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ABSTRACT 

 

Introduction: WHO/UNICEF developed ETAT guidelines to help improve child survival. Mangochi 

hospital adopted ETAT in 2009. The hospital’s status of pediatric emergency care was unknown.  

Objectives: The aim of the study was to determine characteristics of users, care provided, and 

outcomes of the admitted children. 

Methods: This was an uncontrolled before and after study design, conducted to assess pediatric 

emergencies before and after an intervention in pediatrics’ department for the under-five children, 

Mangochi, Malawi. The pre-and post-intervention file reviews done retrospectively.   The pre was a 

baseline and followed by a second review following an intervention described below. A checklist 

developed in line with WHO ETAT guidelines. The tool assesses general socio-demographic, vital 

signs, triage, laboratory investigations, and availability of basic functional equipment, diagnosis, drug 

treatment, and patient’s outcome. Descriptive statics were used to analyze continuous and categorical 

variables. P below .05 was considered significant. The ethical clearance was granted by College of 

Medicine Research Ethics Committee (COMREC #: P.04/17/2140) after authorization by the local 

district assembly. Patient gave an informed consent to participate to the study and data were collected 

anonymously and kept confidential. 

Results: There was significant increase in all vital signs’ recording post- intervention, except for 

respiratory rate (p= 0.484). Majority of participants were not triaged (64% vs. 75% respectively). The 

diagnosis percentages of severe malaria with anemia (12% vs. 0%, p<0.0001), and of severe malaria 

with severe pneumonia (6.4% vs. 0%, p< 0.0001) decreased significantly. Severe pneumonia (19.7% 

vs. 29.3%, p< 0.0001), severe head injuries (0.3% vs. 1%; p= 0.0050), sepsis (1.7% vs. 9.0%, p< 

0.0001), and unknown conditions (0.3% vs. 1%; p= 0.0050) increased significantly. Initial prescribed 
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drugs were promptly administered (98% vs. 100%). There was a significant decrease of deaths (14.3% 

to 2%; p< 0.0001), and absconders (5.3% to 0.3%; p=0.0002) post-intervention. 

Conclusion: Even if results are mixed, most parameters improved following our intervention. 

Interventions to improve the knowledge of health workers in ETAT coupled with the provision of 

medical equipment and supplies, improved outcomes are warranted. Challenges in triage need to be 

investigated further and addressed accordingly. 
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CHAPTER 1: INTRODUCTION 

 

1.1 Background 

Globally, 5.3 million under-five deaths occurred in 2018, of which 2.8 million deaths occurred in 

sub-Saharan Africa [1]. Despite the implementation of several interventions on the ground, Sub-

Sahara Africa has a high under-five mortality rate [2]. Even though studies reported high mortality in 

sub-Saharan Africa in general, the risk of dying was higher in few countries (Nigeria, Somalia, 

Angola, Central African Republic, Mali, Sierra Leone and Chad) which accounted for one fifth of the 

total of the global infant mortality (1.1 million out of 5.9) [2]. Possible explanations of the high 

mortality in Africa are Low coverage of interventions, weak delivery systems, disempowering 

policies and gaps in continuum of care in maternal, newborn and child health [3]. Although there is 

a decline in mortality globally, sub-Saharan Africa remains the region with highest under-five 

mortality rate at 78 deaths per 1,000 live births [1]. In Malawi, the mortality rates improved 

tremendously between 1970 and 2019 [4]. Child mortality in Malawi declined from 341.3 deaths per 

1,000 live births (1970) to 41.6 deaths per 1, 000 live births in 2019[4]. During the same interval, 

neonatal mortality rate as well increased from 19.8 deaths from 1,000 live births to 42 deaths per 

1,000 live births [4]. The gradual decline through years and the geographic variations are two typical 

features of child mortality in Malawi unlike neighboring countries in the region (Zambia, Zimbabwe) 

which showed either stabilization and even increase of child mortality rates [5]. The declines were 

from 221 to 120 between 1990 and 2006[6,7]and from 120 to 66 per 1000 live births between 2006 

and 2010 [8]. 

 

The observed decline in child mortality resulted from several policies and initiatives taken by the 

Malawi government to address the high mortality rates in children. Those measures were among 
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others, the 1999 decentralization policy, implementation of the health sector development plan aimed 

to improve service coverage and delivery of newborn care, and decentralization of comprehensive 

health care services [5]. 

 

In the context of Africa, the burden for emergency services is relatively high in sub-Saharan countries, 

coupled with high mortality rates in paediatric wards [9]. Hence the provision of emergency care to 

the under-fives in LMICs is important as children often times present with serious illnesses which 

can lead to death if life-saving resuscitation measures are not done. Considering that emergency care 

for children at first referral hospitals in developing countries was sub-standard [10], WHO/UNICEF 

developed at the facility level the standardised Emergency Triage Assessment and Treatment (ETAT) 

guidelines to help improve child survival [11]. The Guidelines give an emphasis on sorting out of all 

sick children when they arrive at a health facility into those with emergency signs, priority signs or 

non-urgent signs. They contain as well emergency treatment for life threatening conditions. 

 

Emergency Triage, Assessment and Treatment (ETAT) was introduced in Malawi as part of Quality 

of Care Initiative through the College of Medicine at the University of Malawi.  ETAT at first referral 

hospital, was officially adopted as a Ministry of health program in 2009 where a simplified version 

of WHO ETAT guidelines was implemented by the Ministry of health government of Malawi in 809 

healthy facilities by January 2011, including Mangochi district hospital. ETAT guidelines for the 

management of children with serious infection or severe malnutrition, guides the care for children at 

first referral level in developing countries. 

 

The triage component was found to be effective when validated against advanced pediatric life 

support [12] or in reducing under-five inpatient mortality rates [13-15]. However, despite the 
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implementation of ETAT in low and middle- income countries (LMICs), many children continued to 

die within 24 or 48 hours post- admission. Some of the contributing factors include:  the sorting and 

prioritization of immediate care for sick children in first referral hospitals is usually done by least 

trained healthcare staff and junior members; often decisions in patient care are made without 

consulting experienced and well-trained seniors. Supervision is rarely done to junior staff members 

and many of the first level hospitals in Africa do not practice systematic triage or triage at all [16]. 

 

Challenges in Patient Care 

A survey done by Nolan et al. in seven low income countries at district level hospitals found the 

practice of triage and emergency care to be poor [10]. The study showed inadequacy in patient 

assessment, inappropriate and delayed treatment, and disorganized emergency treatment areas which 

lacked essential supplies. 

 

One retrospective study describing extent to which ETAT guidelines and protocols had been 

implemented three years post ETAT program in three selected district hospitals in southern Malawi 

for under-five patients presenting at the outpatient departments, found inconsistencies in the use of 

critical care pathways, unavailability of emergency drugs in emergency trays and medical equipment 

[16]. Initial triage and treatment for sick children in developing countries is usually inadequate with 

severely ill children experiencing delays in the institution of life saving treatments [17,18]. Staff 

knowledge and non-adherence to treatment guidelines and protocols were found as barriers in one 

study [19]. Other barriers in the care for pediatric emergency cases included poor access to health 

care, lack of medical equipment and lack of available definitive protocols for managing emergency 

cases [20]. 
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1.2 Literature Review 

1.2.1 Introduction 

This sub-chapter will present a critical review on a number of aspects regarding issues around 

emergencies in pediatrics’ population. Those issues focus on several emergencies domains: quality 

of care provided, assessment of the clinical state, implementation of corrective measures (ETAT), 

mortality low middle income countries (rates, risk factors, causes), effect of interventions on 

mortality, vital signs in emergency, and equipment/laboratory status in emergency. 

 

To this end, a search, was carried out for a number of computerized database, search engines, few 

electronic journals and some documents and reports from the library at the College of Medicine. For 

electronic components, several keywords (emergencies, children, under-five, infants, ETAT, 

mortality, laboratory, Malawi, Mangochi, prognosis) were combined to come-up with resources. An 

appraisal based on emerging concepts as unit was used, followed by a synthesis of findings with their 

emerging sub-sections to give the whole substance of the review. 

 

1.2.2  Key Definitions 

For clarity sake and avoid any confusion, we decided to define several concepts which are contained 

in this review. We defined the concepts below: triage, patient’s acuity level, effective care, validity 

and reliability of a measure instrument, quality of care in pediatric practice, and Emergency Triage 

Assessment and Treatment (ETAT). 

 

1.2.2.1  Triage/Triaging 

Triage originates from French which means to sort or to pick [21]. Definition is built on 3 key issues: 

the severity of the condition, the response to the emergency with aim to prevent further deterioration 



5 

 

and the care for the current clinical presentation. As such, Twomey et al. [22] define triage as Picking 

and selecting patients in emergency department (ED) based on severity of their presentation. For this 

to materialize triage must   be   timely, and   effective (addressing patient’s urgency for care or 

prevents clinical deterioration) [22]. 

 

1.2.2.2  Patients Acuity Level 

Patients’ acuity level is defined as the urgency for effective care [22]. 

 

1.2.2.3  Effective Care 

Effective care is defined as the provision of an intervention or treatment that either reduces the 

patient’s urgency for care, or prevents clinical deterioration [22]. 

 

1.2.2.4  Severe Acute Malnutrition 

Severe acute malnutrition is defined as, weight for height < –3 Z-score of the median of the WHO 

growth standards, or clinical signs of bilateral edema of nutritional origin, even if other measures are 

above specified cut-off values in infants and children aged 6-59 month. 

 

1.2.2.5  Severe Dehydration 

Severe dehydration is defined as two or more of the following signs present: lethargy or 

unconsciousness, sunken eyes, unable to drink or drinks poorly, skin returns very slowly after 

pinching (≥ 2 s). 

 

1.2.2.6  Shock 

There are different definitions of shock. In this thesis, Shock is defined clinically as cold extremities 

with capillary refill > 3 seconds and a weak, fast pulse (all signs must be present) as per 2016 WHO 
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ETAT guidelines. Shock is also defined physiologically as insufficient delivery of oxygen to meet 

the oxygen demands of the tissues [11]. 

 

1.2.2.7  Saturation of Oxygen (SpO2) 

Saturation of oxygen is defined as peripheral capillary oxygen saturation, usually measured with a 

transcutaneous monitor. 

 

1.2.2.8  Status Epilepticus 

Status epilepticus is defined as a condition of abnormally prolonged seizures.  For generalized 

convulsions, the operational definition is ≥ 5 min of continuous seizures or two or more discrete 

seizures without complete recovery of consciousness in between, with ≥30 min of seizure activity 

resulting in long-term neurological sequelae [23]. 

 

1.2.2.9  Severe Malaria 

Severe Malaria is a form of malaria characterized by following clinical and/or laboratory vital organ 

dysfunctions:  

 

a. Clinical: Impaired consciousness, respiratory distress (acidotic breathing), multiple 

convulsions, prostration, shock, pulmonary edema (radiological), abnormal bleeding, 

jaundice and/or  

b. Biologic: severe anemia, hypoglycemia, acidosis, hyperlactataemia, renal impairment, 

hyperparasitaemia, and metabolic acidosis [24,25]. 
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1.2.2.1  Severe Pneumonia 

Severe pneumonia is defined as presence of cough or difficulty in breathing and tachypnea (> 50 

breaths per minute for children aged 2-11 months and >40 breaths per minute for children aged 12-

59 months) plus lower chest in drawing, and one or more of the general danger signs, which include: 

an inability to drink; persistent vomiting; convulsions; lethargy; unconsciousness; severe malnutrition 

stridor; central cyanosis; or saturation of <90% in room air. 

 

1.2.2.11 Quality of Care in Pediatric Practice 

Among several definitions of quality of care, we adopted the definition of “Institute of Medicine” 

which defines quality of care as “degree to which health services for individuals and populations 

increase the likelihood of desired health outcomes and are consistent with current professional 

knowledge” [26]. The quality of care provided remains subject to several external factors including 

Staffing levels, staff experience, availability of equipment and facility management, [27] and the type 

of health facility [28,29]. 

 

1.2.2.12 Emergency Triage Assessment and Treatment (ETAT) 

ETAT is defined as a process of sorting out of sick children when they arrive at a health facility into 

three different groups: those with emergency signs, those with priority signs or the non-urgent signs. 

The aim, among others is to increase child survival. 

 

1.2.2.13 Under-Five Mortality Rate (U5MR) 

 is defined as probability of dying between birth and the fifth birthday expressed as deaths per 1,000 

live births. 
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1.2.2.14 Child Mortality Rate (CMR) 

Child portality rate is defined as the probability of dying between exact ages one and five expressed 

as deaths per 1,000 children surviving to age one. 

 

1.2.3 State of the Literature in Pediatric Emergencies 

1.2.3.1  Quality of Care in Pediatric Practice 

For the sake of this dissertation this point is critical as it has been recognized previously that critical 

care offered to children are of poor quality in developing countries [10]. We will be discussing on 

assessing quality of care, monitoring and audit evaluation of quality of care in pediatrics, and quality 

of care in few diseases/conditions. The components of quality of care assessed in several studies for 

pediatric population relied on Donabedian’s definition of quality of care which sees the outcomes as 

the resultant of the interaction between the structure and the processes [30]. 

 

1.2.3.2  Assessing Quality/Audit of Care in Pediatric Emergencies 

Care provided to children in LMICs was generally found of low standard [10]. Despite focus on 

urgent and emergency treatment, preventable and reversible diseases are still claiming a high death 

toll of under-five children in developing countries [15,31]. Several studies on pediatrics’ emergencies 

focused on ascertaining quality of children care in general, management of hypovolemic shock or 

septic shock in Africa [18,20,32,33]. These studies targeted pediatric patients’ referrals, [32] 

availability and functionality of resources, availability of manpower to tackle emergencies, [20,32] 

and prompt management of different conditions such as shock [20]. Concerning structure component 

of Donabedian’s definition of quality of care, [34] the studies showed that majority doesn’t have 

pediatric intensive care units with standardized protocols [20,32]. They also showed shortage of drugs 

and of key materials including, among others infants/child size bag and masks, nebulizers, oxygen 
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concentrators; hygienic facilities of good standard [32]. Processes component showed few 

weaknesses in the management of hypovolemic shock such as such overall bolus use only in less than 

one percent of patients and among them, only 41 % of children in need of bolus did not receive any 

[33]. Studies further showed an overall case fatality rate of 11% (ranging from 10 to 16%) in general 

emergencies in Ethiopia [33]. Furthermore, the outcomes were also poor in Kenya with overall 

mortality rate for all admitted children for fluid management ranging between 5 to 7.5% [33] and 

with a failure to diagnose sepsis at a referral facility [11]. However, the fluid management was optimal 

concerning the choice of fluid in managing shock and the management of mild dehydration [33]. 

 

1.2.3.3  Triaging/ETAT 

a. Overview on Triaging/ETAT 

It is important to understand what is triage, its advantages, and ETAT as a type of triage, its 

implementation and the implications of the implementation on child survival. Child mortality is 

abnormally high in developing countries. The most common causes of these deaths are pneumonia, 

sepsis, malaria, heart failure secondary to anemia, acute respiratory tract infection, etc. It is now 

admitted that effort to reduce mortality in this age group must include their Prompt identification and 

management [14, 35-37]. Triage, as defined above focus on early identification and prioritization of 

sick children to influence mortality, [15] and to counteract the effect of high child mortality in 

developing countries resulting from poor emergency care, [10]. WHO developed the standardised 

Emergency Triage Assessment and Treatment (ETAT) guidelines in 2005 to help improve child 

survival [11]. In Malawi ETAT was introduced as part of Quality of Care Initiative through college 

of Medicine; university of Malawi. Hospital ETAT was officially adopted as a Ministry of health 

program in 2009. 

 



10 

 

b. Aim of Triage 

The purpose of triage is to give prompt care and adequate treatment to all patients arriving to the ED 

[45]. Ultimately, triage will further assist in reducing the morbidity and mortality in infants and young 

children brought to hospital [18]. 

 

c. Principles of Triage 

Triage responds to following principles: [38] 

a. Being carried out concurrently once many patients present simultaneously. 

b. Patients “receive appropriate attention, in a suitable location, with the requisite degree of 

urgency” and that emergency care is initiated in response to clinical need rather than order 

of arrival.   

c. Promote the safety of patients by ensuring that timing of care and resource allocation is 

requisite to the degree of illness or injury.  

d. An effective triage system classifies patients into groups according to acuity of Illness or 

injury. 

e. Triage ensure that the patients with life threatening illness or injury receive immediate 

intervention.  

f. Triage is the point at which emergency care begins, it’s an ongoing process involving 

continuous assessment and reassessment. 

 

1.2.3.4  ETAT Definition, Categories  

a. ETAT Definition and Use 

Integrated management of child illnesses (IMCI) is designed for staff in developing countries who 

provided care for sick children.  Adopted in South Africa since the 90s, it has basic triage component 
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in a system where children are still being seen in order of arrival (no system to identify the sickest). 

Apart from lethargic and non-conscious children, others are left on the queue irrespective of the 

severity of their clinical conditions.  

 

To respond to sub-standard status of emergency care for children in developing countries, World 

Health Organization developed another triage system which is the emergency triage assessment and 

treatment (ETAT). 

 

When Emergency Triage and Assessment Treatment (ETAT) is used, 10-20% of sick children in 

primary health care (PHC) will be referred to district.  

 

Aware of local poor quality of care offered to sick children, WHO launched the ETAT in Malawi.  

 

b. Categories/Components of ETAT 

ETAT guidelines consist of three different components: (1) an emergency triage (ET) system, (2) 

assessment and treatment of common pediatric emergencies, and (3) implementation of ETAT. ETAT 

system is further divided   into three triage categories: 

 

a. Emergency, 

b. Priority, and 

c. Queue [9]. 

 

ETAT starts with a quick identification of any emergency signs using a mnemonic term of 

‘3‘ABCCCD’ which stands for “airway-breathing-circulation-coma convulsions-dehydration”.  
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Emergency conditions requiring immediate treatment is based on the 4 systems or parameters: Airway 

and breathing (in case of visible respiratory distress, not breathing or obstructed breathing); 

circulation (Warmth of hand, if hand is not warm); Pulse (fast and weak pulse, capillary refill); 

disability (Unconscious or Convulsing); diarrhea (If diarrhea, check for sunken eyes) Lethargy, and 

Very slow skin pinch) [39]. 

 

c. Steps and Validity of ETAT 

Child with emergency sign is taken immediately to the resuscitation room for assessment and 

treatment. If no emergency sign found, the child will wait on the queue to be seen by the clinician 

and is labeled a ‘queue’ (non-urgent) patient. Validity of ETAT was field tested in some countries 

(Malawi, Angola, Brazil, Cambodia, Indonesia, Kenya and Niger) [28, 40-45] before being also rolled 

out in several other countries. 

 

1.2.3.5  Vital Signs in ETAT 

Vital signs’ recording is critical in assessing the condition of the children, the progress over time and 

even the response to medications. While recording is needed, its validity increased when recorded 

overtime, allowing a comparison for prompt decision making. In general, many pediatric units in 

Africa neglect the recording, even within 24 hours of admission of children in emergency units. 

However, some very simple intervention associated to distribution of recording equipment has shown 

promising results. 

 

A study conducted in Lilongwe to assess the state of emergency for very sick children in Lilongwe 

Central Hospital (Malawi) [28] found suboptimal recording of vital signs for example, within 24 

hours of admission, at least one vital sign was recorded among 343/614 sick children representing 



13 

 

55.9%, and the 271 files were without any vital sign at all representing 44.1%. A complete set of vital 

signs recorded per day was found in 154/614 cases, representing 25% of the total cases. Frequencies 

by type of vital sign recorded, the study showed that following: temperature 249 files (40.1 %); Heart 

rate on 262 files (42.7%), Respiratory rate on 98files (16%), Oxygen saturation on 304 files (49.5%), 

and blood pressure on 23 files (3.7%) [28]. 

 

Task shifting of an implementation of an inpatient triage program to a trained volunteer to record 

vital signs in more meaningful in improving vital ‘signs recording and use as compared to distribution 

of equipment for vital signs recording alone in pediatric. 

 

A second study, carried out in Malawi aimed to improve pediatric inpatient surveillance at a busy 

referral hospital used a different approach [35]. In three phases: (1) provision of vital sign equipment, 

(2) implementation of an inpatient triage programme (ITAT) comprising a simplified pediatric 

severity-of-illness score and (3) task shifting to a specific cares cadre ‘vital sign assistants’ (VSAs) 

for recording and monitoring. Combining the ITAT and improved vital sign assessments and nearly 

doubled clinician notifications of patients needing further assessment (due to high ITAT scores). 

Equipment alone supplied did make any difference.  

 

1.2.3.6  ETAT and Care Processes 

Despite challenges encountered by implementers of ETAT in developing countries, ETAT led to 

several positive points by being effective in reducing early under-five deaths, even though care is 

provided by lower cadres; [15,46,47] improving the quality of pediatric care in general; [13,48,49] 

improving children’s survival; [13,14,16,50] and finally reducing of patient’s waiting time to 

consultation rooms facilitating early diagnosis and initiation of treatment [51]. 
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1.2.3.6  ETAT Outcomes 

Different outcomes have been attached to ETAT intervention: alive, discharged, admission, death, 

abscondeed. However, the main focus will be on death in this dissertation as the ther outcomes were 

not very common in the literature. However, our results will report all outcomes documented for our 

participants. 

 

a. Declined Mortality 

The child mortality trend in post- ETAT implementation has shown a stead consistent or partially 

decline of deaths in several parts of the world.  Molyneux [15], studying the children’s death progress 

from 2003 to 2013 in Malawi after an intervention based on training in triage, improving patient flow 

and relations between pediatrics’ in and outpatient departments found a decreased mortality.  This 

study concurs with Tette in a cross-sectional review of consecutive deaths during 11 years (2003-

2013) at the Princess Marie Louise Children’s Hospital (PML) in Accra; Ghana who noted also a 

decrease in mortality [46].  

 

However, while Molyneux observed a decrease in two phases separated by a slight increase; the 

second study decreased in one phase. Nonetheless, the two share the potential causes of decrease 

which included improvement in malaria policy, improved malnutrition management and increased 

pediatrics inputs [15,46]. These studies carry weight with regard to our study because they were done 

in almost similar settings, on studies with long duration, and with big samples size. 

 

A second study conducted) among 37,012 admission of children between 0-17 years old admitted 

during a period of seven years from 1st January 2003 to 31st, December 2020to assess the decrease 

of child mortality based on three different interventions (change in malaria treatment policy, 
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improved treatment of malnutrition and increasing pediatricians’ presence) showed encouraging 

results: Out of 1,314 deaths over 37,012 admissions (death rate 3.4%), they noted following findings: 

 

a. Decreased in annual mortality: -7.38% in under-five, -1.47% in over five; with the overall 

standing at -7.38%. 

b. That decrease respected a certain pattern: slight increased from 2006 to 2008; followed 

by slow decrease until 2013 [39]. 

 

In 2012, the Russian Federation funded an initiative with support from the World Health Organization 

(WHO) and the governments of Angola, Ethiopia, Kyrgyzstan and Tajikistan to shortfalls and 

accelerates progress in reducing child mortality in hospitals. They introduced some changes up to ten 

hospitals per country: improve the quality of pediatric care; capacity building, adoption and 

introduction of new evidence-based norms and; update national and international guidelines; and 

introduce pediatric care standards and training of health professionals. The results showed 

encouraging results in participating countries: (1) improvement of quality was institutionalized; (2) 

national guidelines were produced, (3) train close to 1500 staff in each, purchased essential medicines 

and supplies, and (4) reduced child mortality and increased survival’s rates [52]. 

 

A before-after quality improvement was conducted in Guatemala to assess the quality of pediatric 

emergency department following one-year implementation of ETAT based on records’ reviews [13]. 

The study showed increased number of files documented for triage categories to 97.1%, and increased 

numbers of diagnosis for critically ill children (of shock improved from 1% to 25% of malnutrition 

from 0.5% to 6% and of seizures from o.5% to 9%).  Conversely, there wass decrease in admission 

rate, length of stay, and mortality rate. 
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Robertson and Molyneux conducted a study aimed to the delivery of emergency treatment to the 

sickest group of patients, characterization of their illness, and outcome among 236 children admitted. 

They were divided in three groups after their triaging: those in need of emergency treatment (P1 / 

priority 1), those who required urgent medical assessment (priority / P2), and those brought in front 

of queue waiting to be seen by the clinician (priority 3/ P3). By group, the different outcomes were 

as follow: in P1, (Dead = 17 (4 at triage) Alive = 23 Unknown = 7 Transfer = 4); in P2 (Dead = 12 

Absconded = 2 Alive = 109 Unknown = 29 Transfer = 2) and in P3 (Alive = 20 Dead = 2 Unknown 

= 9). Adverse outcomes were still high in the study [53]. Juliana Barros Becker et al. [54] looking at 

possible association between socio-demographic, clinical and triage categories with protocol 

outcomes developed at Hospital São Paulo using a retrospective cohort found aged patients, men and 

those treated in specialties were more likely to be hospitalized and to die. Patients in high priority 

groups have 5 times the risk of getting admitted as well as a mortality risk of 10.6. 

 

b. ETAT and Mortality Rates and Their Risk Factors of Death in Africa 

Molyneux et al. found a mortality rate of 3.6% in Blantyre, Malawi, [15] with another study reporting 

a case-fatality rate of 11% (10-16%) [32]. 

 

The following risk factors were associated with death in under-five children short birth spacing; 

mothers who did not intend to use contraceptive; birth order of five and above; maternal ages of 11 

to 17 years at birth; [55] : no education of caretaker; [55,56];  residing in certain geographical regions 

of Ghana; number of total children ever born and number of births in last 5 years; [56] born multiple; 

[56,57] shortness of breath or/and late onset of signs or symptoms; [40] and  having fever and/or 

diarrhea[40,41]. 
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The following clinical parameters have been shown to influence death rates, these include level of 

consciousness, temperature gradient, weak peripheral pulse, inability to drink, central cyanosis, 

grunting, chest in drawing, number of co- morbidities ≥3, extreme temperatures, cough, vomiting 

everything, difficult feeding, convulsion, palm pallor and neck stiffness [41]. No variation of 

mortality was observed between households [56]. The following factors were associated with the 

reduction of under-five mortality: increase in the annual percentage of female labor force 

participation, [57] and female sex [41,56]. 

 

The time between different steps in the management [arrival, first consultation, reviewed in the ward 

by a clinician (clinical officer or medical officer), and time of receiving the first management] vary 

as well from place to place despite its effect on the prognosis and prevention of deaths [19]. 

 

c. Causes of Child Mortality 

Child mortality in sub-Saharan Africa (including Malawi) was found to be high. A study conducted 

in Malawi suggested few causes which could explain the situation, among them late assessment of 

children; lack of prioritization for treatment and management of those attending a health facility; busy 

outpatient’s services mixing sick and non-sick children coming for routine services for under-five 

children such as immunization, under-five clinics; and inadequate service leading to inappropriate 

admission. [15] There exist also social causes of child mortality which are a delay in recognition of 

problem, delay in decision making at family level, delay in seeking of health care and delay in 

arranging transport [36]. 

 

Several causes and/or associated factors have been mentioned in several studies. We can mention 

only the following: 
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Pneumonia [40,53,58]; congestive heart failure; [40,59] meningitis; [59] HIV-related illnesses; [28] 

malnutrition; [28,53,58] sepsis; [20,28,40,59] social causes delay in recognition of problem, delay in 

decision making to seek care at family level, delay in seeking of health provider and delay in arranging 

transport), diarrhea and pyrexia; [60] respiratory infections; [44,59,60] acute gastroenteritis; [44,59] 

malaria; [28,44,53,58] and malnutrition [17]. One study aimed to determine patterns of childhood 

mortality and its trends over a 4 years’ period in a private pediatric hospital in Kisangani/Congo 

among children from neonatal to 16 years found different causes depending on the group of age of 

patients [43]. For neonatal period, the causes of death were sepsis, prematurity, neonatal asphyxia, 

severe, congenital abnormalities. Those two months and older died from severe pneumonia, 

meningitis, severe anaemia and severe malaria. However, across ages the main cause of death was 

severe pneumonia. All these causes are leading to deaths through diseases known to be preventable 

and reversible [31]. 

 

d. Timing of Death 

Assessing children for priority and emergency signs is also key in ascertaining emergency in under-

five children and can also be used in predicting the likelihood of death of sick children. However, in 

real situation in developing countries children are seen in order of arrival instead, without assessing 

children on arrival for priority signs and emergency [18,42]. 

 

Knowledge of death in the first 24 hours or 48 hours in under-five population is an important element 

in assessing the death toll and /or on a population based on an intervention, a disease or health 

situation of children at a given specific time. However, it is not always straightforward to assess in 

sub-Saharan countries due essentially to low quality data recorded [33]. Researchers can ascertain the 

impact of the duration taken to access care on the prognosis or outcomes of sick children through the 
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feeling and perceptions of parents and guardians about long queues they go through before their 

children being assisted [41]. 

 

The timing elapsed before death can be an indirect indicator of the quality of care received, the 

health seeking behavior of users of the facility, the reporting system or the way data has been 

collected, analyzed and kept. Several studies have reported their case fatality rates after 24 hours or 

48 hours. Ideally, the rate at 72 hours could well portray the earlier survival rates after admission. 

However, in many case this data is not found in several reporting in sub-Saharan Africa. 

 

e. Mortality Within 24/48 Hours of Admission 

In general, several studies evaluated the rate of deaths occurring in the first 24-hour and/or 48 hours 

of admission as a quality of care indicator that very sick children received when they were 

accessing emergency care [28,41,43]. Mortality for the first 24 hours were found at 39.8%, 58%, 

and 44% in Kenya, [41] Congo [43] and Malawi; [28]; respectively. Furthermore, Ethiopia recorded 

32% deaths happened in the first 24 hours (with 6.5% of neonates) in Ethiopia [40], and South 

Africa 29(22%) deaths of the 135 deaths among children with HIV, chronic diseases and 

undernourished passed away within 24 hours of arrival in Cape Town (South Africa) at the MEU 

(medical emergency unit) [59]. 

 

While, the figures at 48 hours were 53.1% and 59% in Kenya and Malawi, [28, 41]; respectively. The 

mortality rate after 72 hours was reported only in Kenya and was at 60% [41]. However, the 3 studies 

have been conducted in different context with regard to health system organization. Also, comparison 

may seem difficult between the three studies due to differences between the three settings:  Kenyan’s 
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study was carried out in a network of 12 district’s hospitals, the Congolese’s in a pediatrics’ private 

center of excellence, and the Malawian’s in a referral teaching hospital.  

 

The early mortality rate at first 24 hours is also high; however, its estimation meets several challenges 

in Africa due among others, to low quality data due to poor recording system [32]. 

 

f. Mortality Rates in Emergency Departments 

ETAT implementation impacts significantly on the typing of emergencies and the diagnosis ability 

of providers in critical patients. Conversely, it reduces the mortality, the number of admissions, as 

well as the time for recovery. A retrospective files’ review of files among 1-59 months children at the 

Children’s Emergency Room of the Federal Medical Centre (FMC) Umuahia /Nigeria to evaluate 

morbidity pattern and outcome gave a mortality rate of 4% among 5,884 under-fives participants [44]. 

Finally, more recent under-five mortality figure in Malawi among 37,012 sick children showed a rate 

of 3.6% in the same largest referral hospital in Blantyre [15] and between 2.2 to 4.4% (depending on 

the months) in the second largest in Lilongwe/Malawi. [28] In Ghana on the other side, from 

Demographic and Health Survey data, a study conducted on 5884 children showed a mortality rate 

of 4.9% [61]. 

 

1.2.3.7  Equipment and Suppliers in Emergency/ETAT 

Pediatrics’ health facilities in sub-Sahara countries are characterized by unavailability of essential 

suppliers and equipment for good management of children in emergency care units. They range from 

vital sign’s equipment to most sophisticated, such as cardiac monitors.   To assess the availability and 

functionality of resources and manpower for diagnosis and treatment of Sepsis in Nigeria, Odiraa C. 

Nwankwor et al. [20] conducted a an online survey in teaching hospitals in Nigeria using a modified 
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survey tool designed by the World Federation of Pediatric Intensive and Critical Care Societies  found 

that apart from pulse oximeter which was found in all facilities; 93% (25/27) didn’t have blood 

pressure machines available, only 83% (24/29) could do blood chemistry, and 72% (21/29) had 

resources to do urinalysis; 13% (2/15) of institutions used serum markers such as lactate [20].This 

lack of key equipment compounded by failure to diagnosed diseases like sepsis, with lack of definitive 

protocol for management of diseases like sepsis decreased the quality of care provided to children in 

emergency in most of these referral hospitals. Furthermore, the diagnostic services in those hospitals 

were only half has available for24 hours for basic laboratory tests such as full blood count, basic 

metabolic profile, blood, and urine cultures. In emergency room following equipment/suppliers were 

not readily available: Endotracheal tubes of different sizes could be found only in 77%, source of 

oxygen in 96%, portable chest x-rays machine in 19%, pulse oximeter in 92%, iv pump in 27%, 

central line kit in 8%, arterial line kit in 12% [20]. 

 

A cross-sectional study of eight hospitals across Rwanda aimed at assessing thee valuate the ETAT+ 

(Emergency, Triage, Assessment and Treatment plus Admission care) showed a scarcity or stock out 

of intra-osseous (IO) needle, metered dose inhaler (MDI) with spacer, bag valve mask (BVM) for 

preterm infants and pediatric IV giving set [62]. Surveys in Mongolia and Kenya found similar results 

found as well shortage of drugs, equipment, and disposable materials. [63,64] A facility-based cross-

sectional study conducted in Ethiopia among 178 health workers [19] aimed to assess the quality of 

emergency triage in three hospitals in of Wolaita zone 2017 showed few shortages such as: no 

glucometer, were lacking oxygen cylinder, have no essential laboratory support in their unit, no 

separate child triage area, a high shortage of oxygen cylinder or concentrator in two, no intra-osseous 

needle in all. 
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1.2.3.8  Initiation of Treatment  

Initiation of treatment is critical to the success of management in critically ill children in emergency 

care [28]. Their survival depends on a prompt initiation of treatment and other lifesaving maneuvers 

[15,65]. However, this rapid initiation of appropriate emergency treatments for children presenting to 

hospitals in sub-Saharan Africa is hindered by inability to categorize patients in emergent, urgent and 

none of them case; lack of training, lack of will, and identify clinical signs as signs of triage [19,62]. 

Fast initiation of antibiotics is today accepted a key component for a successful treatment of sepsis 

[66] and a delay has been found to be associated with increased mortality and organs’ dysfunction.  

[67] However, these studies are monocentric, focused on few participants, and retrospectives or cross-

sectional [66]. Studying first hour of a child in an emergency room, Odiraa at al. [20] noted that the 

first administration of antibiotics and fluids within the first hour, after being triaged and examined 

within 12.5 to 20 minutes of arrival [20]. However, in Africa administration of the fluid in terms of 

the amount, the speed is still subject of controversies and have to be administered with caution [68]. 

 

1.2.3.9 Challenges of ETAT Implementation  

However, the implementation of ETAT in low- and middle-income countries faces many challenges. 

The challenges concern delays in management of sick children, bad task-shifting of triage to unskilled 

cadres with erratic supervision by seniors, variation in triaging across areas (triage less practiced in 

rural areas than urban’s) [40,57] and limited access to emergency care[9, 20,41,42,69].We have also 

delays in the institution of lifesaving treatments, irrespective of location, either rural or urban; and 

many of the first  level hospitals in Africa do not practice systematic triage or triage at all [18, 53]. 

 

Furthermore, access to pediatric emergency care in Africa (Mangochi/Malawi included) is poor 

[9,20,69]. Several reasons have been suggested, and among them: a misdistribution of emergency 
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services in rural areas, with only 11% of the emergency care facilities in Africa being in rural areas, 

[9] and poor equipment of emergency units as the national facility census on accessibility of basic 

pediatric emergency care in Malawi found that only four hospitals out of one hundred and sixteen 

were emergency equipped [69]. The practice of triage and emergency care is suboptimal [10,48]. 

Another retrospective study describing the extent to which ETAT guidelines had been implemented 

three years post ETAT program in three district hospitals in southern Malawi, found inconsistencies 

in the use of critical care pathways, non-availability of drugs in emergency trays and lack of basic 

medical equipment [16]. Knowledge gap and non-adherence to treatment guidelines (and protocols) 

among staff were also identified as barriers [19]. 

 

Malawi achieved millennium development goal number 4 of reducing under-five mortality rate by 

two-thirds in 2012. The current under five mortality rate is at 41.6 per 1000 live births [66]. Several 

interventions helped in achieving this success like childhood vaccinations, use of insecticide treated 

nets, active case management for malaria and pneumonia, hand hygiene and use of sanitary latrines, 

use of oral rehydration salt, IMCI and ETAT. 

 

1.2.4 Problem Statement and Justification of the Study 

Despite Mangochi district hospital being one of the facilities implementing pediatric hospital ETAT 

since 2009, more under-five children continued to die within 24 hours of admission. According to 

2017 situation analysis for Mangochi district council, the under-five death rate was 36% (unpublished 

data). An Unpublished audit done at the hospital as part of quality improvement project for January 

– March 2017, found the death rate of 25% unpublished data). Evidence is currently accumulated 

regarding how best under-five mortality can be either curbed or at least be stabilized. 
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The pediatric admission area faced challenges of staff shortage; the clinic was managed by three 

medical assistants who worked in shifts, and a clinical officer who was also responsible for reviewing 

first trimester pregnant women, such that children who required stabilization were inadequately 

attended to and did not receive their initial treatment at the admission area.  

 

It is currently well-known that mortality can be reduced through one of following measures: either 

(1) identification of sick children followed by their prioritization can reduce mortality, [15] or (2) 

identification of sick children and prompt management of key diseases (such as pneumonia, sepsis, 

malaria, heart failure secondary to anemia, acute respiratory tract infection), [14,35-37] or (3) urgent 

resuscitation and treatment of disease conditions [15,31].  

 

Also, despite the progress made recently by Malawi in reducing child mortality, some scholars are 

still expressing doubt regarding the sustainability of that success story as well as how adherent’s 

health workers are still to the guidelines in place [71]. Finally, it is known that high quality of care 

requires an objective assessment of systems, availability of reliable data on in-patient care, level of 

deaths (and their causes), etc.  

 

Change in quality of care requires some preliminary steps which go through an objective assessment 

of systems and their components, availability of reliable information on in-patient care, deaths, and 

causes of death; otherwise improvement initiatives are compromised [72,73]. Moreover, deaths audit 

in Low Middle Income Countries sustains quality improvement endeavor [74-76]. Evidence has 

shown that audit is an appropriate way to evaluate hospital care in settings characterized by poor 

record-keeping, high volume, and inadequate staffing, like Mangochi [77-79]. 
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So far, no study was done at the hospital to determine the emergency care that under-five children 

undergo. Such a study could help define appropriate interventions to curb the situation. It could also 

help in resource allocation at the hospital and assist define areas of interest during continued 

professional development for staff working in children’s department irrespective of their cadre. 
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CHAPTER 2: AIM AND OBJECTIVES 

2.1 The Broad Objectives 

To determine the current practice for emergency care provision to under-five children based on 

characteristics of users, care provided and treatment outcomes. 

 

2.2 Specific Objectives 

a. To compare the proportions of children which were taken vital signs (pulse rate, 

respiratory rate, temperature, oxygen saturation, blood pressure and level of 

consciousness) at the admission, before and after the intervention. 

b. To describe categorization of child illness in terms of triage, disease severity and 

surveillance diagnosis before and after the intervention 

c. To compare the proportion of children who received their initial prescribed 

medications before and after the intervention 

d. To determine the supportive care (laboratory results availability and equipment 

functionality) for the two data sets, before and after the intervention. 

e. To compare the proportion of the different treatment outcomes (death, alive, 

absconders, referrals) before and after the intervention. 
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CHAPTER 3: METHODOLOGY 

 

3.1 Introduction 

This chapter contains the type of research study; a description of the study setting; study population 

with description of the sample, including the inclusion and exclusion criteria, the sample size, and the 

sampling techniques used; the study period; the data collection techniques; data management and 

analysis; and ethical considerations in the study. 

 

3.2 Type of Study 

This was an uncontrolled before and after study design. A review of data on consecutive patients, 

who were admitted during the period of data collection at the pediatric ward for Mangochi district 

hospital was done.  

 

3.3 Study Setting 

Mangochi District Hospital (MDH) is a 250 beds general hospital in Mangochi district, South-Eastern 

Malawi. It is a referral hospital for 42 primary health facilities. The pediatrics’ department of MDH 

has an in-patient and an out-patient department (OPD).  The in-patient department’s bed capacity was 

56 with an occupation rate between 200-300% during the pick of malaria season. It serves about 5,400 

children per year (approximately 15 sick children per day). 

 

The pediatric Out-Patient Department (OPD) was the main entry point for admissions during the 

working hours. At night hours, children were admitted via the casualty area, and some children got 

admitted via adult OPD during lunch hours (12 pm-2pm). The OPD area had a stabilization room, 
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but it was not functional. It had an emergency tray with few drugs, and most of the needed equipment 

to support resuscitation of a child were unavailable. No full-time nurse was allocated. 

 

The triage process comprised of informal identification of sick children with no systematic sorting. 

Guardians could bring a child who had danger signs straight to the consultation room. The sorting 

was done in reference to Malawi ETAT guidelines [80]. Treatment of sick child was initiated at the 

pediatric ward (100 metres away from the OPD).  

 

The day shift was staffed with 1 clinical officer (holder of diploma in clinical medicine), 2 medical 

assistants (holders of certificate in clinical medicine), 3 nurses, 1 patient attendant, 1 statistical data 

clerk and 4 hospital servants. All the staff had no formal ETAT training during the time of the research 

study. The 3 nurses had other duties; responsible for 1st trimester antenatal (ANC) reviews, family 

planning and Visual Inspection using Acetic acid(VIA) screenings for cervical cancer. Other services 

conducted at the pediatric OPD include: childhood vaccinations and under-five children growth 

monitoring. 

 

3.4 Study Population 

Our population comprised all files of under-five sick children, aged 1-59 months admitted through 

under-five outpatient clinic of Mangochi district hospital.  

 

3.5 Inclusion and Exclusion Criteria 

The study data included under-five sick children aged 1-59 complete months, admitted through under-

five outpatient clinic who presented with at least one for the following conditions: malaria, 

pneumonia, asthma, and meningitis, and sepsis, diarrhea with dehydration, trauma, malnutrition and 
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burns. Children whose parents refused to consent and those with chronic conditions were excluded 

from the study. Patients with several missing data were also excluded. 

 

3.6 Study Period 

Two reviews were done: the first study was done from May to July 2017, and second study from May 

to July 2019. This period corresponded to winter season in Malawi. This was a season when acute 

respiratory tract infections were at peak. 

 

3.7 Sample Size 

 Assuming a margin of error at 0.05, at 95% confidence interval and an estimated under-five death 

rate prevalence of 25% for the admitted patients in the pediatric ward and non- response rate of 0%, 

Using Cochrane formula, [82] our sample size was 300. 

 

3.8 Study Population and Sampling 

The study population was composed of files of sick under-five children admitted in the pediatric ward 

with conditions stated in the inclusion criteria. The children were recruited into the study after an 

ascent from the parents/guardians. Consecutive file, meeting the inclusion criteria was selected until 

sample size of 300 was attained. 

 

3.9 Data Collection 

3.9.1 General Process 

Data was extracted retrospectively using a local tool developed from the WHO emergency triage 

assessment and treatment guidelines (See appendix 3). The tool was programmed in Microsoft excel 

which was used as the interface for data entry and later analyzed using SPSS version 12.0. Patient 
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files were obtained from the ward soon after an admission was done. Before the case notes were 

reviewed by the research assistants, a data clerk anonymized the patient files by putting white stickers 

over the patient’s names.  

 

3.9.2 Phases of Data Collection 

Data was collected in 3 phases:  

 

3.9.2.1  Pre-intervention Phase of the Study  

The purpose of the pre-intervention was to collect data for the first phase of the study, before any 

intervention on the ground. It was a situation analysis aiming to screen the situation in the ward 

regarding the seriously ill children. The aim was to identify possible gaps which could guide the 

design of an intervention stage. 

 

Two data sets (pre- and post-intervention) was collected by two trained professional nurses; the first 

data collection was done between 5th May - 13th July 2017 and the second data collection was done 

from 5 July -14 august 2019; exactly two years after the implementation of a quality improvement 

approach intervention described below. Verification was done on the same day by the principle 

investigator. Collection of data used a checklist (capturing data from arrival up to the final treatment 

outcomes) developed and adapted from   WHO ETAT guidelines [11]. Data was extracted from 

patient files and discharge registers.  

 

Data collected include: social-demographics (age, sex, ethnicity, caretaker educational level and 

residence); initial drug administration; vital signs recording at admission (temperature, respiratory 

rate, pulse rate, blood pressure, oxygen saturation and level of consciousness); triage category (the 
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categories described as “Emergency”: child with convulsion, coma, obstructed airway, severe 

respiratory distress, central cyanosis, signs of shock and signs suggestive of severe dehydration in a 

child with diarrhea. Categories were called “Priority” if the child had visible severe wasting, edema 

of both feet, severe palmer pallor, any sick young child < 2 months, lethargy, drowsiness, 

unconsciousness, continually irritable and restless, major burns, any respiratory distress and child 

with urgent referral note from another facility). 

 

The diagnosis was made after the child was assessed based on the diagnosis found in the file. The 

diagnoses included malaria, pneumonia, asthma, meningitis, and sepsis, diarrhea with dehydration, 

trauma, malnutrition and burns. Other variables included were: basic laboratory tests done (random 

blood glucose, malaria microscopy, malaria rapid diagnostic tests, full blood count and cerebrospinal 

fluid); and functionality of equipment (glucometer, pulse oximeter, bag and mask, nebulizer, 

thermometer and sphygmomanometer). 

 

Outcome variables included were: alive, died, absconded, and referred. The variables described 

“Alive”: as a patient who leaves the ward after successful treatment and go home; “Absconded”: as 

a patient who leaves the in-patient ward against medical advice; “Died”: as a patient who died in the 

ward after admission; “Referred”: as a patient sent to the tertiary level for specialist care. 

 

3.9.2.2  Intervention Phase of the Study 

After the baseline data collection was done from 5thMay -13th July 2017   for children aged 1–59 

completed months, a post-feedback intervention was done. The intervention was implemented by the 

principal investigator as part of the research work, in liaison with the hospital’s quality improvement 

team (QIT) after a 2000 $ grant was awarded by International Community Access to Child Health 
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(ICATCH) America. The intervention consisted of   two areas of improvements.: knowledge and 

equipment. 

 

a. Training: Twenty Staff members were trained in ETAT from 12-14 august 2017, which took 

place at Mangochi hospital conference room. These were the health workers from the pediatric 

department (admission area and pediatric main ward) who had no prior training in ETAT. The 

staff consisted of 8 nurses, 4 clinical officers, 4 medical assistants, 2 patient attendants and 2 

statistical clerks. It was a 3 full-day training facilitated by 3 national ETAT coordinators and 

supervision was conducted by 2 District Health Management Team (DHMT) members from 

Mangochi. Also in attendance was the district ETAT coordinator. The trained staff members 

started implementing their new knowledge 2 days later. The patient attendants were trained 

mainly to do temperature and respiratory rate checks in addition to sorting out of the patients 

into emergency, priority and non-urgent categories based on the danger signs and priority 

signs. The whole ETAT course was covered including Triaging, Assessment of danger signs, 

ABCD approach, and case management. 

b. Equipment supply: The resuscitation room was furnished with basic equipment and an electric 

socket. The equipment included oxygen concentrator, face masks and nasal prongs; pulse 

oximeters, drip stands, and thermometers.  

 

3.9.2.3  Post-Intervention Phase 

Data was collected by two trained professional nurses between from 5 July -14 august 2019; exactly 

two years after the implementation of a quality improvement approach intervention described below. 

The procedures, and data collected were similar to what was done in the pre-intervention stage. 

However, given the nature of the study and of the participants (critically ill children), we could not 
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reproduce the sample of the first stage in the post-intervention stage. Therefore, we chose a sample 

with almost similar characteristics (demographics, triaging, category, diseases,), same size but, from 

a different group of patients.  

 

3.10 Data Processing and Analysis 

Data collected from patient files and discharge registers were entered into excel spreadsheet by the 

investigator. Data was later encoded by a statistician and analyzed using Stata and SPSS statistical 

packages. Descriptive and inferential statistics were used to describe and compare numerical 

variables. Descriptive statistics included mode, median, tables, graphs and charts. Chi-square or 

Fisher’s exact test was used to analyze categorical data sets and student t-test was used to analyze 

continuous data sets. Difference between the two periods used the difference of proportions (or 

means), with their ninety-five confidence intervals. The degree of significance between variables was 

set at 0.05. 

 

3.11 Ethical Considerations 

The study was conducted in line with the Helsinki declaration. Each caretaker whose child met the 

inclusion criteria gave an ascent for participation. The consent form was filled; which notified the 

participants (parents/guardians) the purpose and duration of the research study; the procedures and 

methods of data collection; and how data would be used. Participants were informed that they were 

free to withdraw from the study at any time if they wished to do so as participation into the study was 

voluntary. The participants were given a chance to ask questions. Confidentiality of the participants 

was maintained throughout the study period. Unique numbers were assigned to identify study 

participants, however, names were recorded in a separate study book. The data collected was kept in 

a safe area, and at the end of each day, it was stored in a secured lockable drawer accessible only to 
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the investigator and the research assistants.  Mangochi district health research committee provided a 

written permission to conduct the study. Finally, the College of Medicine Research Ethical 

Committee (COMREC) granted an ethical clearance (reference number COMREC: P.04/17/2140). 
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CHAPTER 4: RESULTS 

 

4.1 Introduction 

This section will present findings of the study. The results are discussed in three sections which 

include characteristics of the participants, care provided and the treatment outcomes.  

 

4.2 Sociodemographic Characteristics of Participants 

A total number of 1108, and 1110 children aged 1 to 59 competed months were seen at the general 

pediatric ward within 63 and 40 working days respectively, for the two data collection periods. The 

mean ages were 25.5 ±14.7 months and 24.40±17.9. Children aged >12 months were 75% and 64% 

in pre- and post-interventions respectively. More than half of the participants in both pre- and post-

intervention groups were males (51%and 57.3% respectively). More than ninety percent of the care 

takers in both groups (90.7% and 94% respectively) didn’t go to school or reached primary school 

level, and the majority of the study participants (88.7% and 79% respectively) came from areas 

surrounding the hospital. Yao ethnicity was the predominant tribe. Only the education levels of 

participants showed a significant difference between the two periods (p=0000).   
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Table 1. Socio-Demographic Characteristic of Participants 

Variable Characteristic Before   After   p 

Total participants N 300 300  

Age in months (mean ±SD)    25.5±14.7 24.40±17.9 0.411 

Sex (%) Females  146 (49.0) 128(42.7) 0.142 

Males  152 (51.0) 172(57.3) 

Residence (%) 3. Chimwala 45 (15.0) 68(22.7) 0.065 

2. Chowe 105 (35.0) 63(21.0) 

4. Jalasi 8 ( 2.7) 43(14.3) 

10. Kadewere 1 ( 0.3) 0 

9. Kalembo 3 ( 1.0) 0 

8. Katuli 4 ( 1.3) 4(1.3) 

5. Makanjira 8 ( 2.7) 2(0.7) 

1.Mponda 116 (38.7) 106(35.3) 

7. Namabvi 4 ( 1.3) 3(1.0) 

6. Namkumba 5 ( 1.7) 8(2.6) 

11. Pilazakwanga 1 ( 0.3) 0 

12. Namalaka  0 1(0.3) 

13. Mtamila  0 1(0.3) 

Ethnicity (%) 1.Yao 236 (78.7) 280(93.3) 0.995 

2. Chewa  44(14.7)  13(4.3) 

3. Lomwe  11(3.7) 3(1.0) 

4. Tumbuka  2(0.7) 2(0.7) 
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5. Sena  1(0.3) 1(0.7) 

6. Burundian 0 1(0.7) 

2. Ngoni  3(1.0)  0  

Tonga 2(0.7) 0 

Guardian education level 

  

  

  

2. Never 63 (21.0) 1(0.3) 0.000 

1. Primary 209 (69.7) 282(94) 

3. Secondary 23 ( 7.7) 5(5.0) 

4. Tertiary 5 ( 1.7) 2(0.7) 

Notes: SD, standard deviation; n, frequency; p, probability at the level of 0.05; guardian, parent or relative 

taking care of the child during the illness. 

 

4.3 Characteristics of the Care Provided 

4.3.1 Vital Signs Recorded at Admission 

Most vital signs’ recording had increased post-intervention, except respiratory rate (p= 0.484), and 

random blood glucose (p=0.121) which didn’t show any significant differences between the pre- and 

post-intervention periods. Recording of respiratory rate had been the lowest in both pre (22.4%) and 

post-feedback (20%). 
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Table 2. Proportions of Participants with Recorded Vital Signs 

Variable Characteristic Before  After  p 

Total participants N 300 300 

Temperature recording (%) No    107 (35.7)  47(15.7) 0.000 

Yes    193 (64.3)  252(84.0) 

Respiratory rate recording (%) NO    232 (77.6)  239(79.7) 0.484 

YES     67 (22.4)    60(20.0) 

Pulse rate recording (%) NO    231 (77.5)  126(42.0) 0.000 

YES     67 (22.5)  173(57.3) 

Oxygen saturation Recording (%) NO    265 (88.9)  112(37.3) 0.000 

YES     33 (11.1)  187(62.3) 

Level of consciousness recording (%) NO    120 (40.0)  193(64.3) 0.000 

YES    180 (60.0)  107(35.7) 

Random blood sugar NO 196(65.3) 177(59.0) 0.121 

YES 104(34.7) 122(40.7) 

Notes: %, percentage; p, probability 

 

4.3.2 Child Triaging, Diagnosis and Disease Severity 

4.3.2.1  Participants’ Triage 

Triaged participants had an indication of triage (patient file had either a documented triage category 

or a triage stamp with a circled category). The majority of participants in both the pre- and post- 

feedback intervention were not triaged (64% vs. 75% respectively); and all the three triage parameters 

decreased. 
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4.3.2.1  Triage Categories Among Participants 

 

Figure 1. Pie-Chart for Distribution of Triage Categories Among Participants (Pre-Intervention) 
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Figure 2. Pie-Chart of Distribution of Triage Categories Among Participants (Post-intervention) 

 

4.3.3 Disease Severity and Surveillance Diagnoses 

The common causes of admissions in the pre-intervention results were severe malaria (44%), severe 

malaria with anemia (12%) and severe pneumonia (19.7%). However, the data between the pre-

intervention and post-intervention periods among our participants showed decreased percentages of 

anemia with severe malaria (12% vs. 0%, p< 0.0001), and of severe malaria combined to severe 

pneumonia (6.4% vs. 0%, p< 0.0001). We further noted significant increase of severe pneumonia 

(19.7% vs. 29.3%, p< 0.0001), of sepsis (1.7% vs. 9.0%, p< 0.0001), of severe head injuries (0.3% 

vs. 1%; p= 0.0050), and of unknown conditions (0.3% vs. 1%; p= 0.0050).   
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Table 3. Disease Severity and Diagnosis 

Conditions   Pre-intervention Post-intervention 

 

 p-values  

Diarrhea with no dehydration 0(0.0) 1(0.3) 0.343 

Diarrhea with some dehydration 5 ( 1.5) 2(0.7) 0.348 

Diarrhea with  severe dehydration 8 ( 2.7) 5(1.7) 0.404 

5. Malaria, uncomplicated 16 ( 5.4) 26(8.7) 0.115 

1. Severe Malaria 132 (44.0) 133(44.3) 0.941 

3. Severe Malaria, Anemia 36( 12.0) 0(0.0) < 0.0001 

17. Severe Malaria,  Sepsis 1 ( 0.3) 0(0.0) 0.343 

4. Severe Malaria, Severe Pneumonia 19 ( 6.4) 0 < 0.0001 

Malaria uncomplicated, severe 

Pneumonia 

1 ( 0.3) 0 0.343 

2. Severe Pneumonia 59( 19.7) 82(27.3) < 0.0001* 

Pneumonia  0 3(1) 0.083 

10. Pneumonia, anemia 2 (0.6) 0 0.179 

9. Sepsis 5(1.7) 27(9) < 0.0001* 

Severe sepsis 0 1(0.3) 0.343 

11. Meningitis 2 ( 0.6) 6(2) 0.130 

12. Burns 10% 2 ( 0.7) 2(0.7) 1 

Severe burn 0 1(0.3) 0.343 

13. Severe acute Malnutrition 2 ( 0.6) 0 0.179 

14. Severe head injury 1 ( 0.3) 3(1.0) 0.286 
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15. Mild  head  injury 1 ( 0.3) 1(0.3) 1 

Moderate malnutrition 0(0.0) 1(0.3) 0.343 

13. Severe acute Malnutrition 1 ( 0.3) 0(0.0) 0.343 

14. Severe head injury 8 ( 2.6) 0(0.0) 0.0050* 

Moderate head injury 0(0.0) 1(0.3) 0.343 

Head injury 0(0.0) 1(0.3) 0.343 

16. Life threatening Asthma 8 ( 2.6) 4(1.3) 0.250 

7. Unknown† 8 ( 2.6) 0(0.0) 0.0050 

Total  300 (100) 300(100)  

 

4.3.4 Administration of Initial Prescribed Medications 

Ninety-eight percent of the participants in pre-k intervention (293/300) received initial prescribed 

medications., Seven children (2.3%) did not receive their drugs either due to non-availability 

(1/7=0.5 %) child) or alternative drugs not administered, even if they were in stock (6/7 children; 

3%), not statistically different with the post-intervention where all children received the initial 

prescribed medications (97.7 vs 100%, p=0.157). 
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Table 4. Proportions of Children with Initial Drugs Prescribed Given 

Period  Answer  N Percent (%) P 

Pre-intervention  Yes  293 97.7 0.157 

No  7 2.3 

Total  300 100 

Post-intervention  Yes 300 100 

No 0 0 

Total  300 100.0 

 

4.2.5 Availability of functional Equipment and Laboratory Results 

4.2.5.1 Blood samples drawn for tests and Laboratory Test Results availability in file 

Malaria rapid diagnostic test was the most frequently ordered tests in both two data findings (100%, 

98.3% respectively). Malaria parasite smear (MPS) is the recommended diagnostic test for severe 

malaria in the malaria treatment guidelines. However, Malaria Parasite smear scored very low (11%, 

and 16.3%). Overall, less than 50% of the children had laboratory results available in their files for 

which reasons were not explored. Only results collected and documented in the files for cerebral fluid 

and random blood glucose approach or equal the proportions of specimen collected for investigations. 

The big gap is observed with Malaria Rapid Diagnostic Test (MRDT):out of 100% collected, only 

results of 36% documented in the file. The availability of laboratory results in patient files did not 

improve as well post- intervention.  
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Notes for the abbreviations: RBG, random blood glucose; MPS, malaria parasite smear; MRDT, malaria   rapid diagnostic 

test; FBC, Full blood count; CSF, cerebrospinal fluid; Hb/hemacue, hemoglobin check using hemacue equipment. 

Figure 3. Specimen Collected and Available Laboratory Results Post- Intervention 

 

4.3.5.2  Functionality and Availability of Diagnostic Equipment Per Each Visit 

Except for blood pressure machine, the functionality of other equipment (oxygen concentrator, bag 

and masks, pulse oximeter, and nebulizer) were high ranging from 81.3% to 100%. 
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Table 5. Functionality and Availability of Equipment 

Functional & 

available 

Machine  

Responses  Pre-intervention 

N (%) 

Post-intervention 

N (%) 

p-value 

Oxygen 

concentrator  

No  000(000) 000(000)  0.000 

 Yes  300(100) 300(100) 

Bag and masks No  1.00(0.3) 000(0.00)  0.317 

 Yes  299(99.7) 300(100) 

Glucometer  No  10.0(3.3) 000(000) 0.002 

Yes  290(96.7) 300(100) 

Pulse oximeter No  56.0(18.7) 000(000) <.0001 

Yes  244(81.3) 300(100) 

Blood pressure 

machine 

No  300(100) 299(99.7) 0.999 

Yes  0.00(000) 1.00(1.3) 

Nebulizer  No  4.00(1.3) 1.00(0.3) 0.373 

Yes  296(98.7) 299(99.7) 

 

4.3.6 Patient Outcomes 

4.3.6.1  Treatment Outcomes 

As regards treatment outcomes, majority of the participants (79.3%, 238/300) were discharged home 

and only 1% (3/300) were referred to tertiary public hospitals.  The diagnosis of referred cases was:  

burns (10% body surface and higher), severe pneumonia in HIV/AIDS and severe acute malnutrition. 

Of the 14.4% death rate, 9.7% (29/300) died within 24 hours of admission, and 11% (33/300) were 

not triaged. The causes of deaths were Malaria and related complications (46.5%), Pneumonia 

(20.9%), gastroenteritis with severe dehydration (9.2%), sepsis (11.9%), and severe head injury 

(2.3%). The outcomes in Table 6 show a significant decrease of some adverse outcomes:  deaths 

(from 14.3% to 2%; p< 0.0001), abscondment (from 5.3% to 0.3%; p=0.0002); with a significant 

positive increase in   discharged cases (79.3 to 96%; p< 0.0001) between 2017 and 2019. However, 

the referrals didn’t significantly change overtime. Most patients got discharged in both pre and post-
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intervention periods, but the number of discharged in post-intervention were significantly higher 

(79.3% vs. 96%, p < 0.0001). The deaths dropped as well significantly post-intervention. (14.3% vs. 

2.0%, p < 0.0001).  

 

Table 6. Treatment Outcomes in Pre and Post-Intervention 

Variables  Pre-intervention 

N (%) 

Post-intervention 

N (%) 

p-values 

 Discharged 238(79.3) 288(96.0) < 0.0001 

Absconded 16(5.3) 1(0.3) 0.0002 

Died 41(14.3) 6(2.0) < 0.0001 

Referred 3(1.0) 5(1.7) 0.4579 

Total 300 300  

 

4.2.7 Causes of Deaths and case fatality rates 

Mortality rate was high with malaria in both pre and post-intervention periods; while the case fatality 

rate for gastroenteritis was high in pre-intervention only, and sepsis was the top diagnosis in post-

intervention period. (See table 7) 
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Table 7. Causes of Death, Mortality and Fatality Rates 

Variables  Frequency   Mortality  rate Case fatality rates 

 Pre-

intervention 

Post-

intervention 

Pre-

intervention 

Post-

intervention 

Pre-

intervention 

Post-

intervention 

Severe malaria  20 3 6.67  1% 

 

46.5  2.3 

 

Severe 

pneumonia 

 9 2 3 0.67 15.3 2.4 

Sepsis   5 1 1.7 0.33 100 18.5 

Gastroenteritis + 

severe 

dehydration 

4 0 1.3 0 50 0 

Head injury 1 0 0.33 0 100 0 

Total deaths 43 6     

Total sample 300      

 

Total specified diseases during each period:  132 and 133 severe malarias; 59 and 82 severe 

pneumonias; 5 and 27 cases of sepsis; 8 and 5 cases of gastroenteritis with severe dehydration; and 0 

and 1 cases of head injuries; in 2017 and 2019, respectively. 
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CHAPTER 5:  DISCUSSION 

5.1 Introduction 

We are presenting first, the main findings of the study; secondly, the comparison of our findings with 

those of previous studies (evidence) locally or not; finally; we will discuss about the strength and the 

limitations of this study. 

 

5.2 Main Findings 

All outcomes have showed a positive progress from the pre-intervention to the post-intervention 

phases. This shows a positive trend and need to be reinforced and sustained overtime.   Consistent 

outcomes post implementation of triage in different settings showed decreased mortality and 

morbidity increased number of files with a triage category, decreased numbers of admissions, 

increased index of suspicion of some complex diagnosis such as shock or sepsis. 

 

5.3 Comparisons Between Our Results and Previous Studies 

5.3.1 Vital Signs 

While respiratory rates and blood glucose showed low percentages of availability in the files in table 

4, the two parameters also didn’t show changes between the two phases. This is a matter of great 

concern when we know the role played by the two vital signs in showing the internal changes going 

on in sick children. While use of pulse oximeter improved in post-intervention, the place of blood 

glucose in ensuring the metabolic situation and the need to reverse hypoglycemia could have any 

surrogate. This needs to be followed-up and remedial strong measures implemented. It must be part 

of staff negligence as the two techniques are simple and the glucometer was available throughout. In 

case the timer was not available, it is of great importance to make sure time to time availability of 

this cheap instrument to the pediatric unit. However, previous audits have found that all vital signs 
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don’t carry the same meaning when it comes to deal with emergencies [85]. The difference is clear 

between adults and children in the diagnosis of hypovolemic shock [86]. Even though blood pressure 

is valuable vital sign in detecting post-hemorrhagic shock in adults, it lacks sensitivity in children 

who have a massive physiologic reserve than adults and a high endogen production of catecholamine 

in bleeding which can easily mask a collapsed diastolic blood pressure while maintaining a higher (or 

normal) systolic reading. Therefore, triage will be based on other more sensitive signs/symptoms for 

hypovolemia such as cold extremities, a weak and rapid pulse, and slow capillary refill [44] in 

children, rather than on blood pressure. This explains the need to have all the instruments in place to 

record all vital signs which complement each other. However, comparison of pre-and post-

intervention based on feed-back followed by few equipment of the unit falls short in fully explaining 

the changes. An intervention study in future can shed more light on the effect of this intervention. At 

Mangochi hospital specifically, the shortage of staff is a very important factor which could contribute 

to the low recording rate of vital signs beyond the sole availability of equipment. During some of the 

shifts, it is not rare to find a single nurse running a department, which includes also a high dependency 

unit looking after critical cases. Although the number of nurses has improved the past ten years, the 

mind of some workers still lying beyond. For sake of having more off duty days, they get internal 

arrangements and split the team into two or three to have a single staff at time in a shift. 

 

5.3.2 Triage Categories 

Our post-intervention triage results showed a high proportion of non-triage category both in Figures 

1 and 2. This revealed that triage was still a problem at the facility. Compared to figures found in 

Guatemala [13] where emergency category represented 54.6% (versus 14% in our study), priority 

44.4% (versus 11% in our study), and non-urgent 1% (versus 75% in our study).  The Guatemala 
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results showed a more accuracy in triaging, with few patients remaining in non-urgent. Therefore, an 

effort to improve triage is still needed in Mangochi. 

 

5.3.3 Outcomes of Emergency Treatment 

The outcomes also progress well in the post-intervention stage compared to the first. However, 

referral is an outcome which needs more information for its objective and clear interpretation (see 

Table 7). In our case, a slight drop was observed. This can mean either improvement or deterioration 

of patient’s care depending on the situation. May be staff have been mentored before in taking care 

of complex cases by consultants from central levels which assist them to care directly at this level. 

Or, the understanding, diagnosis or “triage” of complicated cases or their index of suspicion still low 

for them to ascertain the cases and make appropriate decisions between those who can be managed 

locally from those in need of referral. For the remaining outcome, clearly improvements were noted. 

This may align with few findings regarding post-implementation outcomes of triage which showed 

some positive outcomes such as decreased mortality and/or morbidity, decrease admissions of normal 

cases, increase number of files with triage categories, improved ability of diagnosing complex cases 

such as shock; [13] improving triaging process; [87] improve patient flow; [88] improved knowledge 

and practical skills on ETAT by providers [62]. 

 

5.3.4 Causes of Death 

These causes of death may be understood in light of predominantly malaria presence due to 

plasmodium falciparum which carries a high burden of complications in Malawi. Furthermore, 

pneumonia also, second killer of under-five children after malaria, remains predominant in this age 

group due to weather conditions and presence of other determinants such as low birth weight and 

malnutrition. Their predominance may be also due to high index of suspicion of malaria in pediatrics 
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setting combined to the use among providers of well-codified and understood algorithms in the 

management of pneumonia. The two killers could also be explained in line with their high prevalence 

in contributing to being predominant causes of admissions (see table 2), which has also been observed 

in previous studies [43,44]. 

 

We have noted severe malaria with anemia or severe malaria as the main causes of deaths as 

previously noted in Table 8. The two conditions are among the main causes of death of under-five 

children in sub-Saharan Africa [35-37,89].However, the increase of severe pneumonia and sepsis is 

quite strange and may be explained by the seasons of data collection during post-intervention phase, 

the lack of clear and unanimous definitions of one or the two diseases among providers; with less 

knowledgeable clinicians in the first phase who were unable to diagnostic more cases (or over 

diagnosed).The mortality rate is exceedingly high in our study (14.3% versus 2.0% in pre and post- 

intervention, respectively) compared to African past figures before interventions. This confirms 

previous findings found elsewhere: Ghana (3.6%) [90], Kenya (7.9%) in 13 district hospitals [58]; 

4.9% in Ghana in a study from data collected from the Demographic Heath Surveys (DHS) [56] and 

in Congo (DRC) (2.4 %) [61]. Apparently, interval between the pre-intervention assessment and the 

post-intervention assessment is too short to attribute to this difference in mortality to only our 

intervention. Also, the study not being a pure intervention by design (quasi-experimental or a 

randomized controlled study), the cause-effect relation between our intervention and these effects 

have to be interpreted with caution due to potential bias we didn’t account for in the analysis. 

 

Beside our intervention, others sources may be the contribution of chance in the second phase, of 

poor documentation or missing of files between deaths (or any adverse effects) and the files’ review, 

or of delay in treatment initiation in post-intervention due to, among others lack of connection 
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between the new outpatients and the admission room following the fire which destroyed the children 

outpatient bloc leading to relocation of the children bloc to the “new hospital”. Clearly also, since 

some year’s triage was no longer really practiced in Mangochi. This corroborate previous evidence 

conducted in a central hospital in Malawi which established a relation between mortality and delayed 

children assessment, lack of triage to prioritize care, competing availability between in and out-

patients, and service failure in admissions lead to delays in admissions [15]. 

 

5.3.5 Mortality Rate 

Even compared to local studies, mortality in our study is still higher compared to local mortality rates 

in central hospitals: monthly mortality rate ranging from 2.2% and 4.4% at Kamuzu Central Hospital 

in Lilongwe in 2018 [63] and 3.6% at Queen’s Elizabeth Central Hospital in 2006 [15] versus 8.7% 

at QECH in 2017 [28]. We could expect to get a figure much lower as the central’s figures have been 

reported before ours and given the decreased trends of infant mortality which was reported following 

the millennium development goals 4 success stories in some African countries, Malawi included [71]. 

However, the progress of mortality drop was not linear in all places. Queen Elizabeth Central Hospital 

(Malawi) for example reported a non-linear trend characterized by the drops with ascendant waves in 

between [15]. Since our study is the first conducted in Mangochi, it is hazardous to speculate on the 

current figures and their projection to a possible trend. Nonetheless, assumptions made to explain the 

decrease of mortality in central hospitals and elsewhere [15,28,61] are equally valid in district 

hospitals in Malawi; suggesting finding out other pending contextual explanations for this high 

mortality rate in under-five children in Mangochi in future. Maybe in Mangochi compared to most 

areas in the countries, the low level of education in the general population, late seeking behavior, and 

the hot and wet weather is appropriate in accommodating mosquitoes which are key in transmitting 

malaria.  
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It has been said that improvement of malaria management, improved treatment of malnutrition, and 

increased pediatrics’ inputs were the main causes of this under-five mortality drop [15,28,61]. 

 

5.3.6 Timing for Deaths 

Knowledge of death in the first 24 hours or 48 hours in under-five population is considered as a 

surrogate of quality care which very sick children receive once they report to a health facility [41]. 

However, it is often challenging to assess quality of care in developing countries due essentially to 

low quality data recorded [28,32]. Mortality for the first 24 hours were found at 39.8%, 58%, and 

44% in Kenya, Congo and Malawi; respectively [4-7,41,43,80,81] while the figures at 48 hours were 

53.1% and 59% in above respective countries, the mortality rate after 72 hours at 60% however, was 

reported only in Kenya.  The differences may be explained by the fact that the three studies have been 

conducted in different contexts, they addressed very specific diseases each, were conducted at 

different times of the year, and on different participants. For example, the Kenyan study focused on 

severe acute malnutrition in-patients in 2018 in districts; the Malawian study was based on chart 

review of deaths in central hospital of under-five (excluding neonates who carry a high mortality rate 

in developing countries) during 13 successive years [41,82]. However, in the current study, we saw 

a drop which was typical between data before intervention (14.3%) and just thereafter (2%). 

 

5.3.7 Equipment and Laboratory 

Only the blood pressure machine availability was a critical issue in our case, statistically non different 

both before and after the intervention (0% versus 1.3%; respectively, p=0.999). This may not be due 

to change given the low number observed before and after the intervention. Also, since equipment 

has to be purchased, our intervention could only impact indirectly on availability of these items 

through the sensitization of managers as our project didn’t have any component of purchase or 
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donation of equipment, regent, or supplies. However, blood pressure machine availability was also 

found to be a problem in other settings,93 percent of tertiary facilities audited in Nigeria lacking 

noninvasive blood pressure machine [20]. This lack of basic equipment can portray the high shortage 

or unavailability of other basic equipment the hospital is going through. We cannot say that we are 

better off in terms of laboratory and equipment as our assessment was more like qualitative, not 

getting the stock level the day of the evaluation. Therefore, a risk of getting a stocks out even a day 

after assessment of what is recorded available in the study is not fully excluded. Also, the study relied 

on self-reporting which have a potential for bias. Also, the assessment didn’t ascertain the types of 

the same item in our facility. Availability of nasogastric tube doesn’t tell us if the newborn, infants, 

under-five or older child could have a size suiting his age. Our list also in the survey was not 

comprehensive to fit all required equipment needed at the district to manage critically ill children.  

 

Apart from MRDT, other tests are really not available with results rate ranging from one percent to 

thirty-six percent. However, the list itself was too short; making difficult for any comparison with 

similar sites in other countries/regions. In referral hospitals only 83% (24/29) could do blood 

chemistry, 72% (21/29) had resources to do urinalysis; and 13% (2/15) of institutions used serum 

markers such as lactate. Mobile chest-x-rays machine, smear for malaria parasites were also a 

problem in Nigeria. The situation is the same in Malawi where, conditions like sepsis have to be 

diagnosed clinically, instead like Nigeria [20]. Therefore, management response of sepsis has adopted 

a new clinical reasoning based on subjective findings in the same study in Nigeria to bypass laboratory 

shortfalls.  Sepsis management positive response was equal for example to improvement in mental 

status, urine output, reduction in heart rate, improvement in blood pressure and improvement in 

peripheral perfusion. Serum markers are used only in 13% [20]. 
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5.3.8 Initial Medications  

All patients received their initial prescribed medications in pre- and post-intervention (97.7% vs 

100%, p=0.157) which is a good thing as these initial treatment has a positive effect on the outcomes. 

This has to be supported and perpetuated through continuous suppliers of key medications in the unit, 

updating the stock cards and regular inventory of the stock levels. This concur with what has been 

found in administration of fluids and antibiotics to sepsis patients in three tertiary hospitals in Nigeria 

[20]. However, in others units, it was found some deficiencies in administration of initial prescribed 

drugs. Nonetheless, widespread shortage of medications, equipment due to inconsistent supply has 

been described in several sub-Saharan Africa’s emergency rooms, [68,91], even beyond [8,63]. Such 

situation put the critically ill child at risk of dying any time due to non-assistance. 

 

5.4 Limitations and Strengths of the Study 

This dissertation ‘findings have to be understood in light of several limitations: firstly, small sample 

size of sick children collected in a short period of time (the three- month period) due to time for 

completion of academic requirements cannot allow to reflect the large diversity of cases, outcomes, 

and changes observed in real life among our population. Secondly, convenient sampling based on 

consecutive patient can introduce a bias in the sample by selecting people sharing some characteristics 

from the start. This was not representative of the general population for under-five children in 

Mangochi. Thirdly, feed-back with action-points in which you don’t have either punitive or rewarding 

measures has some limitations in terms of fulfillment and/or implementation. However, the 

combination of feed-back to key staff, with a formal feed-back to members of the management has 

reduced the effect of this concern. 
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Despite these shortfalls, our study was conducted as a continuity of a small grant which was used to 

improve quality of under-five care in the same department; just after refresher training on ETAT. 

This may have affected the findings in one way or another.  Despite the short duration, this study is 

a first to be conducted in this hospital which was among the first few where the ETAT was firstly 

implemented in Malawi. The assessment of care being a first phase in the fight against child mortality, 

we hope that this is only a baseline in which further studies and interventions will build on to fight 

the poor quality of care identified in different areas of under-five care in Mangochi. 
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CHAPTER 6: CONCLUSION AND RECOMMENDATIONS 

 

6.1 Conclusion 

This study demonstrates a mixed result after intervention, with some parameters improving, while 

others remaining either unchanged or deteriorating. Particular attention should be paid to improving 

children care using ETAT, and more importantly, to maintaining the presence and use of such an 

approach in order to improve children survival and sustain the gain over time.  

 

6.2 Recommendations 

On the basis of above findings, we recommend: 

a. Quick diagnosis and care of different common diseases or conditions such   pneumonia, 

sepsis, malaria, heart failure secondary to anemia, acute respiratory tract infection whose 

prompt identification and management has been correlated with high survival rate. 

b. ETAT has to be resurrected through proper training, implementation and reinforcement 

to cater for high staff turnover, new recruitments, and progress in the field among all the 

staff at MDH. 

c. Implementation of small quality improvement projects to improve the processes in 

children’s care and improve the care provided in children.  

d. Reorganize ETAT and sustain the programme in the hospital (with equipment, pool of 

trained staff, regular audits/or quality improvement projects attached to ETAT, and 

supervisions by the management team). 
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APPENDICES 

Appendix 1. Data Collection Tool 

 

Survey Information 

Date of data collection -------------------------------------------- 

Participant identification Number ------------------------------ 

Data collector identification number --------------------------- 

 

Daily IMCI clinic attendance ------------------------ 

 

Daily pediatric admissions ------------------------------ 

 

Patient Demographic data 

1  

 

Age ( months) /Zaka zobadwa ( mu miyezi)  

------------------------

----- 

 

2 Date of birth/Tsiku lobadwa  

dm yr __________ 

 

3 Sex / mamuna kapena mkazi 

 

1. Male                      

2. Female               

 

4 Residence (Traditional authority)/Mfumu yayikulu yomwe  mwana  

 amachokera 

1. Mponda  

2. Chowe 

3. Nkumba 

4. Chimwal

a 

5. Jalasi         

 

5 Ethnic group /Mtundu wa mwana 1. Yao                      

2. Chewa                  

3. Tumbuka              

4. Ngoni                   

5. Lomwe                 

6. Others  --

---------                

 

6 Education  level of  care giver/ Mulingo wa 

sukulu wa kholo la mwana 

1. Primary 

level        
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2. Secondar

y level   

3. Tertiary     

level            

 

  

Time  measurements 

 

7 Duration of sickness before seeking hospital care/ 

nthawi yomwe mwana anadwalira asanapite naye 

kuchipatala 

1. < 2 hours 

2. 2 -12 hours 

3. 24 hours  

4. > 24 hours 

 

8 Time of arrival 

Nthawi yofikira mwana ku 

chipatala 

 

 

 

 

9 Time  reviewed by 

clinician 

Nthawi yomwe  mwana anaonedwa  ndi dokotala 

– if not documented , ask guardian/ mufunse kholo 

la mwana ngati nthawi sinalembedwe. 

 

 

------------------------------- 

 

10 Time first treatment 

initiated 

Nthawi yomwe mwana analandira chithandizo 

choyambilira – if not documented, ask 

guardian/ ngati sanalembe, funsani kholo la 

mwana. 

 

 

------------------------------ 

 

  

Vital sign measurements 

 

11 Temperature recorded/ mwana anayezedwa  

kutentha kwa thupi? 

If  yes, go to 12/Ngati 

anayezedwa , pitani ku  12 

If no, go to 13/ ngati 

sanayezedwe, pitani ku 13 

1. Yes    

2. No     

 

12 What was the temperature reading? lembani 

muyezo wakutentha thupi. 

 

------------------------- 

 

13 Respiratory rate recorded? Mwana anayezedwa 

mapumidwe? 

 

If yes, go to 14/ ngati anayezedwa, pitani ku 14 

If no, go to 15/ ngati sanayezedwe, pitani ku 15 

1. Yes   

2. No     
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14 What was the respiratory rate? lembani muyezo 

wa Mapumidwe 

 

 

----------------------------- 

 

15 Pulse rate recorded? Mwana anayezedwa 

kagundidwe ka mtima 

 

If yes, go to 16/ ngati anayezedwa, pitani ku 16 

If no, go to 17/ ngati sanayezedwe, pitani ku 17 

 

1. Yes   

2. No    

 

16 What was the pulse rate? lembani muyezo wa 

kugunda kwa mtima. 

 

 

----------------------------- 

 

17 Oxygen saturation recorded? Mwana anayezedwa 

mulingo wa mpweya wa oxygen? 

 

If yes, go to 18/ ngati anayezedwa, pitani ku 18 

If no, go to 19/ ngati sanayezedwe, pitani ku 19 

 

 

1. Yes   

2. No    

 

18 What was the oxygen saturation? lembani muyezo 

wa  mpweya wa oxygen. 

 

 

---------------------------- 

 

19 Level of consciousness recorded? Kodi mulingo 

wakakomokedwe unalembedwa? 

 

If yes, go to 20/ ngati anayezedwa, pitani ku 20 

If no, go to 21/ ngati sanayezedwe, pitani ku 21 

 

 

  1.    Yes    

  2.    No    

 

20 What was the level of consciousness? lembani 

muyezo wakukomoka 

 

 

-------------------------------- 

 

  

Patient Triage  

 

21 Was the child triaged? / kodi mwana anayikidwa 

mu gululakudwalika? 

 

If yes, go to 22/ ngati anayikidwa mu gulu, pitani 

ku 22. 

If no, then go to 23/ Ngati ayi, pitani ku 23. 

1. Yes  

2. No 
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22 What was  the  triage category? ndi gulu 

lamulingo wakudwalika liti? 

1. Emergency   

2. Priority         

3. Non urgent   

 

  

Laboratory investigations 

 

23 Random blood glucose test was done/ kuyeza 

mulingo wa shuga m’thupi 

 

If yes, go to 24/ ngati anayezedwa,  pitani ku 24. 

If no, then go to 25/ Ngati ayi, pitani ku 25. 

 

1. Yes    

2. No  

 

 

24 What was the RBS reading? Shuga anali ochuluka 

motani? 

 

 

----------------------- 

 

25 Was Malaria microscopy done?/ mwana 

anayezedwa  malungo? 

 

If yes, go to 26/ ngati anayezedwa,  pitani ku 26. 

If no, then go to 27/ Ngati ayi, pitani ku 27 

 

1. Yes    

2.  No  

 

 

26 Was the MPS positive? 1. Yes 

2. No  

 

 

27 Was Full blood count done?/ anayezedwa  

magazi? 

 

If yes, go to 28, 29/ ngati anayezedwa,  pitani ku 

28,29. 

If no, then go to 30/ Ngati ayi, pitani ku 30 

 

1. Yes 

2. No  

 

28  Was the result available? / zosatira zinali mu 

failo? 

1. Yes 

2. No 

 

29 What was the result? Zosatira zinali zotani?  

----------------------------------------------

---------------- 

 

 

30 Was CSF analysisdone?/ Kodi anayezedwa madzi 

a pa nsana? 

 

1. Yes 

2. No  
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31 Were CSF parameters normal? Kodi zosatira 

zinali zabwino? 

1. Yes 

2. 2. no 

 

  

Availability of  basic  supportive emergency equipment 

 

32 Functional Oxygen 

concentrator available. 

1. Yes  

2.  No 

 

33 Functional Bag and Mask 

avaialable? 

1. Yes 

2. No 

 

34 Functional Glucometer 

available? 

1. Yes 

2. No  

 

35 Functional Pulse oximeter 

available? 

1. Yes 

2. No  

 

36 Functional thermometer 

available? 

1. Yes 

2. No  

 

37 Functional Blood pressure 

machine available? 

1. Yes 

2. No  

 

38 Functional Nebulizer 

available? 

1. Yes 

2. No  

 

  

Surveillance diagnosis  

 

39 Was the diagnosis documented?  

If no, go to 49 / ngati sinalembedwe , pitani ku 49 

1. Yes        

2. No         

 

40 Malaria/ Malungo   1. Complicated 

2. Uncomplicated   

 

41 Pneumonia/ Chibayo 1. Very severe pneumonia 

2. Severe pneumonia 

3. Mild pneumonia 

 

42 Diarrhea/ kutsekula 

m’mimba 

1. Diarrhea with severe 

dehydration 

2. Diarrhoea with moderate 

dehydration 

3. Diarrhoea with mild 

dehydration 

4. Diarrhoea with no dehydration 

 

43 Asthma / Mphumu 1. Life threatening Asthma 

2. Severe Asthma 

3. Moderate Asthma 

4. Mild Asthma  

 

44 Malnutrition/ 

kunyentchera  

1. Severe acute malnutrition 

2. Moderate malnutrition  

3. Chronic malnutrition  
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45 Sepsis 1. Sepsis with organ dysfunction 

2. Severe sepsis 

3. Mild sepsis  

 

 

46 Meningitis/  matenda 

owumisa khosi 

1. Bacterial Meningitis 

2. TB Meningitis  

3. Cryptococcus meningitis 

4. Viral encephalitis  

 

47 Burns/ kupsya 1. Severe burns (> 10%) 

2. Non-severe burns ( < 10%) 

 

48 Trauma/ Kuvulala  

1. Severe Head injury(GCS≤8) 

2. Moderate Head injury(GCS 9-12) 

3. Mild Head injury ( GCS ≥13) 

 

  

Drug treatment  

 

49 Did patient receive the prescribed drugs? Kodi 

mwana analandira  mankhwala lomwe adokotala 

analemba koyambirirra.? 

If no, then go to  50/ ngati ayi, pitani ku 50 

If yes, then go to 54/ ngati ndi ayi, pitani ku 

54 

1. Yes   

2. No    

 

 

50 Was the drug available in stock? Kodi 

mankhwalawo analipo?If No, go to 51, 52 

1. Yes    

2. No     

 

51 Number of drug stockout days/ matsiku omwe 

mankhwala panalibe. 

 

------------------------ 

 

52 Did patient receive alternative drugs? Kodi 

mwana analandira mankhwala a mtundu 

wina? 

1. Yes    

2. No     

 

53 Reasons for choosing alternative drugs/ 

chifukwa chomwe mankhwala a mtundu wina 

anapelekedwa. 

1. Recommended alternative./ndiovomerezedwa 

2. The only drug available/ndi mankhwala omwe 

amapezeka 

3. Don’t know/ sizikuziwika. 

 

 Patient Outcomes   

54 What was the outcome?  1. Discharged/ kutulutsidwa    

2. Died / kumwalira 

3. Abscondment/ kuthawa 

4. Referral / kutumizidwa kuchipatala china. 
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Appendix 2. Triage Algorithm  



 

 

Appendix 3: Authorization Letter from Mangochi DHO 
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