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ABSTRACT 

BACKGROUND  Traumatic brain injury (TBI) is a common pathology in the main 

intensive care unit (MICU) at University Teaching Hospitals (UTH), with patients being 

admitted for airway protection, stabilisation, and close monitoring of vitals, thus helping 

prevent secondary brain injury.  Mortality of these patients was previously found to be high 

at 66%, however, it is not known whether physiological factors on admission of these 

patients to MICU are associated mortality.  It is important to study these factors to develop 

proper admission criteria for these patients being admitted to MICU.  This study aimed to 

evaluate the current mortality rate of patients admitted with TBI in MICU at UTH and to 

explore neuro physiological factors associated with their mortality. 

METHODS  This was a cross-sectional study done in MICU at UTH in Lusaka, Zambia.  

78 participants were enrolled, but one was excluded after transfer to another facility.  Upon 

admission to MICU, the following data was collected: age, gender, mechanism of injury, 

admission vital signs (mean arterial pressure, body temperature, random blood sugar), 

admission Glasgow Coma Scale, presence, or absence of convulsions and anisocoria, and 

the time interval between injury and arrival at UTH.  Participants were followed up till 

either discharge from MICU or death.  Statistical analysis was done using Stata. 

RESULTS  The mean age of the participants was 30.9, majority of the participants being 

male (84%).  Out of the 77 participants in the analysis, 25 (32%) were discharged from 

MICU and 52 (68%) died.  There was no significant difference in the mean MAP, mean 

body temperature or mean random blood sugar on admission to MICU between the group 

discharged from MICU and the group which died.  An admission GCS of between 3 and 8 

was significantly associated with higher mortality (p<0.001), as well as presence of 

convulsions during admission (p=0.028).  Only 2% of the participants reached UTH within 

an hour of injury, and a delay of more than 12 hours between injury and arrival at UTH 

was significantly associated with higher mortality. 

CONCLUSIONS  The current mortality rate of patients admitted with TBI in the MICU 

at UTH remains high and there is need for improvement in timely admission and 

management of these patients in MICU.  Majority of the patients delayed reaching 

reasonable care at UTH and this significantly impacted mortality.  Increased severity of 

TBI and presence of convulsions were also associated with higher mortality.  
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1 INTRODUCTION 

Traumatic brain injury (TBI) is a common pathology seen in the Main Intensive Care Unit 

(MICU) at the University Teaching Hospitals (UTH) in Lusaka.  It accounts for 20% of all 

admissions to the MICU (2018 audit).  Patients with TBI, commonly following road traffic 

accidents (RTA) or physical assault, present to the hospital with a depressed level of 

consciousness and impairment of neurological function, which may be temporary or 

permanent.  At the MICU, these patients are admitted for securing the airway and 

mechanical ventilation.  In addition, these patients may need hemodynamic stabilisation in 

the form of inotropic support.  Many of the TBI patients may require neurosurgical 

interventions and these patients are admitted to MICU for post-operative stabilisation and 

recovery.  In the developing world, mortality of TBI patients in an intensive care unit (ICU) 

is quite high (Kinyanjui, 2016), ranging between 52% and 66%.  In more advanced settings, 

such as the United States of America (USA), the mortality of these patients is significantly 

less at 10.2% (Krishnamoorthy et al, 2015). 

Several factors have been studied and shown to have been associated with mortality of 

these patients both in developed and developing countries.  The severity of TBI was shown 

to be significantly associated with mortality globally (Gerber et al, 2013).  Unstable 

admission blood pressure and hypotension also correlated with increased mortality both in 

the developed countries (Krishnamoorthy et al, 2015) as well as the developing countries 

(Opondo & Mwangombe, 2007) (Qureshi et al, 2013).  Other factors that have been found 

to significantly increase mortality are abnormal vital signs on admission; particularly 

hyperglycaemia (Opondo & Mwangombe, 2007), hypoxia (Sharda et al, 2014) and 

abnormal pupil size and reactivity (Khajavikhan et al, 2016). 

Patients with TBI typically present with a depressed level of consciousness following 

history of trauma but may also have other clinical features such as convulsions, anisocoria 

(difference in size of the two pupils) and absent pupillary reflexes.  Patients with severe 

TBI are managed in a high dependency unit (HDU) or an intensive care unit (ICU), where 

they can be mechanically ventilated, closely monitored and commenced on hemodynamic 
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support when necessary.  Some patients may also undergo surgical intervention for 

evacuation of a hematoma as part of the management. 

The evolution of TBI is divided into two periods: primary and secondary brain injury.  The 

primary injury is the physical damage that happens to the brain parenchyma during the 

traumatic event and the secondary injury ensues in the following hours and days.  

Prevention of secondary brain injury in an ICU setting leads to better outcomes of these 

patients (Dinsmore, 2013). 

The Main Intensive Care Unit (MICU) at the University Teaching Hospitals (UTH) in 

Lusaka is a 20-bed unit with the capacity to mechanically ventilate as well as continuously 

monitor admitted patients.  It is an open ICU setting, admitting patients with both medical 

and surgical problems.  Trauma patients are also admitted to this ICU.  According to the 

patient turnover audits done between January and December 2018, TBI accounted for 20% 

of MICU admissions at UTH.  The mortality rate of patients admitted with TBI to MICU 

has been studied previously and has been found to be very high.  A study done between 

November 2012 and December 2013 found that 72.1% of patients admitted to MICU with 

TBI died (Mwala et al, 2015).  Another study done at the MICU in 2016 showed that the 

mortality rate for patients admitted with TBI at the MICU at UTH was 66% (Shamambo, 

2016).  However, both these studies did not investigate the factors that may have been 

associated with such high mortality rates.  The ICU is a very resource intensive unit and 

can be very resource draining especially in resource limited settings.  It is important 

therefore, to have guidelines and protocols for management of ICU patients to reduce 

mortality. 

This was a cross-sectional study which aimed to evaluate the current outcomes of patients 

admitted to MICU with TBI at UTH in terms of survival or death and aimed to explore 

factors that may be associated with the outcomes of these patients.  The factors that were 

explored in this study were the neuro physiological factors that were thought to cause a 

secondary brain injury and not the pre-existing or co-morbid factors inherent in the 

patients. 
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2 LITERATURE REVIEW 

Traumatic brain injury (TBI) is the leading cause of death and disability in young adults in 

the developed world, with the World Health Organization (WHO) predicting that TBI and 

road traffic accidents will soon be the third greatest cause of disease and injury worldwide 

(Dinsmore, 2013).  In the developing world, the burden is felt more; in addition to having 

the least resources, these countries have a disproportionately high prevalence of TBIs, 

primarily due to the substantially higher incidence of road traffic accidents (Kinyanjui, 

2016). 

The severity of TBI can be determined by the Glasgow Coma Scale (GCS), which was first 

described by Jennette and Teasdale in 1974.  It is a score which is calculated from three 

components of neurological assessment: eye opening, motor response and verbal response 

of the patient.  It has a minimum score of 3 and a maximum of 15.  Traditionally, the GCS 

classified TBIs as mild (GCS 14–15), moderate (GCS 9–13) or severe (GCS 3–8). (Mena 

et al, 2011) 

The primary brain injury can be complicated into secondary brain injury by many factors 

including hypotension, hypoxia, hypocapnia, hypercapnia, hypothermia, hyperthermia, 

hypoglycaemia, and electrolyte derangements (Haddad & Arabi, 2012).  This evolution 

from primary to secondary brain injury can ensue within hours of the injury.  The key 

principle of management in TBI is prevention of the secondary brain injury.  This is usually 

done in an HDU or ICU setting by prevention of secondary insults to the already injured 

brain.  In such settings, patients can be mechanically ventilated to prevent hypoxia and 

hypo/hypercapnia.  In addition, continuous monitoring and intervention tries to prevent 

cardiovascular, metabolic and electrolyte derangements.  Interventions can include 

administration of inotropic drugs to maintain a stable blood pressure.  It is the prevention 

of these secondary insults and hence prevention of secondary brain injury that leads to 

better patient outcomes in TBI. 

The acute phase is the most crucial period in preventing the morbidity and mortality by 

interventions to prevent secondary brain injury (Dinsmore, 2013).  Factors that may lead 

to development of secondary brain injury can be investigated to see if they are associated 
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with outcomes in these patients.  Outcomes in ICU patients can be studied in terms of 

mortality or survival.  A more objective way of measuring outcome in ICU patients is to 

measure their functional status after discharge from ICU. 

The evolution from the primary injury to secondary brain injury gradually occurs because 

of ongoing cellular events that cause further damage (Prins et al, 2013).  Cerebral blood 

flow (CBF) is one of the determinants of maintenance of brain tissue integrity.  Blood flow 

to the brain is a function of the blood pressure, specifically the mean arterial pressure 

(MAP).  In a normal brain, the CBF is auto regulated over a wide range of MAP between 

50 mmHg and 150 mmHg (Rangel-Castilla et al, 2008), and so CBF remains constant over 

this range of MAP.  However, once subjected to trauma, this mechanism of autoregulation 

is impaired and the CBF becomes directly dependent on MAP.  Thus, a lower MAP results 

in reduced cerebral blood flow and subsequent ischemia, whereas a very high MAP may 

increase CBF, increasing cerebral blood volume and in turn intracranial pressure (ICP), 

which is also detrimental to the brain (Werner & Engelhard, 2007). 

Cerebral oxygenation also impacts the primarily injured brain.  A critical threshold of blood 

oxygenation has been studied, below which infarction of brain tissue occurs.  The duration 

and extent of brain tissue hypoxia correlate with poor outcome (Werner & Engelhard, 

2007).  To prevent this hypoxia, timely intubation and ventilation of the patient is 

necessary. 

Timely neurosurgical intervention is also key in prevention of secondary brain injury.  In 

addition to the actual radiological finding on computed tomography (CT) imaging of the 

brain, it is also the timely neurosurgical intervention that is necessary to improve outcome.  

Patients with TBI may have a hematoma in the brain which causes a mass effect and 

increase in the ICP.  Due to the rigidness of the skull, increased intracranial pressure is not 

well compensated for, and this may lead to obstruction of blood flow within the cranial 

vault and further ischemia to the brain.  Patients who have delayed neurosurgical 

intervention have a worse mortality than those who have immediate intervention (Tierney 

et al, 2016).  In an observational study done at a trauma centre in New York, USA it was 

found that patients with severe TBI who were directly transferred from the scene of injury 
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had a significantly lower mortality (19.3%) as compared to patients who were secondarily 

transferred to the trauma centre (35.8%) (Prabhakaran et al, 2017). 

Globally, there have been various studies done to investigate the factors that may influence 

mortality in patients admitted to intensive care units following TBI.  In a retrospective 

cohort study done in the United States of America (USA), data was collected from across 

the country using the National Trauma Data Bank (NTDB) and it was found that in-hospital 

mortality following isolated severe TBI was 10.2% (Krishnamoorthy et al, 2015).  This 

study found a significant association between admission hypotension and mortality, 

however a systolic blood pressure (SBP) reading was used to define hypotension rather 

than the mean arterial pressure (MAP).  It is really the MAP that ultimately determines 

perfusion to the brain which prevents secondary brain injury (Dinsmore, 2013).  In another 

study, done at the University of Michigan, it was concluded that patients over 80 years of 

age have a higher risk for post-operative complications and significantly longer ICU and 

hospital stay after undergoing surgical evacuation of hemorrhage following head trauma 

(Lau et al, 2012).  Increasing age as well as severity of the injury were also shown to be 

associated with poor outcomes in TBI patients from data collected at one of the major 

trauma centres in West Midlands, United Kingdom (Hawley et al, 2017). 

A retrospective analysis of patients admitted to ICU with severe TBI at a Greek hospital 

between 1999 and 2013, showed a total mortality of 27.38% and this study also found that 

the admission Glasgow Coma Scale (GCS) was highly correlated with mortality rate 

(Grigorakos et al, 2016), patients with lower admission GCS had a higher mortality rate.  

This study also attributed age and Computed Tomography Scan (CT Scan) findings as 

predictors of outcome in TBI patients.  CT Scan finding of subdural hematoma showed the 

highest mortality.  However, it is not clear from this study what statistical tests were used 

to analyze their data and draw the conclusions made.  Similarly, the admission GCS and 

age were also investigated to be significantly correlated to outcomes of patients with TBI 

at the Imam Khomeini Hospital in Iran (Khajavikhan et al, 2016).  The outcomes 

investigated in this study included several functional outcomes which all showed 

significant correlation with age and admission GCS.  In contrast, this Iranian study 

evaluated the mortality rate of TBI patients at 46.2%, significantly higher than the Greek 
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study.  In addition, length of ICU stay, mechanical ventilation and pupil reactivity were 

found to be significantly correlated with outcomes of ICU patients following severe TBI 

at the Imam Khomeini Hospital (Khajavikhan et al, 2016). 

Hypoxia and hypotension are insults to the brain that can bring about secondary brain 

injury and lead to poor outcomes, and this was investigated at Hospital Kuala Lumpur in 

Malaysia.  This prospective cohort study concluded that hypoxia and unstable blood 

pressure were independent predictors of poor outcome in patients with severe TBI who 

underwent decompressive craniectomy, the strongest predictor being unstable blood 

pressure (Sharda et al, 2014).  Decompressive craniectomy is a surgical intervention that 

is done for evacuation of a brain hematoma following trauma.  A similar study done in 

Egypt opined that age and initial GCS were the most important factors in determining the 

postoperative clinical outcome and decompressive craniectomy provided favourable 

clinical results in nearly 45% of patients who were otherwise most likely to die (Lotfy et 

al, 2010). 

Studies have also been carried out in the Sub-Saharan region of Africa and have 

investigated the outcomes of patients with TBI.  Generally, it was found that mortality in 

ICU following admission with severe TBI was quite high.  At a south-Nigerian teaching 

hospital, a five-year review of all patients admitted with TBI to the ICU showed a high 

mortality rate of 52.2%.  This was a retrospective case-control study and showed that those 

patients who required mechanical ventilation had a higher mortality than those who did not 

(Tobi et al, 2016).  In addition, it was concluded from this analysis that those patients who 

received blood transfusion on the ICU had a better outcome. 

Regionally, mortality from severe TBI in ICU has also shown to be high.  In Kenya, 54% 

of patients with TBI at the Kenyatta National Hospital ICU died between April and 

September 2005.  Higher mortality was found in patients who had a GCS of less than 5 as 

well as those patients with a blood sugar of more than 10 mmol/L.  Those patients who had 

hypotension stayed longer in the ICU and 75% of these hypotensive patients died (Opondo 

& Mwangombe, 2007).  These investigators showed that hypotension, as defined by them 

as a mean arterial pressure of less than 70mmHg, predicted a poorer outcome in patients 
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with TBI.  Similarly, hypotension was shown to be an independent factor associated with 

mortality in TBI patients at a national trauma referral centre in Tanzania (Boniface et al, 

2017).  Extremes of systolic blood pressure were also found to be significantly correlated 

with mortality at a tertiary hospital in Malawi, where it was found that TBI patients with 

systolic blood pressures of less than 90 mmHg and greater than 150 mmHg had a 

significantly higher mortality (Qureshi et al, 2013). 

From the studies done, various neurological, clinical, and metabolic factors have been 

shown to be associated with a higher mortality in patients admitted with TBI.  Among these 

factors, admission hypotension, hypoxia, blood glucose derangements and admission 

neurological status of patients are factors that strongly influence mortality of these patients. 

Locally, TBI presents a major burden to the health institutions as well.  A study done at the 

University Teaching Hospitals in Lusaka found a case fatality rate of 25.6% of patients 

admitted to the hospital (Mwala et al, 2015).  This compares better to statistics from 

neighbouring Malawi, where overall mortality of patients with TBI was 30.9% (Eaton et 

al, 2017), but comparison globally shows that mortality is significantly higher.  The 

prospective clinical cohort study done by Mwala et al between December 2012 and 

November 2013 also showed that admission to the main intensive care unit (MICU) was 

associated with a risk of unfavourable outcomes.  However, it is not known from this study 

whether this increased risk of mortality was because of the severity of the TBI or there 

were other factors that may have influenced outcomes.  Mwala and colleagues also 

explored the radiological findings on CT scan of patients with TBI at UTH and showed 

that the most frequently reported findings were brain contusion. 

The outcomes of patients admitted to MICU at UTH has also been studied in terms of their 

mortality.  At least two studies have been done which have shown significantly high 

mortality of 72.1% (Mwala et al, 2015) and 66% (Shamambo, 2016).  Comparing these 

figures to studies done within the sub-Saharan African region mentioned previously, 

mortality at the UTH MICU is significantly higher.  However, these two studies at UTH 

did not investigate what factors may be associated with the poor outcome of patients 

admitted with TBI in the main intensive care unit. 
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3 STATEMENT OF THE PROBLEM 

Patients admitted with traumatic brain injury (TBI) to the main intensive care unit (MICU) 

at the University Teaching Hospitals (UTH) have high mortality.  Having a high mortality 

of patients in an ICU defeats the purpose of an ICU, which is supposed to reduce short term 

mortality of patients.  An intensive care unit (ICU) at any hospital is very resource 

straining, more so in resource limited settings, and it becomes imperative to use these 

limited resources to ensure good outcomes of patients. 

From the studies that have been conducted at UTH previously, it is not known what factors 

may be associated with the high mortality of TBI patients in MICU.  It is not known 

whether patients with TBI in the MICU have a high mortality due to the severity of the 

injury or because of the physiological and clinical derangements.  It is also not known 

whether these patients are admitted promptly to ICU to prevent mortality.  It is the aim of 

this study to explore these possible factors that may be associated with this high mortality. 

 

4 STUDY JUSTIFICATION 

This study will provide data on what factors are associated with poor outcomes of TBI in 

the MICU at UTH.  The data will also help to determine if there are any modifiable factors 

that can help to improve outcome of patients in the MICU and whether any improvement 

in management of TBI patients is needed in the unit.  It will also provide details on factors 

that can influence selection of patients with TBI being admitted to MICU to appropriately 

use the limited resources of the unit to improve outcomes of patients being admitted with 

TBI. 

 

5 RESEARCH QUESTION 

What factors are associated with mortality of patients admitted with TBI in the MICU at 

UTH? 



9 
 

6 OBJECTIVES 

6.1 GENERAL OBJECTIVE 

To explore the factors associated with survival or death of patients admitted with TBI in 

the MICU at UTH. 

6.2 SPECIFIC OBJECTIVES 

1. To evaluate the current mortality rate of patients admitted with TBI in the MICU at 

UTH. 

2. To determine the effect of admission vital signs on the mortality of patients 

admitted with TBI to MICU at UTH. 

3. To determine the effect on the duration of time between time of injury to admission 

to MICU on the mortality of patients admitted with TBI in MICU at UTH. 

 

7 RESEARCH METHODOLOGY 

7.1 STUDY DESIGN 

The study was a cross-sectional study. 

7.2 STUDY SETTING 

The study was conducted at the Main Intensive Care Unit (MICU) of the University 

Teaching Hospitals (UTH) in Lusaka, Zambia. 

7.3 STUDY TIMEFRAME 

The study took place over a period of six consecutive months, 1st August 2019 till 31st 

January 2020, after approval was sought from the University of Zambia Biomedical 

Research Ethics Committee (UNZABREC) and permission sought from the management 

of UTH and MICU. 
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7.4 STUDY POPULATION 

The study population was the patients admitted with traumatic brain injury to the MICU, 

UTH. 

7.5 INCLUSION CRITERIA 

• Patients presenting with a Glasgow Coma Scale below 15, and 

• Patients who were admitted to the MICU at UTH with a clinical or radiological 

diagnosis of traumatic brain injury (TBI), and 

• Patients who had consented to take part in the study. 

In this study, a diagnosis of TBI was made clinically as patients who presented to UTH 

with a GCS below 15, following a confirmed history of trauma involving the head in the 

immediate 24 hours prior to presentation to UTH.  A radiological diagnosis was not used 

as a criterion because of unavailability of a consistently functional CT Scan machine at the 

UTH. 

7.6 EXCLUSION CRITERIA 

• Patients who were discharged from MICU less than four hours after admission. 

• Patients who were transferred to another health facility or left MICU against 

medical advice. 

7.7 SAMPLING AND DATA COLLECTION 

The sample size was derived using the prevalence formula and then was corrected for a 

finite population.  Openepi version 3 was used to calculate the sample size and the 

following formulae were used: 

 

n = Z2  x  P(1-P) = 345 

E2 
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Correction for a finite population was done as follows, 

 

                                             n’ =                  345                       = 60 

                                                            1 +  Z2  x  P(1-P) 

                                                                         E2N 

 

Z, being 1.96, which was the statistic corresponding to a confidence interval of 95% 

P, being 66%, which was the assumed mortality rate of patients admitted with TBI as 

determined in the previous study done in MICU at UTH 

E, being the precision at +/- 5% 

N, the population, based on the number of patients admitted with TBI in MICU for the year 

2018 which was 72. 

After calculation, the sample size was found to be 60. 

Consecutive method of sampling was used.  All consecutive patients who met the inclusion 

criteria over the six-month timeframe of data collection were recruited.  Data was collected 

using a structured data collection sheet (Appendix 3).  Data was obtained from the notes in 

the patients’ files. 

7.8 STUDY VARIABLES 

The data obtained from the patients’ records was as follows, which constituted the 

independent variables: 

• Age 

• Gender 

• Mechanism of injury 

• Glasgow coma scale (GCS) immediately before intubation 

• Presence or absence of anisocoria, defined as difference in size of pupils of 1mm 

or more 
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• Mean arterial pressure (MAP) on admission to MICU 

• Random blood sugar (RBS) on admission to MICU 

• Body temperature on admission to MICU 

• Time taken between injury to presentation to UTH 

• Whether any neurosurgical intervention was done or not.  (Neurosurgical 

intervention was defined, in this study, as any surgical procedure done following 

trauma which was aimed at relieving pressure on the brain, e.g., decompressive 

craniotomy, burr holes or placement of an intra cranial drain) 

• Time taken between injury and neurosurgical intervention 

• Presence or absence of extra-cranial injuries, defined as injuries involving other 

parts of the body apart from the brain. 

• Presence or absence of convulsions during the period of admission in MICU. 

The outcome variable was defined as either discharge from MICU or death. 

7.9 DATA ANALYSIS 

All data was coded and stored in tabular format using Microsoft Excel for Office 365 and 

was analyzed using Stata version 13.0. 

Continuous variables were summarized using means and categorical variables were 

summarized using percentages. 

The mortality rate of patients admitted with TBI in MICU was calculated.  Univariate 

analysis was done using t-test for continuous variables and for categorical variables the 

Pearson chi-square test or Fisher’s exact test (when the frequency of any variable was less 

than 5) was used.  A p-value of less than 0.05 was considered as statistically significant. 

 

8 ETHICAL CONSIDERATIONS 

An informed consent (Appendix 1 & 2) was obtained from either the participants of the 

study or, where this was not possible as in the case of critically ill participants, from their 



13 
 

next of kin.  The details of the study were explained to the participants or their next of kin 

using the language they were familiar with. 

This study was purely observational and did not introduce any new intervention or deviate 

from the normal standard of care of management of TBI in MICU and this was explained 

to the participants of the study.  Aside from the normal care that participants received in 

MICU, no additional procedures were done on them by virtue of this study.  As such, 

participants were exposed to very minimal risk by participating in this study.  If a 

participant was observed with deteriorating vital signs which could endanger the life of the 

participant, the standard appropriate care or help was facilitated. 

Participants were free to refuse to participate or withdraw from the study at any point in 

time, without any consequences to them or the care they received in MICU.  No participant 

names were included during data collection and participants were only identified by 

numbers.  Paper records of the data collected were always stored securely under lock and 

key in a cupboard.  Computer records of the data were securely kept on a password 

protected computer.  All data was treated with respect and confidentiality during the study.  

Participants were free to contact the investigator to access the results if they wished to 

know the outcome of the study. 

Permission was sought from the management of UTH and MICU before commencing the 

study (Appendix 5).  Ethical approval for the research was granted by the University of 

Zambia Biomedical Research Ethics Committee (UNZABREC), reference number 135-

2019 (Appendix 4). 
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9 RESULTS 

A total of 78 participants met the inclusion criteria and were recruited into the study over 

the period of data collection.  However, 1 participant was evacuated abroad for continued 

medical care and so withdrew from the study.  As such, the total number of participants 

who were included for data analysis was 77. 

Amongst the 77 participants included in the analysis, 25 (32%) were discharged from the 

main intensive care unit (MICU), while 52 (68%) died on MICU.  Hence, the current 

mortality rate of patients admitted with traumatic brain injury (TBI) in MICU at UTH was 

evaluated to be 68%. 

Table 1 Summary of Age and Gender Distribution 

VARIABLE 

 

DISTRIBUTION 

Age 

 

Range 3 – 64 

(Mean age 30.9) 

 

Gender, n (%) Males, 65 (84%) 

Females, 12 (16%) 

 

Table 1 summarizes the age and gender distribution of the participants in the study. 

The study participants represented a significantly young cohort of population with a mean 

age of 30.9 years, with males constituting the majority of participants admitted with TBI 

in the MICU. 
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Figure 1 Summary of Mechanism of Injury 

Figure 1 shows the proportions of participants with TBI according to the mechanisms of 

injury that caused trauma in them. 

Majority of TBI patients admitted to MICU were involved in road traffic accidents (RTA), 

constituting 51% of the participants.  This was unsurprising as it was a common finding in 

other studies done locally (Mwala et al, 2015) and regionally as well (Boniface et al, 2017) 

(Qureshi et al, 2013). 
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Table 2 Comparison of Socio-Demographic Characteristics Between Outcome Groups 

VARIABLE OUTCOME p-value 

(Fisher’s 

exact test) 

DISCHARGED 

N=25 

 

DIED 

N=52 

AGE (years) <16 3 (12%) 

 

8 (15.4%) 1.000 

16 - 50 20 (80%) 

 

41 (78.8%) 

>50 2 (8%) 

 

3 (5.8%) 

GENDER Male 19 (76%) 

 

46 (88.5%) 0.188 

Female 6 (24%) 

 

6 (11.5%) 

MECHANISM 

OF INJURY 

RTA 11 (44%) 

 

28 (53.8%) 0.399 

Assault 10 (40%) 

 

11 (21.2%) 

Fall 2 (8%) 

 

4 (7.7%) 

Object falling 0 (0%) 

 

4 (7.7%) 

Unknown 2 (8%) 

 

5 (9.6%) 

Table 2 shows a comparison of age, gender, and mechanism of injury of the participants 

between the two outcome groups. 

The age of the participants was categorized as follows: less than 16 years, between 16 and 

50, and greater than 50 years.  Most of the participants (79%) were in the age group 

between 16 and 50, and this group also recorded most of the mortality (78.8%).  However, 
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on univariate analysis, there was no statistical difference between the age groups as regards 

to mortality of the TBI patients (p=1.000).  Males constituted the majority of the 

participants who died with TBI on MICU (88.5%), however, the female gender was not 

significantly associated with survival (p=0.188). 

As the majority of the patients admitted with TBI were involved in RTAs, more than half 

of the participants who died (53%) were victims of RTAs, however, there was no 

statistically significant difference between those who survived and those who did not 

across all the mechanisms of injury (p=0.399). 
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Table 3 Comparison of Neurological Parameters Between Outcome Groups 

VARIABLE OUTCOME p-value 

(Fisher’s 

exact test/Chi-

square test) 

DISCHARGED 

N=25 

 

DIED 

N=52 

ADMISSION 

GLASGOW COMA 

SCALE 

3 - 8 14 (56%) 

 

49 (94.2%) <0.001 

9 - 13 11 (44%) 

 

3 (5.8%) 

ANISOCORIA Present 9 (36%) 

 

18 (34.6%) 0.905 

Absent 16 (64%) 

 

34 (65.4%) 

CONVULSIONS Present 1 (4%) 

 

14 (26.9%) 0.028 

Absent 24 (96%) 

 

38 (73.1%) 

NEUROSURGICAL 

INTERVENTION 

Done 

 

12 (48%) 14 (26.9%) 0.067 

Not Done 

 

13 (52%) 38 (73.1%) 

Table 3 shows a comparison of the admission GCS, presence, or absence of convulsions 

and anisocoria and whether neurosurgical intervention was done or not between the 

participants in the two outcome groups. 

Participants who were admitted with severe TBI, with a Glasgow Coma Scale (GCS) of 8 

or less, had a significantly higher mortality on MICU than those admitted with moderate 

TBI, with a GCS of 9-13 (p<0.001), hence, severity of TBI correlated with increased 

mortality.  Presence of convulsions prior to admission and during admission in MICU was 

also found to be significantly associated with mortality in these participants (p=0.028).   
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It was surprising to find that there was no significant difference in outcome between 

participants who underwent neurosurgical intervention and those who did not (p=0.067).  

This, as discussed below, could be due to other confounding factors such as the severity of 

injury and delay in admission to hospital after the injury.  Neurosurgical intervention was 

defined, in this study, as any surgical procedure done following trauma which was aimed 

at relieving pressure on the brain, e.g., decompressive craniotomy, burr holes or placement 

of an intra cranial drain. 

Table 4 Comparison of Admission Vital Signs Between Outcome Groups 

VARIABLE OUTCOME p-value 

(t-test) DISCHARGED 

N=25 

 

DIED 

N=52 

MEAN ARTERIAL 

PRESSURE (mmHg) 

 

Mean MAP = 92 

 

Mean MAP = 90 0.674 

BODY TEMPERATURE (°C) 

 

Mean temp = 36.5 Mean temp = 36.4 0.679 

RANDOM BLOOD SUGAR 

(mmol/L) 

Mean RBS = 9.0 

 

Mean RBS = 9.2 0.847 

Table 4 shows a summary of the admission vital signs i.e., mean arterial pressure (MAP), 

body temperature and random blood sugar (RBS) and their comparison between the two 

outcome groups. 

The mean admission vital signs were all comparable between participants in the two 

outcome groups and none of these vital signs showed any statistically significant 

difference, as illustrated above.  This showed that none of these admission vitals were 

associated with mortality of participants with TBI in MICU.  It was also a worthy finding 

that the means of all the admission vitals in both outcome groups fell within the acceptable 

normal ranges targeted in TBI patients.  This is discussed more in detail below. 
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Figure 2 Duration Between Time of Injury and Presentation to UTH 

Figure 2 summarizes the proportions of participants according to the time taken for them 

to reach UTH after the time of injury. 

It was found that only a small proportion of participants reached UTH within an hour after 

injury occurred, and all the participants falling within this category survived.  Delay in 

presentation to UTH of more than an hour, subsequently delayed neurosurgical 

intervention in those who required it. 
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Table 5 Comparison of Time Intervals Between Outcome Groups 

VARIABLE OUTCOME p-value 

(Fisher’s 

exact test) 

DISCHARGED DIED 

 

TIME INTERVAL 

BETWEEN INJURY 

AND UTH (hours) 

 

<1 2 (100%) 

 

0 (0%) 0.041 

1 – 12 

 

17 (37%) 29 (63%) 

>12 6 (21%) 

 

23 (79%) 

TIME INTERVAL 

BETWEEN INJURY 

AND NEUROSURGICAL 

INTERVENTION (hours) 

<12 4 (67%) 

 

2 (33%) 0.365 

>12 8 (40%) 12 (60%) 

Table 5 summarizes the comparison of the time intervals between injury and presentation 

to UTH and between injury and neurosurgical intervention between the two outcome 

groups. 

It was found that a delay of more than one hour between injury and presentation to UTH 

was significantly associated with mortality of the participants (p=0.041).  However, it was 

also found that there was no significant difference in outcome of the participants who had 

neurosurgical intervention within 12 hours and those who had intervention more than 12 

hours after injury (p=0.365).  This could be because the golden one-hour period within 

which the intervention should have been done had already elapsed and this resulted in the 

poor outcomes. 
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10 DISCUSSION 

This study found the mortality rate of patients admitted with traumatic brain injury (TBI) 

in the main intensive care unit (MICU) at the University Teaching Hospitals (UTH) to be 

68%, which is slightly higher than a previous study done at the same setting, which 

evaluated the mortality at 66% (Shamambo, 2016).  The bed capacity at the MICU has 

doubled since the previous study, hence, this means an increased number of patients being 

admitted to MICU.  This increase in the mortality is of noteworthy concern, as it showed 

that there has not been an improvement within the four years since the previous study. 

The mortality rate in our setting was compared to other studies done in the region and was 

found to be higher than the mortality rate in Kenya, which was 54% (Opondo & 

Mwangombe, 2007), as well as in Nigeria, which was 52.2% (Tobi et al, 2016).  However, 

it was significantly lower than the 78.2% mortality rate which was found in Tanzania (Elahi 

et al, 2019).  This shows that our mortality rate of patients admitted to MICU with traumatic 

brain injury is comparable with other low- and middle-income countries (LMIC) in Africa 

(The World Bank Group, 2019).  However, our mortality rate was found to be much higher 

than that in most published studies done in higher income countries (Krishnamoorthy et al, 

2015) (Grigorakos et al, 2016) (Khajavikhan et al, 2016).  This was unsurprising, 

considering the limited resources and staffing in our ICU setting.  It was also due to late 

presentation of patients in our setting, as was shown in our study that 38% of the 

participants reached UTH more than 12 hours after injury.  Also, in higher income settings, 

better admission criteria to ICU results in better selection of patients admitted to ICU and 

this results in better outcomes (Gerber et al, 2013). 

The mean age of the participants in this study was 30.9, which showed that the patients 

admitted with traumatic brain injury (TBI) to the MICU is a particularly young cohort.  A 

similar finding was documented in almost all published studies which were reviewed.  An 

inference to this finding could be that the younger population is more active and 

subsequently more likely to be involved in traumatic events.  However, age of the patients 

was not found to be significantly associated with mortality.  Another similar finding to 

other studies published was that majority of the patients admitted with TBI were males, 
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however, the male gender was not significantly associated with mortality as compared to 

females.  These findings of the younger and male population being the most involved in 

traumatic events and eventually dying means that it poses a negative impact on the socio-

economic welfare of their families, and subsequently on the nation. 

Timely hospitalization and subsequent resuscitation are important in the management of 

patients with traumatic brain injury, especially those with severe TBI.  Timely resuscitation 

leads to better outcomes in patients with TBI (Kannan et al, 2018).  A delay of more than 

12 hours after injury was found to be significantly associated with mortality (p=0.041).  

Similarly, it was found that most of the patients (67%) who received neurosurgical 

intervention within 12 hours of injury survived and most of the patients who had 

neurosurgical intervention more than 12 hours after injury died (60%).  As a result of the 

delay in admission to UTH, neurosurgical interventions were also delayed in these patients.  

A very small window period is available for management of severe TBI patients, which 

made up the majority of those admitted to MICU and hence, in an ideal situation, these 

patients need to be transferred to MICU in the shortest possible time.  The first hour after 

injury, sometimes referred to as the “golden hour” largely determines a critically injured 

patient’s likelihood of survival (Rogers et al, 2015).  This study found that only 2% of the 

patients reached reasonable care within the “golden hour” after injury.  The reason for this 

could be weaknesses in the emergency response protocol at the site of trauma as well as in 

the emergency medical care in the pre-hospital period.  In a previous study done at UTH, 

which looked at trauma patient admissions, it was found that only 5.6% of all trauma 

patients were transported to UTH by emergency transportation services.  Most of the 

trauma patients were either transported by private vehicles (51.8%) or public transport 

(37.1%) (Seidenberg et al, 2014).  Most of the first responders as well the personnel who 

transport (private and public transport) these patients to UTH would have had no training 

in basic first aid, let alone training in approaching a trauma patient.  In addition, it usually 

takes a lot of time to transport these patients to the hospital, due to long distances that need 

to be covered sometimes as well as other things that may not be avoidable by public or 

private transport, like heavy traffic congestion.  Therefore, it is important to improve the 

emergency response system, especially in cases of RTAs, so that the delay in admission of 
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the TBI patients may be reduced and timely interventions, which are often indicated in the 

management of patients with severe TBI, can be done (McCafferty et al, 2018).   Factors 

that may have delayed admission to UTH and delayed neurosurgical intervention in TBI 

patients could be plenty, but this study did not explore these factors. 

Patients who had a Glasgow Coma Scale between 3 and 8 (severe TBI) on admission to 

MICU had a significantly higher mortality than those who had a GCS greater than 8 on 

admission (p<0.001).  This was a similar finding to studies not only done regionally in 

Malawi, Kenya, and Tanzania (Qureshi et al, 2013) (Opondo & Mwangombe, 2007) 

(Boniface et al, 2017), but also in studies done in more developed countries, such as Iran, 

Greece, and the United Kingdom, where a lower admission GCS was associated with a 

higher risk of mortality (Khajavikhan et al, 2016) (Grigorakos et al, 2016) (Hawley et al, 

2017).  This was an unsurprising finding across most studies, as the more severe the injury 

to the brain, the less likely it is for recovery of the neuronal damage and hence, the 

increased likelihood of mortality.  Even in those patients who do survive severe TBI, they 

do not have a favourable outcome and functional status upon discharge from hospital 

(Khajavikhan et al, 2016).  It is important to consider this finding when making admission 

criteria for patient selection to ICU as it would be futile to admit a severe TBI patient, 

whose outcome would be poor. 

The other neurological factor that was found to be significantly associated with mortality 

was the presence of convulsions prior to admission of the patients to MICU (p=0.028).  

Convulsions are a likely sign of severe TBI.  A probable factor that could explain this 

increased mortality is that these patients did not receive any anti-convulsant drugs in the 

pre-hospital period and during the admission in the ICU.  Anisocoria, or difference in size 

between the pupils, was not found to be significantly associated with mortality (p=0.905), 

which was also a similar finding in the study done in Kenya (Opondo & Mwangombe, 

2007). 

One of the factors that was surprisingly found not to be associated with mortality in TBI 

patients was the absence of neurosurgical interventions done on these patients.  It would 

be expected that patients who underwent neurosurgical interventions would have a higher 
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likelihood of survival, but there was no significant difference in outcome in these patients.  

As discussed above, this finding could be because most of these patients had a significant 

delay in reaching the hospital, hence, even in those who did undergo neurosurgical 

intervention, this was much later than the golden hour within which it needed to be done.  

Another reason for this finding is that most of the patients who underwent neurosurgical 

interventions initially had severe TBI (GCS below 8), which was an independently a factor 

that was significantly associated with mortality. 

Road traffic accidents (RTA) represented the major cause of trauma and subsequent 

admission of patients with TBI to MICU.  More than half (51%) of the participants in this 

study were involved in RTAs.  With the rapid growth of the road network systems and 

number of motor vehicles in the country, it is unsurprising that a reflecting increase in 

motor vehicle accidents ensues.  This was also a significant finding in a previous study 

done at UTH, which looked at all TBI cases admitted to the hospital, regardless of whether 

they were admitted to MICU or not.  It also found that RTAs contributed much (56.9%) to 

the cause of the TBI patients (Mwala et al, 2015).  It also followed that much of the 

mortality from TBI recorded in our study was due to RTAs.  Thus, it would be of much 

importance that road safety monitoring and education is done to try and reduce the burden 

of RTAs on our health systems. 

It was found that none of the vital signs studied i.e., mean arterial pressure (MAP), random 

blood sugar (RBS) or body temperature of the patient with TBI upon admission to MICU 

was significantly associated with mortality.  The mean MAP in both groups of patients who 

survived and died were comparable and were found to be within acceptable range of MAP 

greater than 80mmHg, which has been shown to prevent brain ischemia (Kinoshita, 2016).  

The mean RBS in both groups also did not show any significant difference.  This was 

unsurprising, as intensive glycemic control in TBI patients has not been shown to reduce 

mortality in more recent studies done (Hermanides et al, 2018).  Hence, our findings of 

normoglycaemia in both groups of patients conformed to findings of the above study.  

Admission body temperature was also found to be within normal ranges in both groups of 

patients, and hence did not show any significant association with outcomes of the patients.  

It was previously studied that therapeutic hypothermia had neuroprotective benefits in 
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management of TBI, but it is now known that aggressive temperature control does not lead 

to improved clinical outcomes (Sombat & Pornchai, 2017).  Thus, normothermia, rather 

than permissive hypothermia is important in management of TBI patients and this was 

noted in our study too. 

It is worth noting that the vital signs studied were those recorded upon admission only and 

not subsequent vital signs.  The reason for this was that it was these admission vital signs 

that really affected the subsequent management of these patients in the MICU, and thus it 

was thought that these vitals were key in affecting survival of these patients.  Likewise, in 

other studies done regionally this was the case too.  Like our study, admission blood 

pressure of the patient was not associated with mortality in a study done in Kenya (Opondo 

& Mwangombe, 2007), which also studied association of admission blood sugar in TBI 

patients with their mortality.  In contrast, other studies done regionally concluded that there 

was a significant association between the vital signs of the patients with TBI and mortality.  

Systolic blood pressure (SBP) of less than 90mmHg was significantly associated with 

mortality in studies done in Malawi and Tanzania (Qureshi et al, 2013) (Boniface et al, 

2017).  To explain these variations between similar studies, it would be worth studying the 

trends of the vital signs of the patients during the entire course of admission and exploring 

whether there were any significant differences in outcome of patients with regards to these 

trends. 

Although this study only explored the patient-related factors that were associated with 

mortality of patients admitted with traumatic brain injury (TBI) in the main intensive care 

unit (MICU), there could be other factors, such as resource and staff related issues, that 

may have an impact on the mortality of these patients.  These factors were not studied as 

they were beyond the scope of this study.  It is also important to note that the patient related 

factors are usually the ones which are studied when it comes to development of criteria and 

protocols for the admission of patients to an intensive care unit.  Ultimately, it is these 

criteria which will ensure that those patients with the higher likelihood of survival are the 

ones admitted to ICU, to ensure that a resource-demanding ICU is utilised appropriately. 
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11 CONCLUSIONS 

This study evaluated an updated mortality rate of patients admitted with traumatic brain 

injury (TBI) in the main intensive care unit (MICU) at the University Teaching Hospitals 

(UTH).  It also gave insight regarding the neuro-physiological factors that were associated 

with the mortality of these patients. 

Severe TBI, with Glasgow Coma Scales (GCS) below 8, was significantly associated with 

high mortality as well as presence of convulsions during admission to MICU.  The 

admission vital signs of a patient were not found to have an impact on patients’ survival. 

It was also learnt from this study that the majority of patients presenting with TBI reached 

UTH for reasonable care more than an hour after injury, and this delay not only delayed 

neurosurgical interventions, but was also associated with a significant increase in mortality, 

particularly in those patients who reached UTH more than 12 hours after injury. 

The current mortality rate of patients admitted with traumatic brain injury (TBI) in the main 

intensive care unit (MICU) at the University Teaching Hospitals was found to be high at 

68%, and this was slightly higher than found in a previous study done in the same setting.  

This means that there is need for improvement in the management of these patients. 

 

12 STUDY LIMITATIONS AND STRENGTHS 

12.1 STUDY LIMITATIONS 

This study only explored the patient-related factors that were associated with mortality of 

TBI patients in MICU.  It did not explore non-patient related factors, such as resources and 

staffing issues in MICU, which could also have an impact on mortality. 

It was found that the number of females recruited was significantly lower than the number 

of males, so it made it difficult to make any conclusions or inferences. 
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The study also did not follow up patients after discharge from the main intensive care unit 

(MICU) to the normal wards, and hence did not consider mortality that may have occurred 

in the normal wards after discharge from MICU. 

The functional status of patients who were discharged from MICU, in terms of what the 

patients were able to do by themselves upon discharge from MICU, was also not studied 

in this study.  This plays an important role on the socio-economic welfare of the family of 

the patients. 

12.2 STUDY STRENGTHS 

The study explored a good number of physiological factors that were likely to be associated 

with mortality of patients with TBI in MICU.  Data was systematically and easily collected, 

which avoided missing data. 

This study added to the knowledge base of the management of patients admitted with TBI 

in the MICU. 

 

13 RECOMMENDATIONS 

There is need to come up with revised criteria and protocols regarding admission of TBI 

patients to MICU.  Of note from the findings of this study is the fact that a patient’s GCS 

below 8 on admission to MICU was associated with a higher mortality.  This needs to be 

addressed in the admission criteria of patients to MICU to prevent futile admissions to 

MICU.  This will also ensure that the limited resources in our ICU are utilised properly. 

The delay of patients coming to the University Teaching Hospitals (UTH) after a traumatic 

injury is too much and there is need to improve both the emergency response to trauma 

patients at the site of injury as well as the emergency medical care that patients receive 

before admission to UTH.  Further studies need to be conducted to explore what factors 

may help improving these services.  This delay in presentation to UTH after trauma may 

also need to be considered in the admission criteria of these patients to MICU to prevent 

unnecessary admissions. 
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The management protocol of patients admitted to MICU with TBI needs to be revised to 

emphasize the importance of prevention of convulsions in these patients.  It is 

recommended that all patients with TBI should receive adequate anti-convulsant drugs in 

the pre-admission period as well as during admission in MICU.  It will also be good to 

review and escalate the current anti-convulsive drugs being used in MICU. 

Further studies need to be carried out to explore whether other non-patient related factors 

also affect the mortality of patients admitted with TBI in the MICU. 
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APPENDIX 1 INFORMATION SHEET FOR PARTICIPANT OR NEXT OF KIN 

TITLE OF STUDY 

FACTORS ASSOCIATED WITH MORTALITY OF PATIENTS ADMITTED WITH 

TRAUMATIC BRAIN INJURY AT THE MAIN INTENSIVE CARE UNIT, 

UNIVERSITY TEACHING HOSPITALS, LUSAKA – ZAMBIA 

INTRODUCTION 

My name is Dr Imraan Ahmed, and I am a student at the School of Medicine, University 

of Zambia.  I am currently training to acquire a specialist degree called the Master of 

Medicine in Anaesthesia and Critical Care.  A part of my training requires me to undertake 

a study.  You/your relative have been invited to be part of this study, but before you decide 

whether to take part in the study or not, I would like to explain to you the details of the 

study. 

BACKGROUND/RATIONALE OF THE STUDY 

Traumatic brain injury (TBI) is a common condition that is managed in the main intensive 

care unit (MICU).  It is a condition which results from injury to the brain, and which can 

cause significant morbidity in patients such as paralysis, coma, and seizures.  This study is 

being done to look at what clinical factors affect outcome of patients admitted with 

Traumatic Brain Injury (TBI) at the Main Intensive Care Unit (MICU) at University 

Teaching Hospitals (UTH), Lusaka.  The results of this study may help to improve the 

management of patients with TBI in MICU. 

PROCEDURES 

If you agree to take part in this study, you will be asked to sign a consent form in the 

presence of a witness.  The study will then involve collecting information from your/your 

relatives’ hospital file when admitted to MICU.  The information collected will purely be 

demographic and clinical details.  This information will be collected using a data sheet and 

it will not involve collecting any personal details such as names, identity or contact details.  

By agreeing to participate in this study you will not be required to give any additional 
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information besides the information which is already in the hospital notes and file.  This 

study is non-experimental and you/your relative will always receive the normal standard 

care from the staff in MICU.  No additional procedures will be performed on you/your 

relative because of this study.  You/your relative will not be required to stay in MICU or 

the hospital any further than the time that will be determined by the medical staff taking 

care of you/your relative. 

CONFIDENTIALITY 

All the information that will be collected will always be treated with strict confidentiality.  

No personal details such as name or identity will be collected at any time during the study 

and none of the information that will be collected can be traced back to you/your relative.  

During the entire period of the study, all the information will be kept securely in a locked 

cabinet and on a password protected computer. 

POSSIBLE RISKS 

You/your relative will not be exposed to any additional risks by participating in this study.  

You/your relative will always be under the care of medical personnel in MICU and will 

receive the normal standard of care by the MICU staff as received by all other patients.  

This study will not add or remove any type of management and no extra procedures will 

be performed on you/your relative during to the study. 

POSSIBLE BENEFITS 

The information obtained during the study may help in your/your relatives’ care and may 

also help in the management of patients admitted with TBI to MICU in the future. 

RESULTS DISSEMINATION 

The results and outcome of this study will be made freely available to you if you so wish.  

You may contact me at any time to enquire about the results of the study.  The results of 

this study will also be made known to the Department of Anaesthesia & Critical Care as 

well as the management of MICU and UTH to know how to improve management of 
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patients.  However, no personal details or identification will be disseminated, and no data 

can be traced back to you. 

COSTS 

You/your relative will not be required to pay anything during the study nor will you/your 

relative receive any financial benefit by participating in this study. 

PARTICIPATION IN STUDY 

Your/Your relative’s participation is purely voluntary and should be out of your free will.  

It is not mandatory to participate in this study.  You may refuse to take part in the study if 

you so wish and there will be no consequences on the care given to you/your relative and 

you will still receive the normal care in MICU.  You/Your relative may withdraw from the 

study at any time and there will be no consequences. 

Thank you for your time and consideration in participation in this study. 

If you have any queries, concerns, or clarifications regarding your rights as a participant in 

this study, please contact me or the University of Zambia Biomedical Research Ethics 

Committee as follows: 

 

Dr Imraan Ahmed 

Department of Anaesthesia & Critical Care, 

University Teaching Hospitals, P/Bag RW1X, Lusaka 

Mobile number: +260-97-7504836 

E-mail: imraan.ahmed.89@gmail.com 

 

The Chairperson, 

University of Zambia Biomedical Research Ethics Committee, 

Ridgeway Campus, 

P.O. Box 50110, Lusaka, Zambia 

Telephone: +260-211-256067 

E-mail: unzarec@unza.zm 
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APPENDIX 2 CONSENT FORM 

I, ______________________________, hereby confirm that the details of this study have 

been adequately explained to me.  I have been informed of what is being done during the 

study and the procedures that are involved.  I am aware that participation in this study will 

not alter my/my relatives’ normal medical care.  I am aware of the risks and benefits of 

participating in this study and I am participating in the study voluntarily.  I am also aware 

that I may withdraw from this study at any time without any consequences.  I am adequately 

satisfied that the information collected from this study will be confidential and it will be 

used for the purposes of this study only.  I have been given enough time to seek 

clarification.  I understand that by signing this form, I do not waive any of my legal rights 

but merely agree that I have been adequately informed about the study that I voluntarily 

agree to participate in.  I have also received an information sheet as well as a signed copy 

of this consent form. 

______________________                  _____________________                    

NAME OF PARTICIPANT                  PARTICIPANT SIGNATURE/THUMBPRINT 

DATE:__________________ 

 

______________________                    _____________________                      

NAME OF WITNESS                            WITNESS SIGNATURE                                                   

DATE:____________________ 

 

______________________                      _____________________                 

NAME OF INTERVIEWER                    INTERVIEWER SIGNATURE            

DATE:_____________________ 
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Dr Imraan Ahmed 

Department of Anaesthesia & Critical Care, 

University Teaching Hospitals, P/Bag RW1X, Lusaka 

Mobile number: +260-97-7504836 

E-mail: imraan.ahmed.89@gmail.com 

 

The Chairperson, 

University of Zambia Biomedical Research Ethics Committee, 

Ridgeway Campus, 

P.O. Box 50110, Lusaka, Zambia 

Telephone: +260-211-256067 

E-mail: unzarec@unza.zm 
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APPENDIX 3 DATA COLLECTION SHEET 

FACTORS ASSOCIATED WITH MORTALITY OF PATIENTS ADMITTED WITH 

TRAUMATIC BRAIN INJURY IN MAIN INTENSIVE CARE UNIT, UNIVERSITY 

TEACHING HOSPITALS, LUSAKA - ZAMBIA 

DEMOGRAPHICS  

Patient ID No.  Date: ______/________/________ 

Age:  Gender: Male           Female   

Mechanism of 

injury 

 

RTA                               Assault                                   Fall                          

       Object Falling                         Unknown 

 

ADMISSION NEUROLOGICAL STATUS 

Glasgow Coma 

Scale 

 

Anisocoria Present                                           Absent  

Convulsions Present                                           Absent  

Neurosurgical 

intervention 

 

Done                                    Not done  

 

ADMISSION VITALS 

Mean Arterial 

Pressure 

______________mmHg 

Body 

Temperature 

_______________⁰C 

Random Blood 

Sugar 

________________mmol/L 

 

 

 



41 
 

DELAYS 

Injury to UTH Within 1 hour                      1-12hours                           >12hours  

Injury to 

neurosurgical 

intervention 

 

Within 1 hour                      1-12hours                            >12hours 

 

EXTRA-CRANIAL INJURIES                 Present                                   Absent 

 

OUTCOME                       Discharged                                      Died 
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APPENDIX 4 ETHICAL CLEARANCE 
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APPENDIX 5 PERMISSION TO CONDUCT RESEARCH 
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APPENDIX 6 GRADUATE PROPOSAL PRESENTATION FORUM 

 


