it was shown 



 
  

20 

that the peaks of ED attendance were after 4 pm on weekdays and weekends also 

had a larger number of patients.  

Hodkinson et al (76) in a cross-sectional study in Cape Town showed that more 

patients attended during the day time with more sick patients attending during the 

evenings and night shifts. 

International studies also show a varied pattern of attendance similar to studies within 

South Africa (64)(68)(69). This variety of presentations could be attributed to several 

factors, and these could depend on the healthcare system that is present, and the 

health-seeking behaviours of the population to name a few.  

Being aware of the patient trend and acuity makes it easier for the administration of 

the department and hospital to allocate adequate staffing during times when the influx 

of patients is higher. This would in turn have a direct impact on patient satisfaction, 

ED wait times and eventually service provision within the ED. Given the referral 

systems, it could be expected that Tanzanian EDs see the majority of patients on 

weekdays and during day times. 

 

Presenting complaint 
Studies from African EDs in South Africa, Madagascar and Nepal, have shown that 

common ED presentations were abdominal pain or trauma in adults, and fever in the 

paediatric group. Presentations of trauma ranged between 20% and 40% of all ED 

presentations in these studies (7)(52)(62)(63)(67). Trauma being among the most 

common presentations in the ED makes it the responsibility of the health care system 

to put In place public health interventions and measures and appropriate trauma care 

systems in place to ensure that there is an adequate and timely response to trauma 

patients to improve overall outcomes (44)(53)  

 

Hospital Length of Stay and in-hospital mortality 
Among all the studies done within Tanzania, from the neonatal age group to adults, 

for different medical conditions, trauma and at different times, the in-hospital mortality 

ranged from 3% to about 20% and a mean hospital length of stay (H-LOS) of 1 day to 

24 days (56)(60)(61). It is of note that patients in these studies looking at trauma or 

other medical conditions did not study isolated complaints or presentations. 

Therefore, H-LOS and in-hospital mortality could be affected by several factors which 

may start right from the scene to the level of a tertiary hospital. Several referral 
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challenges have also been depicted and these reasons may also play a part in the H-

LOS as well as in-hospital mortality. 

Due to the significant challenges in providing healthcare in Tanzania; the lack of pre-

hospital services, and inaccessible roads with poor transport infrastructure in some 

areas, can deny the patients a chance of survival in Tanzania. That opportunity is lost 

amidst the system. To increase the country’s access to emergency care, these factors 

must be determined by research to understand the needs of the people and the 

context of the provision of care. 
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African relevance 

* To ensure effective resource allocation in emergency departments 

across the country, a description of case-mix is an important first step. 

* There are significant challenges in the provision of emergency care 

across Tanzania. 

* This descriptive data provides insight that could guide emergency care 

service delivery in the region. 
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Abstract 

Introduction: Tanzania suffers from limited healthcare resources, accentuated by the 

burden of trauma and infectious diseases. There is limited data on the profile of 

patients attending Emergency Departments (ED). This study describes patients 

attending the Bugando Medical Centre, Mwanza, Tanzania ED. 

Methods: A cross-sectional descriptive study was conducted including all patients 

presenting from 01 – 31 January 2023. Information collected included demographics, 

referral status, main complaint, ED disposition, hospital length of stay for admitted 

patients, and hospital outcomes for admitted patients. 

Results: A total of 3390 patients presented, and 3224 (98%) were included, of which 

49.1 % were male, and the median age was 30 years (interquartile range 12-51). Most 

(72.9%) were self-referrals. The nature of the complaint for the majority of the patients 

(61.6%) was medical, and the overall median hospital length of stay was 5 days (IQR 

of 3-12 days) for admitted patients. Higher proportions (17.3% and 18.9%) of patients 

presented on Mondays and Tuesdays respectively. Among patients aged 14 years 

and above, hypertensive heart disease with failure, malignant neoplasm of the 

oesophagus and intracranial injury were the top medical, surgical and trauma 

diagnoses respectively. In the paediatric population (<14 years), sickle cell anaemia 

in crisis, hydrocephalus and diffuse traumatic brain injury were the top medical, 

surgical and trauma diagnoses respectively. The most common complaints among 

the patients presenting to the ED were gastrointestinal complaints (8.9%), respiratory 

complaints (3.1%) and congenital abnormalities (3.2%) in the >14 years, 1-14 years 

and <1 year age groups respectively. Most (63.6%) patients were discharged directly 

from the ED, and ED and in-hospital mortality were 0.2% and 15.5% respectively. 

Conclusion: In this study, we observed a high burden of medical complaints, a high 

rate of ED discharge and high in-hospital mortality. This study can inform future 

studies in resource mobilization and allocation for the ED, and the health system. 

Keywords: Emergency Department, Case-mix, Bugando Medical Centre, Mwanza, 

Tanzania.  
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Introduction  

The Emergency Department (ED) in many settings is the entry point for patients 

seeking emergency care at a hospital. Triaging occurs at entry to prioritise patients 

and initiate treatment according to acuity (1). Strengthening of emergency care 

systems is an endeavour that is supported by the World Health Organisation (WHO) 

and is key to achieving universal health coverage (UHC) (2)(3). Tanzania’s healthcare 

system is a pyramidal one, with a formal referral system in place (4). The majority of 

Tanzania’s population is uninsured and suffers the burden of out-of-pocket payment 

for healthcare (5)(6). The increasing burden of non-communicable diseases, injury 

and existing infectious diseases, and the requisite human and material resources to 

provide quality emergency care, pose some challenges to the actualisation of 

universal health coverage in Tanzania (7)(8). 

Several inequalities exist in Tanzania in terms of lifestyle, urbanisation and socio-

economic differences. These, coupled with the determinants of health, contribute 

significantly to the disease burden (9).  

Emergency Medicine in Tanzania has evolved over the last decade, with the initial 

focus being largely on one region (10), and only in the last five years have EDs around 

the country increasingly been overseen by qualified emergency physicians (11).  

There is severe under-reporting of the true spectrum of acute presentations in Sub-

Saharan Africa (SSA), with limited systems, programs and monitoring mechanisms in 

place to extrapolate data, complicating monitoring, evaluation and implementation of 

region-specific health interventions (12). To provide effective and timely emergency 

care with adequate resource allocation, it is imperative to understand the demand and 

the profile of patients who attend the ED. 

 

Methods 

This cross-sectional descriptive study reviewed the case mix of patients presenting to 

the Bugando Medical Centre (BMC) ED.  

BMC is one of the five zonal hospitals in Tanzania. It is located in the Mwanza region 

and caters for the surrounding seven regions. The catchment population is about 20 

million people. The ED at BMC provides outpatient services and acute care 

(resuscitation) services. Adults and paediatric patients have a separate acute care 

section. The age band attended in the paediatric section is from neonates up to age 

14 years. With no formal triage system, acuity is assessed visually by the reception 
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staff, with or without vital signs and patient complaints. The ED has two entry points - 

one for walk-in patients and one for ambulance/private transport drop-offs. Informal 

triage occurs in both areas, and it is performed by a nurse or medical attendant. 

Patients may be re-triaged between the areas once the nurses take vital signs. 

Currently, the staffing consists of two emergency physicians, 12 medical officers and 

23 nurses. Medical officers and nurses work 12-hour shifts, and emergency 

physicians work weekdays and are on-call during after-hours and weekends. 

All patients who presented to the ED in January 2023 were enrolled in the study. A  

was done for all patients who presented to the ED in January 2023 for four (4) weeks. 

The estimated patient presentation was 75 patients a day, and approximately  2300 

patients were anticipated for enrolment. Inclusion criteria included all adult and 

paediatric patients attending the ED. Patients who arrived dead upon arrival were 

presenting for follow-up of laboratory or radiology results within 1 week of a prior visit 

for the same complaint, prematurely born babies and women in labour with gestational 

age (GA) of more than 28 weeks, and those with missing key information (more than 

2 variables) in their records were excluded from this study. All patient clinical notes 

are entered electronically by the treating doctor into an electronic medical record 

(EMR) system. This includes patient complaints, presenting illness, past medical 

history, allergies, physical examination findings, diagnosis (using the default 

International Classification of Disease version 10 coding system – ICD-10) and 

disposition. This routinely collected data was extracted into a data capture sheet, and 

included additional data: EMR number, age, gender, date and time of attendance, day 

of the week, referral status, region referred from, hospital outcome and length of stay 

for admitted patients.  

Data was extracted by a research assistant - a medical officer, not employed in the 

ED, and entered using Microsoft (MS) Excel version 16.76, and data analysis was 

performed in STATA version 15. Descriptive statistics were reported for nominal 

categorical values (represented by frequencies and proportions). Since the data had 

both adult and paediatric (including neonates), the numerical variables are 

represented as median with their corresponding interquartile ranges to limit the 

skewing of data.  

The study was approved by the University of Cape Town’s Human Research and 

Ethics Committee (HREC 238/2022). Institutional ethical clearance, and institutional 

approvals, were obtained. A waiver of consent was approved as there was no direct 

patient contact. 
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Results 

A total of 3290 patients presented; 66 patients were excluded from the analysis (30 

presenting for follow-up only, six dead on arrival and 30 missing information (defined 

as two or more key variables), leaving 3224 patients for inclusion. Demographic 

characteristics are presented in Table 1.  

Majority of patients were self-referred 2350(72.9%) of which 1209(55%) were 

females. Concerning the nature of ED complaints, females were more likely to present 

with medical and surgical complaints 1047(51%) and 424(51%) while male 

predominance was noted for trauma 231(67.2%). Referrals comprised 874(27%) of 

the total number, of which 1151(61%) were admitted. The male-to-female ratio of 

admitted patients was 1.2:1. Self-referrals were more than referrals by almost 3 times 

(2.7:1) and a majority (83.9%) of the patients who attended the ED were discharged. 

There were seven deaths in the ED, of which, two were referred patients and five 

were self-referred. Among the admitted patients, 84.3% were discharged, and 0.2% 

absconded from inpatient treatment. The in-hospital mortality was close to 16% 

among the ED attendees. This study shows a male predominance of 1640(50.9%). 

The median age of presentation was 30 years (IQR – 12 – 51). Children under the 

age of 14 presented almost a third of the study population. 
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Table 1: Demographic characteristics of patients presenting to BMC ED 

CATEGORY PAEDIATRICS ADULTS TOTAL 
<1 yr 1-5 yrs 5-14 yrs >14 yrs 
N= 272 N=353 N=233 N=2366 

SEX 
Male 147 (54%) 208 (58.9%) 135 (57.9%) 1150 (48.6%) 1640 (50.9%) 

Female 125 (46%) 145 (41.1) 98 (42.1%) 1216 (51.4%) 1584 (49.1%) 

REFERRAL STATUS 
Self-Referral 141 (6%) 279 (11.9%) 168 (7.1%) 1762 (75.0%) 2350 (72.9%) 

Referral 131 (15.0%) 74 (8.5%) 65 (7.4%) 604 (69.1%) 874 (27.1%) 

PRESENTING COMPLAINT CATEGORY 
Medical 86 (4.3%) 239 (12.0%) 155 (7.8%) 1509 (75.9%) 1989 (61.7%) 

Surgical 57 (7.4%) 75 (9.8%) 41 (5.3%) 595 (77.4%) 768 (23.8%) 

Trauma 4 (1.2%) 39 (11.4%) 37 (10.8%) 262 (76.6%) 342 (10.6) 

DAY OF PRESENTATION 
Monday 49 (8.8%) 67 (12.0%) 30 (5.4%) 411 (73.8%) 557 (17.3%) 

Tuesday 43 (7.1%) 60 (9.9%) 41 (6.7%) 465 (76.3%) 609 (18.9%) 

Wednesday 40 (9.2%) 35 (8.1%) 32 (7.4%) 326 (75.3%) 433 (13.4%) 

Thursday 38 (8.5%) 55 (12.3%) 32 (7.1%) 323 (72.1%) 448 (13.8%) 

Friday 32 (7.8%) 37 (9.0%) 26 (6.3%) 317 (76.9%) 412 (12.9%) 

Saturday 39 (10.2%) 41 (10.8%) 33 (8.7%) 268 (70.3%) 381 (11.8%) 

Sunday 31 (8.1%) 58 (15.1%) 39 (10.2%) 256 (66.7%) 384 (11.9%) 

EMERGENCY DEPARTMENT DISPOSITION 
Admitted 103 (14.1%) 121 (10.5%) 85 (7.4%) 783 (68.0%) 1151 (35.6%) 

Discharged 109 (5.3%) 232 (11.2%) 148 (7.2%) 1577 (76.3%) 2066 (64.2%) 

Died in the ED 1 (14.3%) 0 (0%) 0 (0%) 6 (85.7%) 7 (0.2%) 

HOSPITAL OUTCOME FOR ADMITTED PATIENTS (N=1151) 
Discharged 133 (13.7%) 111 (11.4%) 77 (7. 9%) 650 (66.9%) 971 (84.4%) 

Died in hospital 27 (15.2%) 10 (5.6%) 8 (4.5%) 133 (74.7%) 178 (15.5%) 

Absconded 2 (100%) 0 (0%) 0 (0%) 0 (0%) 2 (100%) 

Length of Stay        Median 5 days (IQR 3-12)      Range: 1 - 180 days 

 

Table 2 explores the ED disposition based on the nature of complaints in three major 

categories, medical, surgical and trauma. Seven medical patients died in the ED, 1 

who was under 1 year of age and 6 who were over 14 years old. These complaints 
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were classified into three major categories; medical, surgical and trauma. For patients 

who presented with either one or more than one complaint, the decision to classify 

them as medical, surgical or trauma was based on their complaints and final 

disposition, depending on the service that took over the care of the patient. 

 

Table 2: Age-related nature of complaints and ED disposition 

 

The most frequent final diagnoses for ED patients, according to ICD-10 coding upon 

ED disposition, were analysed. The top five diagnoses based on frequency of 

presentation in both the paediatric and adult groups were determined. Sepsis was the 

most frequent diagnosis across all age groups with 108 (3.3%) patients having sepsis 

as their primary diagnosis. When entering the ICD-10 code, the specific diagnosis 

relating to the source of sepsis is entered instead of inserting sepsis as a diagnosis. 

It could also be undifferentiated or from a known source (more likely in referred 

patients). Due to the method of coding and complexity in diagnosis is possible that 

sepsis remains underrepresented in the data set.  

Several congenital malformations were seen and hydrocephalus accounts for 17 

(7.3%) of the paediatric presentations, with a total of 103 (37.9%) infants presenting 

with congenital abnormalities. Among children, 100 (11.7%) presented with 

respiratory complaints and acute upper respiratory tract infections were the most 

common diagnosis. 

Among the adult patients, there was a mix of infectious diseases and non-

communicable diseases (NCDs) with a range of 45 – 65 patients (3-4%) presenting 

with either NCDs or sepsis. Head trauma was a common diagnosis, n=38 across 

NATURE 
OF 
COMPLA
INT 

<1 yr 1-5 years 5-14 years >14 years TOTAL 

Admitted Discharg
ed 

Admitted Discharg
ed 

Admitted Discharg
ed 

Admitted Discharg
ed 

Medical 92 (4.5%) 56 

 (2.7%) 

74 

 (3.6%) 

165  

(8.1%) 

57  

(2.8%) 

98  

(4.8%) 

419  

(20.5%) 

1084  

(20.5%) 

2045  

(63.4%) 

Surgical 67 (8.1%) 50  
(6.0%) 

25  
(3.0%) 

50  
(6.0%) 

14  
(1.7%) 

27  
(3.3%) 

233  
(28.1%) 

362  
(43.7%) 

828  
(25.7%) 

Trauma 3 (0.9%) 3  

(0.9%) 

22  

(6.4%) 

17  

(4.9%) 

14  

(4.1%) 

23  

(6.7%) 

131  

(38.1%) 

131 

(38.1%) 

344  

(10.7%) 

TOTAL 162 

(5.0%) 

109  

(3.4%) 

121  

(3.8%) 

232  

(7.2%) 

85  

(2.6%) 

148  

(4.6%) 

783  

(24.3%) 

1577  

(48.9%) 

3217  

(99.8%) 
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adults and paediatric patients. However, due to the nature of the EMR, some patients 

could have been polytrauma patients but were not listed as polytrauma instead, 

individual injuries were coded.  

At BMC, in the electronic medical record system, specific disease codes need to be 

mentioned for the record to be counted as complete. Also, patients who had more 

than one ICD-10 code as a final diagnosis made this more complex hence it was 

difficult to derive more information on this and represent it more accurately.  

The number of patients presenting during the night shift was less than those on the 

day shift, however, the proportion of admissions in the night was three times higher 

than the discharges and this is statistically significant (Fisher’s exact test, p=0.000) 

(Figure 1). 

 

 

Figure 3: ED disposition based on acuity and shift of day 

(Day 07h30-19h30; Night 19h31-07h29) 

 

Among all the referred patients seen in the ED (n=874), some 270 (30.9%) were 

children under the age of 14 years. The majority of the referred children were admitted 

across all age groups. There were a total of 604 (69.1%) adult referrals, 351 (58.1%) 

were admitted, 350 being from the acute care area and one from the outpatient 
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section. There were 252 (41.7%) adults who were discharged, 121 from the acute 

care area and 131 from the outpatient area. 

 

Table 3: ED disposition of patients based on acuity and shift of the day 

ED 
DISPOSITION 

DAY SHIFT NIGHT SHIFT 

ACUTE 
CARE 

OUTPATIENT TOTAL ACUTE 
CARE 

OUTPATIENT TOTAL 

Admitted 582 

(63.8%) 

19 

(0.6%) 

601 

(28.7%) 

543 

(74.8%) 

7 

(1.7%) 

550 

(48.5%) 

Died in the ED 4 (0.4%) 0 

(0%) 

4 (0.2%) 3 (0.4%) 0 

(0%) 

3 (0.3%) 

Discharged 

home 

326 

(35.8%) 

1160 

(98.4%) 

1486 

(71.1%) 

180 

(24.8%) 

400 

(98.3%) 

580 

(51.2%) 

TOTAL 912 
(100%) 

1179 

(100%) 

2091 
(100%) 

726 
(100%) 

407 

(100%) 

1133 
(100%) 

Fischer’s 

exact 

p = 0.000 p = 0.000 

 

The majority of patients presented in the day shift 2091 (64.9%) with most 

attendances being on Tuesday 609 (18.9%) and weekend attendances less; Saturday 

381 (11.8%); Sunday 384 (11.9%) (Figure 2). The mean daily attendance was 104 

patients. For children under 5 years of age, 116 (18.6%) were seen to attend on 

Mondays, 116 (18.6%), while for children between the ages of 5 and 14 years, 41 

(17.6%) were noted to attend on Tuesdays. A little over half 1638 (50.8%) of patients 

were seen in the acute care area.  

The majority of outpatients 2272 (38.9%) were referred from within Mwanza. The 

region with the second highest referrals was Mara region with 227 (7%) referrals to 

BMC. Of all the referrals, 1638 (50.8%) required acute care. Among all the referred 

patients, 61.6% were admitted to the hospital.  
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Figure 4: Patient presentations over shifts and days of the week 
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Discussion 

We conducted the first study describing patients presenting to a tertiary hospital ED 

in northern Tanzania. An average of 104 patients per day presented to the ED, with a 

balance between high acuity and outpatients (13). Patient acuity was high with over 

a third of patients presenting admitted, and an in-hospital death rate of close to 16% 

of ED attendees. Those who were triaged as outpatients were discharged in most 

instances. This result is similar to studies done in South Africa (14) and could likely 

suggest that many could have been more appropriately managed at lower-tier health 

facilities.  

Although our data suggests some efficacy in the informal triage by clinician “gestalt” 

combined with ambulation (15), there is a need to establish a formal triaging system 

in the ED to improve the overall patient outcome, and patient satisfaction and reduce 

ED waiting times.  

In this study, males to females almost equally attended the ED and this compares to 

studies which show that male ED attendance ranged from 50% to 60% 

(16)(17)(18)(19). The median age of attendance was 30 years (IQR 12 – 51) and 

almost a quarter of the patients were under 14 years of age. Adults were admitted 

twice as much as children, but the number of paediatric patients was only a third of 

the adult population. These results compare to studies done within and outside Africa 

where the proportion of children who attended the ED was about a quarter of the 

attendance (16)(18)(19). There were more adult deaths as compared to children. This 

picture is slightly different from the population pyramid in Tanzania as well as other 

African countries where children and young adults are higher in numbers (20). 

 

Day shifts were busier with almost two-thirds of presentations to the ED during the 

day, and Mondays and Tuesdays. Abir, M et al (21) demonstrated Mondays and 

Tuesdays to be the busiest shifts. The weekend attendance compares to Bahadori et 

al (16) who demonstrated almost 38% attendance on night shifts but a notable 

difference in the weekend attendance. The same study had a 72% weekend 

attendance while this study showed between 11 – 12% weekend attendance. Night 

shift attendance as demonstrated by Almubarak et al (23) was 12% and this is much 

less than that demonstrated in this study. Anecdotally, it is a common understanding 

among the general public that there are no doctors available on weekends, evenings 

and nights and therefore they tend to present more during the day (22).  
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The majority of ED patients were self-referred and about a quarter were referred from 

elsewhere. Many of the self-referred patients could have been managed appropriately 

at lower-tier health facilities. At BMC, the notion of naming patients as “self-referrals” 

exists. These are patients who have not followed the referral pathway in its entirety 

and have skipped one or two levels of referrals and come to seek care at BMC. A 

patient who comes to BMC straight from a health centre or a district hospital is a good 

example of a “self-referral”. Other self-referrals maybe those who come directly from 

home to seek care at BMC. 

Kilindimo et al (22) in 2013, suggested that there were serious limitations in healthcare 

infrastructure, equipment and supplies in lower-tier health facilities, and this forces 

patients to seek care at the next higher-level facility.  

In Tanzania, neonatal and maternal referral patterns and challenges have been 

described. Their findings underlined that there should be rigid protocols for referring 

patients, that communication challenges exist between healthcare facilities and there 

are knowledge gaps in handling various emergencies en route (24)(25). 

Hannewinckel et al (18) demonstrated a high proportion (88.2%) of self-referral in a 

South African regional ED. Self-referrals were noted to be higher in women in this 

study. This is different from Candel et al (17) who demonstrated that self-referrals 

were higher among men. There are differences in referral patterns between South 

Africa and Tanzania due to the nature of the healthcare system. In Tanzania, most 

referrals are sent by ambulances because of the acuity of patients. The effectiveness 

of the ambulances currently in place requires to be studied. There are a small group 

that have benign conditions and are advised to seek specialised care as outpatients.  

Muganyizi et al (26) in a study of obstetric referrals in the BMC region, demonstrated 

that the longest transport distances existed in the Lake and western zones of the 

country with an average travel time ranging between two and a half hours to seven 

hours. This indicates the challenges faced by referred patients, especially the burden 

of transport costs. As per the formal system, the transfer of patients between facilities 

is supposed to be free but then due to the various challenges of finances that exist in 

the local government, sometimes patients and/or their families are forced to contribute 

towards the ambulance service to facilitate patient transfer to the next higher-level 

facility. 

In terms of patient conditions, we note many for sickle cell anaemia which is no 

surprise - Ambrose et al (27) demonstrated that sickle cell among newborns in the 

Lake Zone region of Tanzania is among the highest in the world, and BMC has the 
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only sickle cell clinic in the Lake Zone. Concerning trauma patients, Chalya et al (28) 

2013 demonstrated that trunk and extremity injuries were common in contrast to this 

study which showed head injuries / intracranial injuries to be more common. It could 

be because BMC is the only tertiary-level hospital in the Lake Zone with the capability 

to render neurosurgical care to patients, which may influence the number of referrals 

for these patients.  

ED disposition for this study was mainly discharge, a similar finding to other 

studies(29)(30), and could be due to the lack of primary healthcare facilities in 

Tanzania and resource limitations at the lower-tier health facilities. The notion that 

higher-level healthcare facilities have better care, more staff and are available all the 

time, may also influence the decision of patients and hence they decide to self-refer 

to these facilities (31).  

A small percentage of patients in this study (0.2%) died in the ED. Hedding et al (30) 

in a South African study demonstrated a 0.1% mortality rate, which, given the different 

resource levels and difficulties accessing care in Tanzania, is a fair mortality rate at 

BMC ED. South Africa has a more formalised EMS system that may offer 

interventions to the most ill before arrival to the ED. Any pre-hospital intervention 

provided is bound to increase the chance of survival for the patients. 

 

Strengths and limitations 

Descriptive data is vital to guide emergency care interventions and to design context-

specific systems. There is limited data in the region of Mwanza on the patient and 

disease profile and limited data. It was impossible to ascertain any seasonal variations 

due to the short study duration, and a longer study duration is recommended to 

provide such information. Missing data in this study were not further explored because 

the numbers were small and it would not have made a significant difference in the 

overall picture. 

Future research should consider describing the ED workload in other levels of 

healthcare provision and examining the referral system for emergency patients.  

The ICD-10 blocks and specific codes made it particularly difficult to represent some 

diagnoses accurately. This should be addressed by looking into the ICD-10 blocks in 

future studies as opposed to specific diagnosis codes. 
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Conclusion and recommendations 

We found a high burden of NCD, hypertension and stroke in adults and sickle cell in 

children and a relatively young population presenting to this ED. A high discharge rate 

suggests underutilised lower-tier health facilities for basic care, yet there were many 

high acuity referrals and admissions which provided useful information to optimise 

services.   
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PART C: ADDENDA 

a. Supplementary table 
 
Table 4: Age-related top 5 diagnosis 

Nature of ED 
complaint <14 (N=548) Frequency (%) >14 (N=1504) Frequency (%) 

Medical 
complaints 
N=2052 
(63.6%) 
Top 5 diagnosis  
 

Sickle cell anaemia in crisis 60 (10.9%) Hypertensive heart disease 
with heart failure 66 (4.4%) 

Septicaemia 54 (9.9%) Stroke, not defined as 
ischaemic or haemorrhagic 59 (3.9%) 

Acute Upper respiratory 
tract infection 52 (9.5%) Septicaemia 45 (3.0%) 

Infectious Gastroenteritis 
and colitis 21 (3.8%) Acute upper respiratory tract 

infection 45 (3.0%) 

Acute nasopharyngitis 18 (3.3%) H. pylori as the cause of 
disease 44 (2.9%) 

Nature of ED 
complaint <14 (N=234) Frequency (%) >14 (N=594) Frequency (%) 

Surgical 
complaint 
N=828 
(25.7%) 
Top 5 diagnosis 

Hydrocephalus 17 (7.3%) Malignant neoplasm of 
oesophagus 23 (3.9%) 

Hypertrophy of tonsils and 
adenoids 12 (5.1%) Malignant neoplasm of breast 20 (3.4%) 

Spina Bifida 9 (3.8%) 
Benign prostatic hyperplasia 
without lower urinary tract 

symptoms 
20 (3.4%) 

Gastroschisis 7 (3.0%) Malignant neoplasm of 
prostate 13 (2.2%) 

Adenoid hypertrophy 6 (2.6%) Urethral stricture 12 (2.0%) 
Nature of ED 
complaint <14 (N=82) Frequency (%) >14 (N=262) Frequency (%) 

Trauma  
N=344 
(10.7%) 
Top 5 diagnosis 

Diffuse traumatic brain 
injury 7 (8.5%) Intracranial injury 31 (37.8%) 

Intracranial injury 6 (7.3%) Fracture of skull and facial 
bones 11 (13.4%) 

Fracture of radius and 
ulna 4 (4.9%) Fracture of femur 11 (13.4%) 

Fracture of skull and facial 
bones 3 (3.7%) Fracture of shaft of tibia 9 (11.0%) 

Fracture of lower end of 
humerus 3 (3.7%) Open wound of scalp 7 (8.5%) 
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b. Journal Instructions to Authors 
Available at https://www.sciencedirect.com/journal/african-journal-of-emergency-

medicine/publish/guide-for-authors 
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Purpose of the Study 

An Emergency Department in many ways is the entry point for patients coming into the 

hospital. In Tanzania, the Emergency Departments or casualty areas, not only serve 

to provide acute care but in most instances provide also outpatient care for walk-in 

patients. All patients who arrive at the Emergency Department for the first time, 

whether for outpatient services or the acute area, are undifferentiated, meaning, their 

diagnosis is not yet determined and most do not have any preliminary investigations 

performed towards their diagnosis. This study seeks to describe the burden of patients 

who arrive at an urban Emergency Department. The key study areas will include the 

demographics of patients, their main presenting complaints, common diagnoses and 

the disposition of patients. 

 

Background 

Tanzania is a country in East Africa. It currently has a population of about 60 million 

and ranks twenty-fourth in the list of countries by population. Tanzania covers an area 

of 885,800km2, with a population density of 67 per km2. The average age of its 

population is 18 years and life expectancy at birth of 66 years. The country was 

recently declared a lower-middle-income country by the World Bank (1). 

Many African countries face the burden of limited resources compounded by infectious 

diseases and trauma. Tanzania has not been spared (2). In addition to resource 

limitations, there is a shortage of medical staff in various roles and levels of healthcare, 

not to mention the ongoing “brain drain”. There is a mix of public and private sector 

health services, with some faith-based organizations working with the Government to 

promote the delivery of healthcare. The majority of the population resorts to the public 

Healthcare system due to financial limitations and affordability issues (3). The country’s 

public healthcare system is pyramidal, with the lowest level of healthcare being the 

dispensary level followed by health centres, district hospitals, regional referral 

hospitals, zonal referral hospitals and the national hospital. The lower-level health 

facilities serve the masses as the populations are served and the numbers go down 

as the facility level goes up (2, 3).  

Emergency Medicine in Tanzania is just over a decade old. The first public Emergency 

Department (ED) was established in 2009 at the Muhimbili National Hospital (4). Since 

then, several centres have been established with locally trained emergency physicians 

staffing the centres. There is still a vacuum in terms of the number of emergency care 

providers, training and lack of adequate resources in the lower-level health facilities. 
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The establishment of an emergency department in a facility has been shown to have 

a positive effect on in-hospital mortality (5).  

Bugando Medical Centre (BMC) is located in the North-Western city of Mwanza in 

Tanzania. The North-Western region is also known as the “Lake Zone” because of the 

presence of Lake Victoria in the city of Mwanza. Tanzanian Healthcare system has 

levels of healthcare provision and based on these levels, BMC is the Zonal Referral 

Hospital for the entire Lake Zone. The catchment population for the Lake Zone is 

almost a third of the country’s population. Mwanza City has a population of about 3 

million people, who require services provided by the Zonal Referral Hospital (6). BMC 

was established half a century ago as a Faith-Based Organization with an agreement 

with the Government regarding the provision of service to the general public. Bugando 

Medical Centre is a 950-bed hospital with inpatient and outpatient services. The 

services included are Obstetrics and Gynaecology, Surgery, Orthopaedics, 

Neurosurgery, Cardiothoracic Surgery, Plastic and Reconstructive surgery, Internal 

Medicine, Paediatrics and the more recent Emergency Medicine. The hospital has a 

16-bed Intensive Care Unit (ICU) which is managed by anaesthesiology and receives 

patients who are from either the surgical or medical department (including paediatrics). 

The ED is the entry point and first point of contact for clinical care for all patients who 

come to the hospital for the first time. These include patients who are self-referred as 

well as those who have followed the referral system. It also includes patients who are 

acutely ill requiring some form of resuscitation and those who are outpatients. Some 

of the very sick patients may be admitted into the ICU straight from the ED. 

The ED at BMC has been led by in-house specialist Emergency Physicians for the last 

four years. Before this, the ED was run by medical officers who had completed medical 

training and were in the interim before starting residency or other career options. With 

this development, the ED underwent major renovation and equipment procurement to 

try to provide a good standard of care that is evidence-based.  

As it is for many other African countries, little is known about the burden of disease 

among patients arriving in the ED, which is the entry point for a majority of the patients. 

Various studies have been conducted in various EDs across the continent and beyond 

to examine specific issues such as trauma, surgical conditions, hypertension, obstetric 

and gynaecological conditions, but the only study in Tanzania conducted in relation to 

trends from patients in the emergency department almost a decade ago(7). Reynolds 

et al demonstrated that about a quarter of the ED visits at the first public ED in Dar-Es-

Salaam were trauma-related, cutting across all age groups, adults and children. The 

study had some challenges with missing data including missing diagnoses and missing 
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age, hence these were excluded during analysis (10). At BMC, about three studies 

were conducted by Chalya et al(8-10), which describe only trauma patients, it was 

been reported that 60.7% of patients were victims of Road Traffic Injuries (RTI) and 

37.1% of all ICU admissions were trauma-related.  

In a descriptive study conducted in an urban facility in South Africa, it was revealed 

that about a quarter of the ED diagnoses were trauma-related. Among the non-trauma 

diagnosis, in the same study, respiratory diagnoses took the lead (14.9%) followed by 

abdominal diagnoses (14.2%). Other diagnoses such as neurological, sepsis and 

wound-related, obstetric and gynaecological diagnosis presented at less than 10% 

(11).  

In South Africa, it was described that trauma was the leading diagnosis among patients 

presenting to the ED (36%). Respiratory and gastrointestinal complaints were close to 

15% and about 13% (12). In Nepal, it was  found that 29% of the patients were trauma 

patients. Similar to other studies in resource-limited settings, respiratory and 

cardiovascular complaints were less than 10% (13).  

There has not been any description of the patients who arrive and receive care at the 

ED at BMC; hence this study will help identify the groups of patients and their 

demographic characteristics; the most common presenting complaints; the most 

common diagnoses and the final disposition of the patients.  

 

Methodology 

Research question 

What are the burdens and outcomes of acute illness presenting to the Emergency 

Medicine Department at Bugando Medical Centre in Mwanza, Tanzania? 

Aims and Objectives 
The broad objective is to describe the patients arriving at the ED with the specific 

objectives being as follows: 

1. To determine the demographic characteristics of patients presenting to the ED. 

2. To describe the most common presenting complaints patients presenting to the 

ED. 

3. To describe the most common diagnosis among patients presenting to the ED 

4. To determine the final disposition of patients presenting to the ED. 

5. To describe the outcomes of the patients from the ED and after admission. 
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Study design 

This is a cross-sectional descriptive study of the case mix. Prospective data will be 

collected for four (4) weeks, targeting all patients arriving in the ED. The intended data 

collection period is from January 1, 2023 to January 31, 2023, subject to the various 

approvals required in the process. 

 

Characteristics of the study population 

● The research will take place at the ED at BMC. All patients arriving to the ED will 

be enrolled in the study. This will include adult and paediatric patients, as well as 

the high-acuity and walk-in patients. The estimated intake per day is about 75 

patients. For 4 weeks, an estimated 2300 patients will be enrolled.  

● Inclusion and exclusion criteria 

The inclusion criteria will be as follows: 

● Adult patients who require acute care and are attending the ED for the first 

time. 

● Adult outpatients who are attending the ED for the first time. 

● Paediatric patients who require acute care and are attending the ED for the first 
time. 

● Paediatric outpatients who are attending the ED for the first time. 

● Patients referred from other health facilities. 

● Patients within 1 week of first enrolment with a different complain from the initial 
visit or worsening symptoms will be enrolled. 

The intention of enrolling them only during the first visit and not the consequent visits 

at least within a week of the first is that, many patients especially the outpatients, may 

come back in the subsequent days to get their laboratory and/or radiology results 

reviewed. Most of the acute patients are admitted and hence are not expected to return 

within a week. 
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The following patients will be excluded from the study: 

● Patients brought in dead before arrival 

● Patients who are a follow-up visit within 1 week of the initial visit with the same 

complaint or for laboratory or radiology results read. If they have a complaint 

which is unrelated or has a new complaint then they will be enrolled. 

● Premature babies - Premature babies transit through the ED corridor and are 
directly taken to the Neonatal ICU (NICU) or the premature unit and hence are 

not enrolled in the ED for any services.  

● Women in active labour with gestation age 28 weeks and above – these women 

are dropped off at the ED but wheeled straight to the labour ward which is 

located down the hall from the ED unless the woman is actively delivering a 

baby. This is the hospital policy and procedure 

● Justify the inclusion of vulnerable populations 

● The ED attends to all patients regardless of their age, gender or socioeconomic 

status. This is a low-risk study as it will be looking at data which is routine hospital 

data being collected daily without any direct patient contact or medical intervention. 

 

Recruitment and Enrolment 

The patient details will be recorded from a paper-based and electronic record and 

transferred to a Microsoft Excel sheet for use for analysis. 

The patient details collected will include, age, sex, referral status, chief complaint and 

disposition from the ED (whether admitted, discharged or died in the ED).  

 

Additional variables to be included are: 

- Day of the week that the patient presented on 

- Time of the day that the patient presented on. The two 12-hour shifts that are 

currently in place will be used, that is, the AM shift will be considered as 

patients coming in from 7.30 am to 7.30 pm and the PM shift will be 

considered from 7.31 pm to 7.29 am the next day. 

- Status of patient – meaning high acuity (commonly known as inpatient at the 

EMD) or outpatient  
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- Hospital outcome for admitted patients 

- Hospital length of stay 

- Region that patients are referred from. BMC being a zonal referral hospital, it 

serves 7 regions surrounding it and hence this variable will help determine the 

region that most refers to BMC. 

The student will train a research assistant who will collect data and the student shall 

be responsible to clean for cleaning the data and entering any missing information. 

 

Data Safety and Monitoring Plan 

There will be no collection of any human samples involved and the patients will not be 

subjected to any delays in receiving care as a result of this study. 

The hospital is transitioning from a paper-based recording system to an electronic 

medical record system named Electronic Health Management System (eHMS). The 

eHMS is being used to register all patients who visit the hospital in various departments 

and outpatient clinics and it is also used in the wards for rounds, medication and 

ordering of investigations. At the ED, there are 2 sections, the acute intake area and 

the outpatient section. The acute intake area receives ambulances and private 

transport that brings patients and there are two forms of information being collected. 

The medical attendant who helps ferry the patient from the vehicle onto the stretcher 

and into the resuscitation area records the patient’s preliminary information which 

includes, name, age, sex, medical record number, diagnosis and disposition. The data 

is updated throughout the patient’s stay and the record terminates with the final 

disposition from the ED. The other set of information is collected by the security guard 

for security reasons whereby he/she records the vehicle number, driver name, time in 

and time out. In the outpatient section, a certificate nurse enters the patient details into 

a manual register until the patient disposition.  

All patient notes, complaints, diagnosis diagnoses are entered into the eHMS by the 

doctor responsible for the patient, including laboratory and radiology investigations and 

pharmacy orders.  

The data will therefore be extracted from initially the manual register to get the eHMS 

number and then get the diagnosis and chief complaints from the eHMS to achieve the 

completion of variables to be collected. To be efficient with adequate data collection, 

one research assistant will be employed to assist with entering the data onto the Excel 

sheet. The data will be collected twice a day, during the morning handover shift and 
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the evening handover shift. During the rest of the day, data from the electronic medical 

record will be retrieved for each respective patient. The patients will be followed up till 

the end of their hospital stay. 

All patient-identifiable information will be removed by the principal investigator to 

anonymize data and achieve confidentiality. Since the hospital is a referral and 

teaching hospital, the patient population is aware of the records being used to send 

reports to the Ministry of Health and this study will be merely tapping into that resource 

with the appropriate permissions from the Hospital Administration. The Primary 

Investigator and/or research assistant will be responsible to enter for entering data 

daily into an Excel sheet and it will be password protected. The data will be stored for 

a period of five (5) years by the investigator. Since the data is routine hospital data, 

the hospital through the medical records department has its mechanism of ensuring 

data storage with patient detail safety. 

 

Data Analysis 

Data will be entered into a Microsoft® Excel for Mac, version 16.54 sheet. Descriptive 

data analysis in terms of frequency, appropriate mean and standard deviation, median 

and interquartile range, and proportions will be calculated. Further appropriate 

statistical analysis will be performed with the advice of a statistician should this be 

deemed necessary beyond basic descriptive methods. STATA version 15 will be used 

to analyse data. 

 

Description of Risks and Benefits 

This is a low-risk study. However, to mitigate against any breach of confidentiality, the 

data collected shall be stored in a password-protected MS Excel file on cloud storage 

to ensure safety at all times. 

There will be no financial or any sort of remuneration to the patients. There are no 

health or psychological risks associated with this study. 

 

Benefit: The findings of this study will create a better understanding of the burden of 

disease. This will subsequently inform resource allocation and help inform the focus of 

improvement in health care provision at the facility level based on findings and areas 

of concentration. 
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Informed Consent Process 

Process 

A waiver of consent will be obtained because the collection of data has no room for 

patient interaction. 

 

Privacy and Confidentiality 

A password-protected Excel sheet will be used to enter non-identifiable patient data 

and will be stored on an external hard drive. Access to the worksheet will be restricted 

to the research team. Names of patients will not be collected. For easy tracking of 

health records, the medical record numbers will be inserted into the Excel sheet but 

will be deleted before the analysis stage. The data will be stored for five (5) years by 

the investigator. Since the data is routine hospital data, the hospital through the 

medical records department has its mechanism of ensuring data storage with patient 

detail safety. The data collected shall be stored in a password-protected MS Excel file 

on cloud storage to ensure safety at all times. 

 

Reimbursement for Participation 

There will be no remuneration to the patients whose details will be extracted from the 

hospital records. There will be no contact with patients.  

 

Emergency Care and Insurance for Research-related Injury 

This is a low-risk study hence there is no provision of medical cover for any of the 

participants 

 

Dissemination of findings 

The findings of the study will be shared as a research dissertation with the University 

of Cape Town’s central repository. The results will also be shared with the Directorate 

of Medical Services at Bugando Medical Centre and the Research Division of the 

Hospital for record-keeping and any administrative interventions that may be deemed 

necessary. 

The findings will also be submitted to a peer-reviewed journal for publication and will 

be open-access. 
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Appendix Material 
In addition to Sections A, B (synopsis) and C, please attach all appendix material 
relevant to the protocol application. This includes but is not limited to the following: 
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Case Report Form 
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Budget summary 

ITEM DESCRIPTION TOTAL COST 
(TZS) 

TOTAL COST 
(ZAR) 

Local Ethical 
Clearance fee 

A one-time fee paid for 
obtaining local ethical 
clearance 

100,000/- 700 

Stationery 
Printing, photocopying, 
filing, data collection 
sheets 

150,000 1000 

Research Assistant 
To assist with data 
collection off working 
hours for 4 weeks 

300,000 2000 

TOTAL  550,000 3700 

 
 
 

 




