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ABSTRACT 

Background: Burn injuries result in severe and often life-changing medical, social and 

psychological problems, along with a severe economic loss to individuals and their 

family. Ninety-percent of burns are preventable. However, even within one country, burn 

injuries' location and causative factors differ substantially between communities and 

regions. This prospective descriptive study describes the added benefit of using the 

geospatial techniques in mapping the burns prevalence in Dar es Salaam. The geospatial 

technique could be helpful in formulating the preventive measures in highly populated 

cities with similar context. 

Study objective: To determine the geographical location of burn patients and 

circumstances of burn among patients with burn injuries presenting to Muhimbili 

National Hospital in Dar Es Salaam, Tanzania 

Materials and methods: Patients presenting with burns were identified from patients 

at the emergency department and enrolled in the study after signing the informed 

consent. The patient’s residency Geographical Information System (GIS) coordinates 

were mapped over a base map of Dar es Salaam provided by ArcGisPro and entered 

into a kernel density analysis to identify areas of high burn prevalence including a map 

on statistical spatial clustering. The study used a questionnaire to interview the patients 

with burns on the causes, circumstances of the burn. The analysis included the 

magnitude of burn, etiologies and the circumstances. 

Results: Among 144 participants enrolled, (56.3% (81/144) were male. The median 

age was 3 years (interquartile range, 2 – 9 years). Using the coordinates, most burns 

came from the convergence of Ilala, Temeke and Kinondoni district in Dar es Salaam, 

with almost two-thirds of participants coming from Ilala District alone. The majority 

(84.7%) were referrals from other facilities. On arrival, the majority were stable. Most, 

86.8%, had superficial partial burn (wet-pink), multiple (65.3%). Nearly half of the 

participants had a total burn surface area of 15% or more; involving mainly the upper 

limbs and anterior trunk. Regarding the causative agent, 86.1% were due to scald.  

Over 90% of burns happened at home and in the kitchen, 88.9%. Almost half of them 

received first aid at home, which included the application of honey/powder. Only 43% 

applied cold water. Following the management at the emergency department, 11.1% 

were discharged home and 84.7% were admitted to the burn ward. 
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Conclusion: Geospatial technique has enabled the researchers to establish not precisely 

where the burn took place in the city but also a clustering of burns in the city and using 

the coordinates, most burns came from the convergence of Ilala, Temeke and 

Kinondoni district in Dar es Salaam, with almost two-thirds of participants coming from 

Ilala District alone. The knowledge of initial burn management before the survivors are 

referred to the health facilities is poor. Strengthening burn management capabilities, 

both in knowledge, skills and equipment, of the regional hospitals, could decongest the 

national hospital.  
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DEFINITION OF KEY TERMS 

ArcGis Pro: Is a new, integrated geographical information system 

application used for creating and using maps, compiling 

geographical data, analyzing mapped information, sharing and 

discovering geographical information, using geographical 

information in a range of applications and managing 

geographical information in a database(1–3) 

Circumstance: Is a factor connection with or relevant to an event or action. 

Emergency care: This means the provision of initial resuscitation, stabilization, 

and treatment to acutely ill and injured patients and delivers 

those patients to the best available definitive care, regardless of 

their ability to pay. 

Emergency 

department: 

Is department in the hospital responsible for providing 

immediate care in patients with different medical o surgical or 

traumatic complaints with or without a referral from other 

facilities. Also known as emergency room, casualty center, 

accident and emergency or urgent care unit  

Emergency physician: A specialist trained in emergency medicine and who works in 

emergency department or acute intake areas, attending 

undifferentiated patients with different complaints. In 

Tanzania, emergency medicine specialists are trained in a 

three-year Masters in emergency medicine program.  

Geospatial mapping Is a type of spatial analysis technique that typically employs 

software capable of rendering maps processing that process 

spatial data and applying analytical methods to terrestrial or 

geographic datasets, including geographic information system 

(GIS). 
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CHAPTER ONE 

1. INTRODUCTION 

1.1 BACKGROUND 

A burn is an injury to the skin or any other organic tissue primarily caused by heat or 

radiation, radioactivity, electricity, friction, or contact with chemicals. Thermal burn 

occurs when some or all of the cells in the skin tissues are destroyed by hot liquids 

(scalds), hot solids (contact burn) or flames (flame burn) (4). 

 

Burns are a global public health problem, accounting for an estimated 180,000 deaths 

annually.  Every day, over 30,000 people suffer new burns worldwide, severe enough 

to warrant medical attention, equating to an estimated 11 million new burns each year 

globally (4,5).The majority of burns occur in low and middle-income countries (LMIC) 

and almost two-thirds occur in the World Health Organization (WHO) African and 

South-East Asia region (4).  

 

Over 95% of fire-related burns occur in LIMC(6).Death by burn injury in LMIC is 

estimated to be eleven times higher than in high-income countries and  among the 

leading cause of disability and adjusted life years lost in LMIC(7). WHO estimates that 

43,000 people die of burn in Africa every year with the rate of 6.1 per 100,000(6). This 

is in contrast to most other injuries, where rates of injury tend to be higher in males than 

in females. The higher risk for females is associated with open fire cooking or 

inherently unsafe cooking stoves, igniting loose clothing. Open flames used for heating 

and lighting also pose a risk, and self-inflicted or interpersonal violence are also factors 

(although understudied). Along with adult women, children are particularly vulnerable 

to burns. Burns are the fifth most common cause of non-fatal childhood injuries. While 

a major risk is improper adult supervision, a considerable number of burn injuries in 

children result from child maltreatment(4). Geospatial mapping could help the planners 

to identify areas prone to and circumstances of burns and design appropriate 

intervention.  
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Second and third-degree burns are the most common burn (6); 98% of burns occur 

unintentionally (7).  While heat burns caused by flame, hot liquids and hot objects are 

the most common burns, chemical burns are the least common (8). The most common 

cause of burns in hospital and death-based studies was direct contact with flame (6). 

Burns caused by electric shock and chemical substances are more common among men 

in the workplace (9). Burns cause long-term discomfort, functional impairments and 

psychological problems. A severe burn injury can impact all aspects of a person’s life, 

including their aesthetic appearance, financial situation, relationships with others, 

psychological, social (e.g. integration work/school) and physical functioning (10). 

Nearly 75 percent of all scalding burns in children are preventable(11). Age is an 

important and critical factor contributing to burn patients' clinical outcome (5). The 

very young and the elderly are more likely to succumb after a major burn than their 

adult counterparts (5). In Dodoma, Tanzania, from 1983 to 1991, of the 49 children 

who suffered amputations, 16% of their amputations was due to burns (8). 

 

Burn injuries are a significant cause of prolonged hospital stays,  disfigurement,  

disability, and death in the Africa Region (9). However, even within one country like 

Tanzania, the location and circumstances of burn injuries differ substantially between 

communities and regions, and no prior studies had looked at geospatial locations of 

burn injuries in Tanzania. The geospatial mapping technique used in this study will help 

to determine the geographical location of the burn injured patients and socio-

demographic factors among patients with burns from different regions which present to 

a national referral hospital in Tanzania. The information from this study will aid in 

access to appropriate care, public awareness and implementing targeted prevention 

measures. 
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1.2 PROBLEM STATEMENT 

 Burns are the 4th leading traumatic event worldwide after traffic accidents, falls, and 

violence among individuals (6). They result in disability or death and a decrease in the 

quality of life (10). According to World Health Organization, every year, more than 

300,000 people die from fire-related burn worldwide, with the highest number of deaths 

from burns occurring in south Asia and the middle east (4,11).  

 

Burns are more frequent in LMIC, with over ninety-six percent of fatal fire-related burn 

injuries occurring in LMIC (4). High-income countries have made progress in lowering 

burn deaths through a combination of prevention and care strategies among these 

strategies include a national system of disease monitoring either through civil 

registration, vital statistics, household surveys, demographic surveillance systems or 

verbal autopsies, to capture mortality and morbidity such as musculoskeletal system 

impairment and burn wounds. Other strategies such as a uniform method for coding 

medical and surgical conditions across the countries and the common procedures are 

adopted and promoted, which enables comparison of burn related injuries and readiness 

to deliver the intervention (4).  

 

However, many of these improvements have not been applied in LMIC. While we often 

know ages of burn victims and types of burns they receive, we haven’t looked at 

whether there are geographic differences in burn frequencies, which could explain why 

burns are occurring and what interventions are needed. Comprehensive epidemiological 

studies of burn victims from different regions are needed to understand the geographical 

location and circumstances of burn in particular areas and implement targeted 

prevention measures. 
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1.3 CONCEPTUAL FRAMEWORK 

 

 
 

Figure 1: Study conceptual framework  

Geospatial location and circumstances of burn are determined by several factors, 

including demographic characteristics like age and sex. Etiology as well can contribute 

more burn in given geographical location like occupation-related burns like electrical 

works and welding especially when safety equipment are not used. The management 

given at EMD for burn patients without involving counselling on ways of prevention 

or controlling the source and clinician to assess and be assured the safety of the victims 

home or area of residence before disposition, especially during discharge, could result 

in more frequency of burn in a given geographical location especially burn caused by 

domestic violence or child abuse. 
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1.4 RATIONALE 

Prior studies that looked at burn injuries are largely retrospective and focused on 

incidence and outcome (12–16). Although there have been many studies on the 

incidence, etiology, and characteristics of burn patients (14, 15, 17–19), there has not 

been a study that had looked at the geographical location of burn injuries. Knowing 

where burns are most frequent and determining burns in an area is essential to target 

prevention efforts. Such studies need to be done prospectively to capture accurate 

information about the exact location and mechanism of the burn. This information can 

be used to target prevention efforts, such as improve awareness, developing and 

enforcing effective policy, providing burn prevention programs, strengthening burn 

care, strengthen capacities to carry out burn care in those areas. 

1.5 RESEARCH QUESTIONS 

What are the geographical location and circumstances of burn patients with burn 

injuries presenting to Muhimbili National Hospital in Dar es salaam, Tanzania? 

1.6 OBJECTIVES 

1.6.1 Broad objective. 

To determine the geographical location and circumstances of burn among of patients 

with burn injuries presenting to Muhimbili National Hospital in Dar es Salaam, 

Tanzania 

1.6.2 Specific Objectives 

1.  To determine the precise geographic location of the incident of burn among 

patients with burns injuries presenting to Muhimbili National Hospital in Dar 

es Salaam, Tanzania 

2. To describe etiologies of burn among patients with burns injuries presenting to 

Muhimbili National Hospital in Dar es Salaam, Tanzania 

3. To describe circumstances of burn among patients with burn injuries presenting 

to Muhimbili National Hospital in Dar es Salaam, Tanzania 

4. To describe the management strategies  of patients with burns injuries 

presenting to Muhimbili National Hospital in Dar es Salaam, Tanzania 
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CHAPTER TWO 

2 LITERATURE REVIEW 

2.1 Etiology and mechanism of burn injuries. 

Thermal burns are caused by heat such as fire, hot objects and steam; the depth of the 

thermal injury is related to contact temperature, duration of contact of the external heat 

source, and the thickness of the skin (17). Electrical burns occur when electric energy 

is transformed to heat as the current passes through insufficient conducting body tissue, 

resulting in the injury of the cell membrane. This leads to disruption of membrane 

potential and function. Electrical burns may be caused by several sources of electricity, 

such as lightning, stun guns and contact with household current (18).  

 

A chemical burn occurs when skin or eyes come into contact with an irritant, such as 

an acid or a base, which causes a reaction. Chemicals that are swallowed can cause 

burns to internal organs(19). Ionizing radiation can cause damage to skin and tissues. 

The most common type of radiation burn is sunburn. Radiation burns are most 

commonly seen today following therapeutic radiation therapy and are also seen in 

patients who receive excessive radiation from diagnostic procedures and in those 

individuals who work in the nuclear industry (20). 

 

Flame injuries and scalds are the most common causes of burns in children and adults 

worldwide. Based on information collected from USA burn centers between 1995 and 

2005, 46% of burns resulted from flame/fire and 32% from scalds from hot liquids (21). 

Burn from the fire are the most common cause of burns in adults. Flame/fire-related 

injuries overall are the most frequent reason for admissions to USA burn centers. Scald 

burns occur from hot tap water baths, hot foods and liquids, and heated cooking oils. 

Flames account for 35 to 42 percent of hospital admissions related to burns, while scalds 

account for 15 to 18 percent (21).  

 

Worldwide, scalds account for 60 to 80 percent of burn injuries for young children. In 

the United States, the number of scalds far exceeds the number of flame burns in 

children age 0 to 4.9 years (21). In high-income countries, children under five years of 
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age are at the highest risk of hospital admission from burns, although 15–19-year-olds 

are also a group at high risk(22). Nearly 75% of burns in young children are from hot 

liquid, hot tap water or steam. In some low and middle-income countries such as China 

and Iran, flame burns and scalds occur at approximately the same frequency in children 

under 18 years (21). Three pediatric hospitals in Mexico found that most emergency 

department visits for burns in children under ten years of age were due to exposure to 

boiling liquids, most commonly overly hot bath water (21). Over 75 percent of children 

under 18 hospitalized for treatment of burns in Taiwan were injured by scalding 

liquids(23). A retrospective review of burns in 650 Ghanaian children age zero to five 

years found that the most common cause of burns was scald through spillage or 

immersion (45 percent), contact with a hot object (33 percent), or flame (19 percent). 

The most common cause of burn injuries in infants hospitalized for burn care in Eastern 

Saudi Arabia is scald burns (87 percent of all burns) (21).  

2.2 Classification by depth, size and anatomical area 

A combination of the burn mechanism, burn depth, extent, and anatomic location helps 

determine the overall severity of the burn injury (minor, moderate, severe), which 

provides general guidance for the preferred disposition and care of these patients(24). 

Cutaneous burns are first classified according to the depth of tissue injury. The depth 

of the burn largely determines the healing potential and the need for surgical grafting. 

Superficial or epidermal burns involve only the epidermal layer of skin, while partial-

thickness burns involve the epidermis and portions of the dermis. On the other hand, 

full-thickness burns extend through and destroy all dermis layers, while deeper (fourth-

degree) burns extend through the skin into underlying soft tissues such as fascia, 

muscle, and/or bone (24). 

 

A thorough estimation of burn size is essential to guide therapy and the extent of the 

burn injury is expressed as a percentage of the patient's total body surface area (TBSA) 

(24). Superficial (first-degree) burns are not included in the percentage TBSA burn 

assessment. This estimation can be facilitated using a Lund-Browder chart, the Rule of 

Nines, or the palm method(25). The most accurate method of assessment of TBSA burn 

in children and adults is the Lund-Browder chart. The extent of extensive TBSA burns 
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is often underestimated, and factors such as gender, body shape, and obesity can affect 

the assessment(24).  

2.3 Location and circumstances of burn injury 

In a study done in urban Tanzania, 88% of burns occurred in the home(26). According 

to Mbembati, et al. more than 90% of children’s burn injuries were related to cooking: 

39% were related to hot water, 31% to hot food, and 14% due to open flame and 9% 

due to cooking oil (27). A child may fall into a fire, or more likely tip a pot of boiling 

liquid onto him or herself  (27). Justin-Temu and colleagues also found that about 90% 

of children’s burn injuries were related to cooking; the remaining injuries resulted from 

lighting candles and small lanterns (27). Work-related injuries account for 20 to 25 

percent of all serious burns, with the most common being fire/flame and scald (28). 

Perhaps because of rapid economic growth, there has been an increase in occupational 

injuries in China including burns. Globally, the food service industries (for example, 

restaurants that use deep fryers) are responsible for 12 percent of work-related injuries 

(21). 

 

2.4 Factors associated with burn injury. 

Young girls, particularly in LMICs, are at risk of burns at home, particularly in the 

kitchen (29). The use of potentially unsafe kerosene cooking appliances and open fires 

at floor level and wearing traditionally loose clothing and wraps are seen as significant 

risk factors for flame related burns in younger women aged 16-35 years (30).  Adult 

males are typically most at risk for burns in the workplace, second to exposure to 

flames, scalds and faulty electrical wiring (31). Children under the age of 15 are at 

increased risk of burns, with 84% of all pediatric burns occurring at home, particularly 

in the kitchen, where 80% of the child is unsupervised (30).   

 

The unsupervised use of homemade fireworks by children during festivals also 

increases burns in LMIC (21,30). Babies and young infants one year or under are at 

most risk from burns from bed netting and sleepwear, second to faulty electrical wiring 

and simple devices such as mosquito coils. In addition, local traditional practices of hot 

water baths for mothers immediately after childbirth and treating convulsions in 
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children with fire are added reasons for burns, unique to some African countries (33). 

Unfortunately, burns from intentional exposure to chemicals, including chemical 

assaults, are also seen in LMICs, mostly inflicted upon males as violent crimes or as a 

crime of passion (19,34). Females also suffer intentional burns from flames in the 20-

30 age groups due to suicide attempts or assaults by men (35).  

2.5 Geospatial location 

The field of medical, geographic information systems has become increasingly helpful 

to understand the broad picture of public health; the field holds a substantial capacity 

to understand differences and similarities in population health globally. The 

instruments supporting this field include geographic information systems, disease 

surveillance, big data, and analytical approaches like the Geographical Analysis 

Machine, Dynamic Continuous Area Space Time Analysis, cellular automata, agent-

based modelling, spatial statistics and self-organising maps.  

 

Disease mapping has made significant contributions toward improving health care 

worldwide (36). For example, a retrospective analytical study done by Ettinger et al. 

assessed the pattern of use of an Emergency Department at Dublin in people aged 

65years or older(37).  All Emergency Department presentations by individuals 65 years 

and older were extracted for analysis. This study found distinct clusters of addresses 

around the hospital site with a different pattern of use based on the age cohort.  and the 

average distances travelled to the EMD were shorter for the population aged 65years  

and above compared to younger patients (38).  

 

The spatial representation using GIS help identify high-risk areas for burn and specific 

conditions or events, allowing identifying factors unique to those high-risk areas in the 

given community. A study done by C.H.Laseck et al. used GIS to track 3,109 incidents 

of trauma in an international trauma registry from 2005-2015 to determine existing 

international trauma clusters. They found four major areas with significant clusters of 

incidents. The spatial distribution of intentional injuries was significantly correlated 

with socioeconomic features, including where social economic status such as 
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unemployment, single-parent households, and lack of high school degree diploma were 

identified as significant factors by spatial correlation(39).  

 

Another study by Blake et al. published in 2014 used GIS to track 575 violent, traumatic 

incidents to find patterns in location, time, victim’s age and injury type. They found a 

higher prevalence of violence in Vancouver’s nightclub district on Friday and Saturday 

nights with higher rates in neighbourhoods with low social economic status and the 

strong pattern formed by victims sex, age and mechanism of injury (40).  

 

The use of GIS in our study will show areas where burn are more prevalent in Dar es 

Salaam Region and the technique can be widely used in Tanzania. Besides, 

investigating the aetiologies and circumstances under which the burn occurred can 

improve the burns preventive measures .Furthermore, using GIS may assist hospitals 

and health planning at the regional level to understand the origin of age cohort burn 

patients attending the emergency department. 
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CHAPTER THREE 

3 METHODOLOGY 

3.1 Study design 

The study design was cross-sectional descriptive study for all ages among patients 

presenting with a burn injury to the Emergency Department of Muhimbili National 

Hospital and Mloganzila hospital from November 2020 to March 2021. 

3.2 Study area 

The study covered the five districts of Dar es Salaam region of Tanzania, namely Ilala, 

Temeke, Ubungo, Kinondonand Kigamboni from which according to the 2012 

Republic of Tanzania census reported their population to be;1.221million, 1,368,881, 

845,368 and 1,775,049 respectively; from which majority of  these burn patients are 

referred and also some are self-referred to Muhimbili National Hospital (MNH) and 

Mloganzila Hospital (Figure 2). The study was conducted at the two hospital’s 

Emergency Medicine Department (EMD). The MNH is a 1500-bed tertiary teaching 

hospital that serves as a national referral hospital. 

 

Figure 2: The map of Tanzania, showing also the five districts of Dar Es Salaam 
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The EMD is the receiving department for all emergency referrals and self-referral cases 

at MNH. The department was opened in January 2010. The EMD is the first and 

currently only full capacity EMD in Tanzania having emergency physicians available 

in the department for 24-hours, every day including weekends. The department treats 

critically ill patients, conducts research in emergency medicine, as well as trains 

emergency care providers for the country. The EMD in collaboration with other 

stakeholders serves as the commanding and tertiary receiving center for mass causality 

incidents around Dar es Salaam and Tanzania at large. The department attends 150–

200 patients each day. The department has special rooms for adults and pediatric care 

and these rooms are under the supervision of emergency medicine specialists and 

master’s trained nurses who oversee the care given by junior doctors and nurses. MNH-

Mloganzila hospital is an academic tertiary referral facility, like MNH, It was opened 

in September 2017, receives referred and self-referred patients who have been seen in 

the district and regional hospitals as well as from home. The EMD is equipped with 

advanced life support machines and point-of-care investigations that help to provide 

specialized and quality emergency investigations that help to provide specialized and 

quality emergency intervention to all patients, adults and pediatric presenting to MNH-

Mloganzila compus with undifferentiated medical, surgical and trauma illnesses at 

different levels of acute. The department also coordinates the ambulance unit, which is 

used to transfer patients between MNH main campus when such need arises, but also 

some dedicated services upon request of patients/relatives. The EMD in collaboration 

with other stakeholders serves as the commanding center for mass causality incidents 

around Dar-es salaam and Tanzania at large 

3.3 Population 

3.3.1 Target population:  

All patients with burn related injuries presenting to the EMD of tertiary level hospital 

in low resource settings. 

3.3.2 Accessible Population 

All patients presenting with burn related injury to the EMD of MNH in Dar-es Salaam, 

Tanzania 
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3.4 Study population 

All patients presenting with burn related injuries to the EMD of MNH in Dar-Es 

Salaam, Tanzania. 

 

3.5 Sampling design 

Consecutive sampling of all burn related injuries patients presenting to the Emergency 

Medicine Department of Muhimbili National and Mloganzila within the study period.  

3.5.1 Inclusion criteria 

Patients of any age with the complaint of a burn injury attending EMD (both 

resuscitation and treatment area)  

3.5.2 Exclusion criteria 

Patients too sick to participate, or do not speak English or Swahili were excluded .Also, 

patients with burns but coming from outside Dar Es Salaam region were excluded. 

3.6 Variables of interest 

3.6.1 Independent variables 

1. Demographics (age, sex, marital status) 

2. Aetiologies of burn to the victim. 

5. Mechanism of burn to the victim 

6. Management strategies of burn injury patients at EMD-MNH 

7. Disposition of burn victim after management at EMD-MNH 

3.6.2 Dependent variables 

1. Clustering of location of the incident of burn. 

2. Circumstances of burn injuries.  

Confounding variables 

Muhimbili hospital is located in Ilala District, this could be a reason why majority of 

referred patients from the spatial distribution were seen as compared to other districts. 

Outcome variables 

The primary outcome 
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A map showing spatial distribution of areas where burns are common among burn 

patients cared for, at EMD-MNH. 

Secondary outcome 

Common demographics and circumstances of burn injuries among burn patients cared 

for, at EMD-MNH. 

3.7 Sample size estimation 

The sample size of this study was calculated by counting total attendance for the past 

12 months attending EMD at both MNH and Mloganzila Hospital; and determining the 

burn percentage. This enable the researchers to attain enough sample size to create 

geospatial map. For the last 12month period 70,944 patients attended MNH and 

Mloganzila hospital, amongst them 643 had burn injuries; hence the estimated burn 

prevalence of 0.9%. To calculate the sample size, the Confidence Interval (CI) of 95% 

was used, expected proportion of burn (P) 0.9% and total width of Confidence Interval 

(W) set to be 0.05 was entered into a formula and the sample size came to be 55.  

Demonstration by using a formula of sample size for proportions 

CI confidence level=95% 

P-expected proportion=0.9% (0.009) 

Normal approximation to the binomial calculation 

α = (1-CL)/2 =0.025 

Standard normal deviate for α =Zα 1.960 

Sample size (N) is calculated according to the formula: 

N = 4Zα
2P (1-P) 

            W2 

Where: Z = 1.960 for a confidence level (α) of 95%, P = 0.009 for estimated proportion 

(expressed as decimals),  

W = 0.05 width for confidence interval 

Zα=1.960, P=0.009, W=0.05 

 

N= 4x (1.96)2x0.009x (1-0.009) 

               (0.05)2 

N= 55 
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Calculated sample size, N=55 

The calculated sample during the proposal development was 55 participants or The 

other way used to estimate the sample size is based on wanting to achieve representative 

proportion of patients, and since there 643 in a year, and we enrolled patients for ¼ of 

a year, that would be 160 burn patients. However, the researcher obtained the ethical 

approval to re-estimate the sample size in order to increase the statistical power, as the 

number of burns increased during the study period. To end, 144 participants were 

enrolled. 

3.8 Patient recruitment and data collection 

Burn patients were identified by the research assistant by asking physicians in the 

department about their patients. After the patient had been triaged and placed in their 

treatment area, Every patient with a burn related injury patient (resuscitation and 

treatment area) was screened by the research assistant who explained the study and 

obtained written consent from the patient or relative.. The research assistant interviewed 

the patient or family member using a structured questionnaire regarding their history 

demographic information (age, gender and location of where they live), what the burn 

was due to, and how it occurred. Using Google maps on an I-pad, every study 

participant was asked to point to the exact location(s) where the burns occurred and the 

geographical coordinates were gathered. A point density analysis arcGispro and 

choropeth map arcGis was used to show the level of variability of geographical 

distribution of burn patients from five districts of Dar-es salaam region. The researcher 

created another map showing statistical spatial clustering. The researcher and research 

assistants used Lund-Browder charts, with drawn up parts of the body to estimate 

TBSA. The research assistant painted with a pencil/pen parts of the body affected with 

burn injury and this helped to calculate the percentage of TBSA, hence improved the 

accuracy of estimating.  

3.9 Standardized data collection tool 

A questionnaire used to collect the data was adapted from BASAT and Trauma registry, 

in English and translated in Swahili. The researcher and the research assistant collected 

the data among patients who brought in to the EMD of MNH for 90 days from February 

– April 2021. The researcher trained the research assistant about the questionnaire 
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completion before the study commenced. The training included: how to perform an 

interview and collect data, how to communicate with the patient, family or caregivers 

in situation where the patient cannot consent as well as how to select and point closest 

geographical location using a Google map locator mentioned by the participant. 

 

3.10 Pre-testing of the data collection tool 

The researcher trained two research assistants on using the Case Report Form and the 

iPad to collect the required information. The training took 3 days to be completed. After 

the training, the fourth day was used to pilot the tools and the iPad, and identify any 

gaps and shortcomings before the actual data collection.  

3.11 Quality and accuracy of data 

The data from the completed questionnaires were transferred from the handwritten 

standard data collection forms into Research Electronic Data Capture (RED Cap, 

Version 6.0.1, and Vanderbilt University Tennessee, USA), every day during 

collection. The principle investigator supervised data accuracy check and the data 

quality. 

3.12 Data Analysis 

Data entry was done using Red cap (Version 6.0.1, Vanderbilt University, Tennessee, 

USA and exported into the Excel file (Microsoft corporation, Redmond, WA, USA) 

and then the data exported to Statistical Package for Social Science (SPSS version 23.0, 

IBM, Ltd, North Carolina, USA) for analysis.  

3.13 Ethical considerations 

Ethical clearance was obtained from MUHAS Senate of Research and Publication 

Committee of MUHAS. Approval for data collection was sought from respective 

authorities at MNH. Acquired records were coded to hide patient’s identity and stored 

on a computer with a password known by researchers only. The written forms were 

kept in a safe cabinet accessed by only researchers. All burn injured patients received a 

standard of care regardless of whether they participated in the study.  
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3.14 Study limitations and mitigation measures 

This was a single centered study, this may reduce generalizability, however Muhimbili 

is a national Hospital hence may receive patients from different parts of Dar es Salaam 

region and all over the country. 
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CHAPTER FOUR 

4 RESULTS 

4.1 Patient screening and participant’s enrollment 

In total 21,409 patients were screened at the ED to identify the burn patients eligible to 

enroll in the study.  Amongst them, 21,241 had other emergencies, and 168 had burns. 

Of those with burns, 24 were excluded from the study; 20 lived outside Dar es Salaam, 

3 had missing information and one did not consent. Therefore, 144participants were 

recruited (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Study procedure and flow chart 
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4.2 Participant’s Demographic characteristics 

In total 144 participants presenting at the ED with burns were enrolled in the study; 

56.3% (81/144) male and 43.8% (63/144) female. The < 1 year were 12.5%, 1 – 18 year 

were the majority, 69.4% (median age was 3 years (IQR 2 – 9 years). Table 1 describes 

the social demographic characteristics of the participants. Almost 36.1% (52/144) were 

Ilala District residents, and 32.6% were residents of Kinondoni District (Table 1). 

Slightly over half 52.1% (75/144) of the patients with burns arrived at the department 

by ambulances, all of whom were referred from other hospitals. 

Table 1: Socio demographic characteristics of the study participants 

Variable Category Frequency (n) Percent 

(%) 

Age group (years) Infant (<1year) 18 12.5 

Child (1 – 18years) 100 69.4 

Adult (≥ 18years) 26 18.1 

Median age group (IQR) (years)           3 (2, 9) 

Sex Male 81 56.3 

Female 63 43.8 

District Kinondoni 47 32.6 

Temeke 19 13.2 

Ilala 52 36.1 

Ubungo 23 16.0 

Kigamboni 3 2.1 

Occupation Employed 8 5.6 

Self employed 6 4.2 

Unemployed 130 90.3 

Marital status Single 129 89.6 

Married 15 10.4 

Education level Primary 34 23.6 

Secondary 8 5.6 

College/University 2 1.4 

No formal 

education 

100 69.4 

Patients is accompanied by Parents 122 84.7 

Caregiver /Relative 11 7.6 

Grand parents 1 0.7 

Friend 4 2.8 

Other 4 2.8 

Alone 2 1.4 

Mode of arrival Ambulance 75 52.1 

Bus/Min bus 27 18.8 

Car (Private or tax) 27 18.8 

Motorcycle 8 5.6 

Walk in 7 4.9 
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4.3 Assessment of patients with burns 

In total, the majority of patients, 84.7% (122/144) were referred to the ED from primary 

facilities, whereas, 15.3% (22/144) self-referrals. On primary survey assessment, 

airway and breathing were found to be normal in most, 97.9% (141/144) and 97.2% 

(140/144) respectively. Other vital signs were normal in most of the patients (Table 2) 

 

Table 2: Clinical characteristics of the patients 

Variable Category Frequency 

(n) 

Percent 

(%) 

Referral Yes 122 84.7 

No 22 15.3 

Airway assessment Abnormal 4 2.1 

Normal 140 97.9 

Specific airway abnormality Voice changes 1 25.0 

Oral / Airway burn 2 50.0 

Obstructed by foreign 

body 

1 25.0 

Cervical neck collar 

placement 

Not needed 142 98.6 

Needed but not placed 2 1.4 

Breathing assessment Normal 140 97.2 

Abnormal 4 2.8 

Specific breathing 

abnormality 

Shallow chest rises 3 2.1 

Spontaneous respiration Yes 144 100 

Median SBP in mmHg (IQR) 118 (106, 134) 

Median DBP in mmHg (IQR) 73 (66, 79) 

Median pulse rate (IQR) 123 (105, 144) 

Median respiratory rate (IQR) 23 (20, 30) 

Median SPO2 (IQR) 100 (99, 100) 

Median random blood glucose (IQR) 6.00 (5.00, 7.20) 

Used source of oxygen Oxygen 3 2.1 

RA 141 97.9 

Specific oxygen used 

 

 

NC 1 33.3 

NRBM 1 33.3 

Invasive ventilation 1 33.3 

Pain  Yes 118 81.9 

No 26 18.1 

Median pain score (Range)        2 (0, 9) 

 

Regarding the burn assessment 86.8% of the patients had second degree burn, whereas, 

65.3% of the patients presented with multiple contact burns. 37.5% of patients had a burn 

area of 16%-50% and 4.2% had burn more than 50%(Table 3) 
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Table 3: Assessment of the burn among patients at the ED 

Variable Category Frequency (n) Percent 

(%) 

Depth of injury First degree burn 13 9.0 

Second degree burn 125 86.8 

Fourth degree burn 1 0.7 

Third degree burn 5 3.5 

Pattern of injury Symmetrical 12 8.3 

Gloves/stocking 

distribution 

1 0.7 

Skin fold sparing 37 25.7 

Multiple contact burn 94 65.3 

Total surface area burnt  >50% 6 4.2 

16% - 50% 54 37.5 

10% – 15% 42 29.2 

2% - 9% 40 27.8 

≤ 1% 2 1.4 

 

The burn was classified by the body area burnt. The anterior body trunk was burned in 

63.2% of the patients followed by the Left upper limbs and Right upper limbs in almost 

half of the patients; 52.8% and 52.1% respectively (Figure 3). The least frequently burnt 

body areas were the buttocks (22.2%), the neck (11.1%) and the genitalia (9.7%) 
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Figure 4: Classification of burns by body region 
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4.4 Geospatial distribution of burns in Dar es Salaam 

Figure 5, heat map shows the location of burns in Dar es Salaam. The pattern indicates 

that most burns were spotted at the convergence of the four districts of Ilala, Temeke, 

Ubungo and Kinondoni. The burn mapping also indicate that Ilala and Kinondoni had 

the highest proportion of burns presenting of the MNH’s ED, 32.0 – 36.1% and 16.01 

– 32.6% respectively 

 

 

 

Figure 5: Geospatial distribution of burns in Dar es Salaam 
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Figure 6: Proportion of burns by district in Dar es Salaam 

 

4.5 Etiology of burn in Dar es Salaam 

The type of burn was scald in the majority of patients, 86.1% (124/144). And most 

burns were caused by hot fluid, 86.8% (125/144). For almost half of participants, the 

liquid fell on the victim or the victim ran into it, followed by the liquid splash at 27.8% 

(40/144).  
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Table 4: Etiologies and trigger of burn among patients with burns injuries 

Variable Category Frequency (n) Percent (%) 

Type of burn injury Scald 124 86.1 

Contact burn 11 7.6 

Electrical burn 2 1.4 

Hot flame  4 2.8 

Chemical  3 2.1 

Source of burn Hot fluid e.g., drink, oil 125 86.8 

Oven hob / door 1 0.7 

Hot object 5 3.5 

Cloth catch fire 3 2.1 

Open flame 4 2.8 

Electrical burn 6 4.2 

How did you get burn Touch / pull down 16 11.1 

Immersion 4 2.8 

Fell / ran into 81 56.3 

Spill / Splash 39 27.1 

Fire set by villagers 1 0.7 

Electrical work 3 2.1 

 

1.1 Circumstances of burn 

Table 5: Circumstances of burn incident 

 
Variable Category Frequency (n) Percent (%) 

Location of burn Home 131 91.0 

Cafeteria / Restaurant 2 1.4 

School 1 0.7 

Road / Street 4 2.8 

Work place 6 4.2 

Was there anyone in the room Yes 53 36.8 

No 91 63.2 

Who was in the room Parent 44 30.6 

Caregiver 2 1.4 

Sibling 6 4.2 

Co-worker 1 0.7 

Activity performed by patient Running or walking 40 27.8 

Laying down 5 3.5 

Sitting or standing 55 38.2 

Playing 34 23.6 

Sleeping 3 2.1 

Stealing 2 1.4 

Car accident 3 2.1 

Cooking 2 1.4 

Location of the hot item Kitchen surface 128 88.9 

Dining table 2 1.4 

Street / road 5 3.5 

Work place 5 3.5 

Bed room 4 2.8 

Alcohol ingested Yes 3 2.1 

No 141 97.9 
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Ninety one percent of the burns happened at home, the majority (87.5%) of the burns 

happening in the kitchen.  In one third of the patients, the parent was also in the room. 

Almost one third of the victims were either running, walking or sitting. A small percent, 

2.1% of the patients had alcohol ingestion during the incident (Table 5).  

 

1.2 Burn Management 

Burn management started at home immediately after the burn occurred. The study has 

categorized burn management as the first aid measured undertaken soon after the burn; 

before specialized services is sought, and the management at the Emergency 

Department.  

1.2.1 Management before arriving at the ED 

Table 6: First aid before arrival at the Emergency Department  

Variable Category Frequency (n) Percent (%) 
Given first aid before hospital Yes 79 54.9 

No 65 45.1 

First aids provided (n = 79) Cold water 34 43.0 

Powder / honey 43 54.4 

Ice / wet compress 2 1.4 

Burn covered Yes 93 64.6 

No 51 35.4 

 

 

Soon after the burn occurred, a form of first aid was given to the patient in slightly more 

than half of the patients, 54.9% (79/144), which included cold water 43% (33/79). Other 

remedy given was powder or honey in more than half of the patients given first aid, 

mostly through running water or shower. In almost two third of the patients, 54.4% 

(43/79) the burn area was covered (Table 6) 

4.5.1 Management at the Emergency Department 

On arrival at the Emergency department, the patients were given, as part of 

comprehensive management, treatment as per burn protocol. In total, 15.4% (22/144) 

were given anti-tetanus, 54.2% (78/144) IV fluids, and 33.3% (48/144) were given IV 

antibiotics (Table 7). 
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Table 7: Burn management at the Emergency Department 

Variable Category Frequency (n) Percent (%) 

Management done Yes 126 87.5 

No 18 12.5 

Tetanus toxoid given Yes 22 15.4 

No 121 84.6 

IV fluid given Yes 82 56.9 

No 62 40.1 

Amount of fluid given < 1 liter 35 42.7 

1 – 2 liters 43 52.4 

>3 liters 4 4.9 

Dressing done Yes 112 77.8 

No 32 22.2 

Analgesic given  Yes 79 54.9 

No 65 45.1 

Type of analgesia given Paracetamol 39 50.0 

NSAIDS 10 12.8 

Opioids 7 9.0 

Ketamine 20 25.6 

Other 2 2.6 

IV antibiotic given  Yes 48 33.3 

No 96 66.7 

 

4.6 Management and Dispassion. 

A small proportion of participants (0 – 2.1%), children in particular, were referred for 

protection and social intervention, due to suspected domestic violence (2.1%), and 

suspicious recurring burns (1.4%). However, 11.0% (16/144) of the participants 

attending to the ED were discharged home after management, whereas, the majority, 

84.7% (122/144) were admitted in the burn’s ward for further management (Table 8). 

 

Table 8: Treatment outcome at the Emergency Department 

Variable Frequency (n) Percent (%) 

Discharged home  16 11.1 

Admitted to burn unit  122 84.7 

Admitted to ICU/HDU 3 2.1 

Admitted to the Orthopedic Institute 3 2.1 
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CHAPTER FIVE 

5 DISCUSSIONS 

 

The incidence of burns being more in children than in other ages was demonstrated by 

this study. We report the median age of three years (IQR 2 – 9 years), almost similar to 

studies conducted in LMIC, in particular in the sub-Saharan Africa(9,27,41–44). 

Because of high burden of burns among this group no wonder some health facilities in 

Africa established specialized burn units for children (41,45).  

 

The type and the causes of burns matched, pointing to the hot fluid as the major cause, 

at home and in the kitchen, also reported by other studies in Tanzania (26,46,47). The 

finding are similar to other studies elsewhere in Africa: in Africa region (43,48), in 

Kenya (49), and Togo (42). Through reconstruction of the causes, circumstances and 

body surfaces, of most of the burn took place in the kitchen, by hot liquid; we could 

postulate that the liquid spilling from the hot port to the anterior trunk and fore limbs 

(Figure 4). Through understanding of burns happens in our communities, the preventive 

strategies could be formulated(27,50).  

 

Supported by the geospatial mapping, Ilala district in Dar es Salaam, had the highest 

incidence of burns. Although economic status of the family was beyond the scope of 

this study, a study in the similar urban context reported a high incidence of burns in the 

unplanned settlements and low social economic status, including overcrowding(45,49). 

Ascertaining actual location where the burn occurred is one of the strength of this study, 

could be helpful in targeting specific locations in the city where the burn incidences are 

the highest. The community members might not be aware of the administrative 

boundaries.  As we noted, although the self-reported area of residence when clustered 

using coordinates, the actual most affected zone is at the confluence of the three 

districts: Ilala, Kinondoni and Temeke. The reasons could be common lifestyles at these 

areas as well as been closer to MNH. 

 

Management of burn includes life-saving interventions, for example, maintaining 

patent airways and adequate circulation, which are important life saving measure soon 
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after the burn has occurred(50). At this level care should be taken to ensure the right 

remedy is given, ideally, all burns should be give first aid, depending on the area of 

burn, which includes covering the burnt area and washing the area with cold water(43). 

Unfortunately, because of lack of initial burn management knowledge only a small 

proportion of patients received appropriate initial management at home or the first level 

health facility, prior to referral to the tertiary facilities, similar to other studies in 

Tanzania (46,51). Higher appropriate first aid management that improved burn 

management has been reported (52). Appropriate prevention and management soon at 

the onset of burns could significantly reduce the management cost: cost for operation 

and hospital stay (44,45). 

 

Referring to the management, most of the burns presenting at the MNH’s ED were 

admitted to the burn unit. This is different to a study done in Togo’s similar setting, 

where most patients were outpatient (42), presumably older children were enrolled in a 

former study than in our study. We could therefore infer that the younger the children 

the more the burn severity; requiring hospitalization. Our finding supports specialized 

units for children with burn (41). Because of pressure of time and resources, there were 

a few occasion where children were referred to the social workers for further counseling 

and, if required protection. More children would have benefited from an extended term 

follow up and social intervention.  
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CHAPTER SIX 

6 CONCLUSIONS 

The GIS technique has enabled the research objectively identify the actual site of the 

burns rather than relying on the places of residence, this was reflected in this study, 

where by using the coordinates, we found that, most burns came from the convergence 

of Ilala, Temeke and Kinondoni district in Dar es Salaam, with almost two-thirds of 

participants coming from Ilala District. Besides, the added benefits include the most 

predominant causes of burns and the circumstances which the victim got burnt. These 

are the important underlying factors for primary prevention at the community level.  

 

Also, the study has shown a weak skills and knowledge in burn management, at home 

and probably at the referring institutions as revealed by the high proportion of referred 

patients, who did not receive proper initial management. Calling for an action to 

strengthen burn management at the four regional referral hospital, rather than the 

facility becoming highly dependence of the Muhimbili National Hospital. It through 

this action, the national hospital could be exclusively reserved for a tertiary care such 

reconstruction surgery.  

 

Finally, the study suggests a comprehensive burn prevention and control plan, including 

a community dialogue to burn prevention, advocacy, and awareness reaction, including 

the best first aid techniques for burns. Lastly, investing in the burn prevention at the 

household level, for antispilling stoves and limited access for children to the kitchen 

could significantly reduce morbidity and mortality among the burn survivals.  
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CHAPTER SEVEN 

7 RECOMMENDATIONS 

Recommendation for policy makers 

i. Given the debilitating nature of burns, policy makers should integrate 

comprehensive burn management: prevention and care 

ii. Continuously advocate for burns prevention at the community, in the 

households, wherever an opportunity become available: in churches, at schools, 

at maternal and child health clinics 

Recommendations of local government and planners 

i. Commence or finalize, if already started, burn friendly residences, including 

burn free stoves, especially in the areas where burns are more prevalent  

ii. As burns are of public health concern, establish a burn surveillance system, 

possibly integrated in the routine health information systems.   

Recommendation for further research 

i. As we observed higher incidence of the burns in the congested parts of the city, 

with limited access to basic infrastructure, qualitative studies to complement 

our quantitative study, in an attempt to further explain the basic and underlying 

causes of burn. In particular the densely populated settlements.  

ii. A longitudinal study, to investigate the long term consequences of burn, 

including deaths, disability and socio-economic impact of burns in Tanzania. In 

particular in the metropolitan settings  

iii. Large scale studies in Dar Es Salaam, preferably population-based. There is 

likelihood many burns goes under-reported 
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Appendix 1. CONSENT FORM (ENGLISH VERSION) 

STUDY TITLE: Geospatial mapping and circumstances of burn among patients 

presenting to the emergency department of tertiary health care hospital 

Introduction 

Greetings, I Dr. EMANUEL FARESS KISANGA a second-year resident undertaking 

Emergency Medicine course at Muhimbili University of Health and Allied Sciences 

(MUHAS). 

I am currently conducting a study as titled above as part of my study requirements. I 

hereby request your participation and support in my study once I or my research 

assistant approaches you. Your choice to participate or not will have no any effect on 

the care and management beloved one.  

Please you may ask questions, any time if you do not understand anything patterning 

this study. 

Aim of the study 

The purpose of this study is to determine geospatial mapping of burn injury patients 

who present to a National referral hospital in Tanzania. 

Benefits 

No payment or any fringe benefits for your participation in the study as personal in 

steady the results and its implication will be beneficial for the hospital and general 

population using the hospital. 

Risks 

There is no risk in participating in this study. 

What does this study involve? 

This study involves the research assistant or principal investigator asking structured 

questions to you, the patient, or relatives and filling the responses in the prepared 

questionnaire. Also, information about you will be obtained from your hospital file. 

Consent 

Your consent to be enrolled in the study is entirely voluntary and amenable by signing 

the consent form. You are free not to consent and this will not affect care and 

management offered to your patient. You may decide on to stop participating in this 

study at any time for any reason. 
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Confidentiality 

The information you provide is extremely respected and will be preserved strictly 

confidential.  The study information will be stored in protected computer files and in 

paper records stored in a locked filing cabinet. Only study staff will have access to the 

information. 

Access of information 

By signing this form, you allow the research team to use the information and give it to 

others involved in the research.  The research team includes the researcher, facilitators 

plus others working on this study at MUHAS and EMD-MNH. 

For further information, questions or queries, you can contact: 

 

The Principal Investigator, 

Dr. EMANUEL FARESS KISANGA.  

Department of Emergency Medicine,  

MUHAS,  

P. O. Box 65001, 

Dar es Salaam, Tanzania. 

Mobile Number: +255768687539 

Email: kisanga.emmanuel@gmail.com 

 

Dr.BrunoSunguya 

Director of Research and Publications, 

Research and Publication Committee, 

Muhimbili University of Health and Allied Sciences, 

P.O Box 65001, Dar Es Salaam. 

Telephone Number: 2150302-6 

 

Signature: 

I, _______________________ have read/been told the contents of this form. My 

questions have been answered.  I agree to participate in this study. 

Signature of participant _________________________ 

Date of signed consent   ________________________ 

mailto:kisanga.emmanuel@gmail.com
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Appendix 2: CONSENT FORM (SWAHILI VERSION) 

FOMU YA RIDHAA YA KUSHIRIKI KATIKA UTAFITI 

Utangulizi 

Jina langunaitwaDkt. Emanuel FaressKisanga, 

mwanafunziwaudaktaribingwawamagonjwayadharura (EmergencyMedicine) 

katikaChuoKikuuChaAfyanaSayansiShirikishiMuhimbili (MUHAS). 

Ninaombaushirikiwako au 

kwaniabayamgonjwawakokatikautafitihuuendapomimiamamsaidiziwanguatakapokuf

uatailikukuulizataarifamuhimu zamgonjwawako. 

Madhumuniyautafiti: 

Utafitihuuunalengakuangaliamaeneoyanayoadhiriwasananamajerahayatokanayonamot

opamojanavyanzovinavyosababishakuungua Tanzania. 

Ushirikikatikautafiti: 

Watotowalioletwawakiwamahutitunakutibiwakatikavyumbavyamagonjwayadharura 

Hatari: 

Hatutarajiikuweponaathari/hatariyeyoteitokanayonaushirikikatikautafitihuu. 

Faidazautafiti:  

UshirikiwakoamaRidhaayamgonjwawakokushirikikatikautafitihuu, 

utawezeshakujuasababuzinazoletazinazosababishakuunguanamaeneoyanayoadhiriwas

ananamadharayatokanayonamoto. 

Usiri: 

Taarifa zote zitakazokusanywa katika utafiti huu zitakuwa siri, hivyo ushiriki wako 

hautajulikana na mtu asiyehusika na utafiti bali timu ya watafiti tu. 

Malipo: 

Kwa kushiriki kwenye utafiti huu, hautalipwa wala hautalipa ghrama yeyote. 

Ukiwa na swali au tatizololote, unaweza kuwasiliana na wafuatao: 

Mkuu wa Utafiti 

Dkt. Emanuel FaressKisanga, 

IdarayaMagonjwayaDharura na Mahututi (Emergency Medicine), MUHAS,  

S.L.P 65001, 

Dar esSalaam, Tanzania. 
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Simu: +255768687539  

Baruapepe: kisanga.emmanuel@gmail.com 

Dr.Bruno Sunguya 

Mkurugenzi wa Utafiti na Machapisho 

Kamati ya Utafiti na Machapisho 

Chuo Kikuu cha Afya na Sayansi Shirikishi Muhimbili 

Sanduku la Posta 65001 

Dar es Salaam. 

Telephone Number: 2150302-6 

 

 

Kuweka sahihi ya makubaliano: 

Mimi, ______________________________________, nimesoma/nimesomewa 

maelezo yote yaliyomo kwenye fomu hii na nimeelewa .Maswali yangu yamejibiwa 

vizuri na niko tayari kushiriki. 

 

Sahihi ya mshiriki __________________________ 

Sahihi ya Mtafiti ________________________ Tarehe ______________ 

  

mailto:kisanga.emmanuel@gmail.com
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Appendix 3: Questionnaire (English version) 

Geospatial mapping and circumstances of burn among patients presenting to the 

emergency department of tertiary health care hospital 
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Appendix 4: Ethics research approval 
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Appendix 5: Ethics approval –Amendment 

 

 
 



53 
 

   

Appendix 6: Letter of authorization from MNH management to conduct the 

study 
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Appendix 7: Lund and Browder chart used for burn estimation 
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