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PREFACE 

This mini-dissertation titled: “association between type of health workers and clinical outcomes of 

children (0-59 months) treated in Ghanaian referral hospitals for severe acute malnutrition – the 

SAMC study” was written by Puleng Gladys Molefi, the MSc student, according to the procedures 

of the North-West University postgraduate guidelines. It is presented in six chapters. Chapter one 

is an introduction to the topic providing the background information of this sub-study. Chapter two 

is a detailed review of available literature on the topic while Chapter three is the method used in 

this study. Whereas Chapter four is the results of this study, Chapter five provides the discussion 

of the findings while Chapter sixpresents the conclusions and recommendations for future 

research.  
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ABSTRACT 
 
The high prevalence of undernutrition in infants and children under five years remains a global 

problem. Undernutrition and micronutrient deficiencies are responsible for over 3.1 million deaths 

annually. Several reports have shown the great progress in the reduction of under-five 

mortality(u5M) due to improved in-patient management of children with severe acute malnutrition 

(SAM) globally. Sub-Saharan Africa (SSA) was, though, reported as one of the regions with an 

insufficient decrease in u5M. Inadequate health workforce has been identified as a core factor 

contributing to u5M and thus more research are needed. This sub-study aimed to determine the 

association between the health workers involved in hospital management of SAM and treatment 

outcomes. 

Methods: 

In this retrospective study, data were collected from the medical records of children aged 0-59 

months, admitted with SAM at Konfo Anokye Teaching Hospital (KATH), Tamale Teaching 

Hospital (TTH) and Princess Marie Louise (PML) between January 2013 and July 2018.Based on 

the medical records, the clinical conditions and nutritional status were assessed at admission. 

The identified clinical signs and medical conditions were reported according to the assessment of 

health workers, of whom included dieticians, general practitioners (GP), house officers, nutrition 

officers and paediatricians. At discharge, the treatment outcomes including length of stay (LOS), 

weight-gain and resolution of infections were evaluated in relation to the type of health 

workerswho cared for the patient. Continuous variables were described with median and 

interquartile range and categorical data with frequencies and percentages. SAS software version 

9.4 was used for statistical analysis. 

Results 

Five hundred and ninety-six medical records of infants and children between the ages of 0 to 59 

months admitted to three hospitals for the treatment of SAM were included; 304 were boys and 

292 were girls. SAM was higher amongst the children aged 12 to 24 months (n=226, 38%) 

followed by 6 to 12 months (n=169, 28%), and lower in older children aged 36 to 48 months and 

48 to 59 months (n=24, 4% and n=14, 2% respectively). The children presented with malaria, 

HIV, tuberculosis (TB), gastroenteritis, diarrhoea, respiratory infection, meningitis, urinary tract 

infection and/ or oedema at admission; 51% of the children had diarrhoea. Comorbidities were 

higher amongst the children aged 12 to 24 months. Starter feeds were mainly prescribed by the 

nutrition officers (37%) and the house officers (36%) across the hospitals. Transition feeds were 

mostly prescribed by nutrition officers at TTH, by dieticians at PML and by house officers and 
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nutrition officers at KATH. At all the hospitals, micronutrients and medication were mostly 

prescribed by house officers. Health worker who prescribed the transition feed, electrolytes and 

micronutrients were not reported in 166, 347 and 279 children respectively.  

Discharge rate was 80% and mortality was 17%; and was higher in children aged 12 to 24 months 

(31% and 7% respectively). Seventy percent had a good appetite and 44% had their infections 

resolved. Median weight-gain was 6.25 g/kg/day and median LOS was 10 days.The data from 

three Ghanaian referral hospitals alone was not sufficient to address the association between the 

health workers and clinical outcomes because of a large number of missing data and a large 

possibility of reverse association. 

Conclusion and recommendation  

There was considerable heterogeneity in service delivery between the three hospitals. However, 

most of the children admitted with SAM across the hospital were attended to by nutrition officers 

and house officers. Therapeutic feeding including starter feeds and transition feeds were mainly 

prescribed bydieticians, nutrition officers and house officers at PML, TTH and KATH respectively, 

and medication was mainly prescribed by house officers across all the hospital. There was a high 

possibility of reverse association because more skilled health workers such as paediatricians 

were likely attended to more severe children.The high mortality rate in this study highlights aneed 

for further health facilities’ research on factors that contributed to the results of this study including 

the challenges hindering the health workers to provide services according to their scope of 

practice, and the reasons behind the premature discharge of children treated for SAM at 

hospitals.It also emphasises anurgent requirement for the Ghanaian health facilities to prioritise 

on implementing the new WHO guidelines for the treatment of SAM in order to improve the 

treatment outcomes. This study, furthermore, recommends the future studies to use a large 

sample size when investigating theassociation between types of health workers involved in SAM 

treatment at hospitals and clinical outcomes of SAM. 

 

Key terms: Severe acute malnutrition-SAM; hospital; clinical outcomes; types of health workers; 

health workforce; Mortality  
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CHAPTER 1 INTRODUCTION 

1.1 Introduction 

Human resource for health has become one of the main concerns in health sectors worldwide, as 

the prevailing shortage and imbalance of health workers remains a challenge in most health 

departments (WHO, 2015). In 2015, health workers were estimated at about 43.5 million globally; 

most were nurses and midwives (20.7 million), followed by medical practitioners (9.8 million). The 

remainder of health workers, although not specified, was approximately 13 million (WHO, 2016f). 

These numbers are however low compared to the global population of about 7.6 billion in need 

of health services (DESA, 2017). In 2017, the World Health Organization (WHO) reported the 

number of nurses and midwives to be less than three per 1000 people in half of all the countries, 

whereas 40% of all the countries had less than one medical practitioner per 1000 people (WHO, 

2017b). Most of the countries with a low density of health workers are, situated in Africa. Ghana, 

specifically, is amongst those countries with less than one medical practitioner, and less than one 

nurse and midwife per 1000 people (WHO, 2016a). 

Health workers refer to all people involved in actions with the primary intent of protecting, 

promoting and improving the health of a population (Adams et al., 2003; WHO, 2006b). Health 

workers can be categorised, based on their scope of practice, into two main groups, namely (1) 

service providers and (2) health management and support workers(Dal Poz et al., 2007). Service 

providers are health workers who are involved in the treatment of patients and include, amongst 

others nurses, nutrition professionals and medical practitioners. Whereas the responsibilities of 

nurses include the assessment, care and continuous monitoring of the patients (Needleman & 

Hassmiller, 2009; Price, 2007), trained nutrition professionals, this being nutritionists and 

dieticians, are responsible for, amongstothers, implementing nutrition programmes in health 

facilities (Steyn, 2011). In Ghana, dieticians are generally responsible for the assessment of 

patients’ nutritional status as well as developmentand/ or provision of the therapeutic diets 

according to the medical and physical condition of the patients.Conversely, nutritionists are mainly 

responsible for ensuring the population achieves and sustains good nutritionthrough the 

implementation of nutrition policies (Ministry of Health Ghana& Ghana HealthServices, 

2005).Medical practitioners, yet again, are responsible for a broad spectrum of health issues, 

ranging from studying and diagnosis of health problems (WHO, 2010a), to the provision of medical 

treatment (Dubai Health DHA, 2016). The health management and support workers, conversely, 

include financial officers, information technology (IT) specialists and managers, and are health 

workers who support health activities without directly engaging in health delivery (Dal Poz et al., 



 

2 

2007; ILO, 2012a). The health system, therefore, refers to all organisations, institutions, people 

and actions whose main objective is to improve health (White, 2015).  

In addition to a shortage of health workers, distribution imbalance and skill mix are identified as 

problems experienced in most health systems. The term ‘skill mix’ refers to the “combination of 

activities or skills needed for each job within the organization,” but more commonly, it is used to 

define the mixture of occupations within an institution (Buchan & Dal Poz, 2002). Skill mix and 

staff mix are usually used interchangeably to reference the mix of the different types of health 

workers in the organisation, the proportion of senior to junior staff within a single profession and/or 

the expertise of each worker (Dubois & Singh, 2009; Nelson et al., 2018).  

In many developing countries the skills of health workers are not well matched to meet the health 

needs of the local population, and determining an accurate mix of health workers remains an 

ongoing challenge (WHO, 2000b; WHO, 2006b).In health systems, the combination of the health 

workers is regarded as the optimal skill mix if it can achieve a specified quality of health services 

at a minimal cost(Fulton et al., 2011). According to Dubois and Singh (2009), healthcare facilities 

can achieve the optimal mix of health workers by ensuring, amongst others, higher quantities of 

qualified health workers and multidisciplinary teams.According to the United Nations 

Development Program (UNDP), developed countries are the countries that have achievedthe 

highest human development, mainly longevity, income and education while those that have not 

achieved very high human development are referred to the developing countries (Nielsen, 2011). 

On the other hand, low and middle income countries(LMIC) are the countries with an income 

threshold below the world average gross national income (GNI) per capita valued annually in US 

dollars by World Bank Atlas (Fantom & Serajuddin, 2016). For 2019 fiscal year, low-income 

countries are defined as those with a GNI per capita of US$995 or below, while middle income 

countries are those with a GNI per capita between US$996 and US$12,055. All the countries with 

a GNI per capita of US$12,056 and above are referred to as high-income countries (The World 

Bank, 2019). Developing countries and LMIC will, therefore, be used interchangeably in this 

review. 

Childhood malnutrition, both over- and undernutrition, is particularly placing a burden on the need 

for optimal health services. The healthcare system is, however, not yet providing adequate health 

services to reduce these forms of malnutrition (Development Initiatives, 2017). Strengthening of 

the health system is, therefore, a basic priority of the Sustainable Development Goals (SDGs) to 

ensure that SDG 3, namely ‘Ensure healthy lives and promote wellbeing for all at all ages’ 

(Development Initiatives, 2017) is reached.  
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Undernutrition causes approximately 45% of deaths in children younger than the age of five years 

globally (Black et al., 2013). The nutrition-related mortality among sub-Saharan African (SSA) 

children remains high, as it is estimated that one child in 13 dies before his or her fifth birthday 

(Hug et al., 2018). In Ghana, 40% of deaths in children under the age of five years can be linked 

to undernutrition (Aheto et al., 2015; Antwi, 2008). Other than contributing to morbidity and 

mortality, undernutrition in infants and young children increases the risk for non-communicable 

diseases (NCDs) in adulthood, as well as a reduced adult work capacity (Martins et al., 2011). 

Childhood undernutrition occurs in two forms, namely acute and chronic malnutrition. Chronic 

malnutrition manifests as a linear growth failure or stunting, and is usually due to inadequate 

nutrient intake, with or without recurrent infections (such as respiratory diseases and malaria), for 

a longer period of time (Stewart et al., 2013; UNICEF, 2013). Acute malnutrition is a short-term 

effect of inadequate nutrient intake, often combined with infections (such as diarrhoea and 

pneumonia), and is noticed by signs of wasting (Black et al., 2008; UNICEF, 2013). Acute 

malnutrition can be categorised into moderate acute malnutrition (MAM) and severe acute 

malnutrition (SAM), the latter being the focus of this mini-dissertation (Black et al., 2008; UNICEF, 

2013).  

In children aged 6 to 59 months, SAM is defined as a weight-for-length/height below the -3 z-

score of the WHO Child Growth Standards, a MUAC of less than 115 mm, and/ or the presence 

of bilateral pitting oedema of nutritional origin (WHO, 2013a). Of all nutrition-related deaths among 

children younger than five years of age, SAM has reportedly accounted for 4.4% globally (Black 

et al., 2013), or around 400 000 deaths annually (WHO, 2013a). In addition to thinness, with or 

without oedema, children with SAM usually undergo extreme physiological distress and metabolic 

imbalances, which necessitate urgent intensive care. As the condition can be fatal should 

treatment not be timely and appropriate, a systematic and supportive medical approach is a 

prerequisite (Ashworth et al., 2003). The WHO has developed simple, yet specific guidelines and 

instructions (commonly referred to ‘10 steps’) to provide guidance to those responsible for the 

medical and nutrition management of children with SAM (Ashworth et al., 2003). These guidelines 

include treatment or prevention of hypoglycaemia, hypothermia and dehydration, correction 

electrolyte imbalance, treatment or prevention of infections, correction micronutrient deficiencies, 

commencement of cautious feeding, achievement of catch-up growth, provision of sensory 

stimulation and emotional support, and preparation for follow-up after recovery (Ashworth et al., 

2003). Implementation of these guidelines demand skilled health workers, especially in the initial 

phase where complications associated with, but not limited to, anorexia, hypoglycaemia and 

infections occur (Collins, 2001; Collins et al., 2006).  
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1.2 Rationale 

Improved care and the reduction of mortality due to the implementation of the WHO guidelines 

for the management of in-patient children with SAM was reported by studies in South Africa, 

Mozambique and Ethiopia(Ashworth et al., 2004; Fernandes et al., 2014; Girum et al., 2017). 

However, the under-5’s mortality rates (u5MR) in most African countries remain high. Africa had 

a 4.2% average annual reduction rate (ARR) of u5MR between 2000 and 2013, which was more 

than three times the ARR of 1.3% between 1990 and 2000. Although this reduction was 

substantial, the global average ARR target of 4.4%, set under the Millennium Development Goals 

(MDG), was not quite met (Kipp et al., 2016). The SDGs target of 3.2, indicates that all countries 

should aim to reduce their under-5 mortality to at least 25 or fewer deaths per 1000 live births by 

2030 (You et al., 2015b). Significant progress in child survival has been attained globally, as the 

u5MR declined from 93 to 39 deaths per 1000 live births between 1990 and 2017. SSA is, 

however, the region with the highest u5MR, as 76 deaths per 1000 live births were reported in 

2017 (Hug et al., 2018). 

Compared to the aim set out in the SDGs, Ghana currently has an inadequate decline in childhood 

mortality. According to data from the most recent Maternal Health Survey (Ghana Statistical 

Service et al., 2018), the u5MR between 2013 and 2017 was 52 deaths per 1,000 live births. The 

foremost causes of under-5 mortality in Ghana are infectious diseases, mainly malaria and 

diarrhoea, which are exacerbated by malnutrition (Ghana Statistical Service et al., 2015). 

Approximately 5% of children under the age of five years are wasted and 1% is severely wasted 

in Ghana (Ghana Statistical Service et al., 2015).  

Insofar as the treatment of SAM is concerned, the knowledge and skills of health workers play an 

important role in the quality and outcomes of health services (Mosadeghrad, 2014). A study on 

nursing skill mix in European hospitals, for instance, has found a substantial association between 

professional nurses and improved patient outcomes. A 10% increase in the proportion of 

professional nurses was associated with an 11% decline in the odds of patient deaths, whereas 

replacing the professional nurses with a nursing associate was, conversely, associated with a 

decrease in the quality of hospital care and therefore an increase in avoidable deaths (Aiken et 

al., 2017).  

Very little is currently known about the association between health workers’ skill mix and the 

clinical outcomes in health facilities in SSA. This could possibly be due to the shortage of data on 

health workforce. According to the World Health Statistics of 2016, only one in four African 

countries have reported data on health workers since 2010, compared to eight in 10 countries in 

the WHO European region (WHO, 2016f). More research on the health workforce in SSA, 
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especially in terms of the management of SAM, is thus required. It is anticipated that this sub-

study will determine the association between the type of health workers and the clinical outcomes 

of children treated in hospitals for SAM. 

This study is a sub-study to the larger SAMAC (Severe Acute Malnutrition in African Children) 

study. The aim of the SAMAC study is to evaluate current admission criteria and treatment 

protocols and practices for the various conditions related to SAM (in infants and children 0 to 59 

months), in hospitals in SSA countries in relation to mortality, length of hospital stay, relapse and 

disease severity. SAMAC is a retrospective, multi-hospital, multi-country study, which 

commenced in 2017. To date, data were collected in Ghana and Botswana, with collection still 

ongoing in South Africa. Ethical approval is currently being sought for data collection in Kenya 

and Malawi. For the purpose of this sub-study, secondary data collected in three referral hospitals 

in Ghana were used to address the aim and objectives. 

1.3 Research question  

What is the relationship between the type of health workers involved in the management of 

children (0 to 59 months) admitted with SAM in Ghanaianhospitals and clinical outcomes? 

1.4 Aim and objectives 

The aim of this sub-study is to determine the association between the type of health workers 

involved in the management of infants and children (0 to 59 months) admitted with SAM in three 

Ghanaian referral hospitals and clinical outcomes. 

To reach the aim of this sub-study, the following objectives were identified:  

 To determine the type of health workers attending to patients (infants and children aged 0 

to 59 months) admitted to three Ghanaian referral hospitals with SAM. 

 To assess the clinical outcomes of infants and children (0 to - 59 months) admitted with 

SAM including, but not limited to, length of stay, weight gainand improvement of infections. 

 To determine the associations between the type of health workers and clinical outcomes 

of children admitted in three Ghanaian referral hospitals for the management of SAM. 

For the purpose of improving the health services, the feedback will be provided to the included 

hospitals at the end of the SAMAC large study. Therefore, data of this sub-study was reported 

according to the hospitals and the total population, and according to gender. 
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1.5 Structure of this mini-dissertation 

This mini-dissertation is presented in six chapters, and the procedures of the North-West 

University (NWU) postgraduate guidelines were strictly followed throughout. The references are 

provided at the end of the dissertation in the NWU Harvard referencing style.  

The first chapter provides the background information of this sub-study. It highlights the aim, 

objectives and the research problem, which motivated the researcher to carry out the study. The 

intended outputs of this research are described and the details of the contribution of the research 

team members are given. This chapter also states the overview of other chapters. 

Chapter two focuses on the review of available literature on health workforce, as well as 

undernutrition in infants and children aged 0 to 59 months. It provides an extensive discussion of 

the topic to provide an adequate understanding of the background and the aim of this research.  

Chapter three outlines the study design and methods that were used to collect and analyse data. 

It describes the procedures followed towards ethical approval of this sub-study. The sample size 

and sampling technique, data collection process, and the data analysis method are also 

discussed in this chapter. 

Chapter four presents the results of this sub-study.  

Chapter five provides a discussion of the findings obtained in relation to the research results from 

other previous studies.  

Chapter six presents the conclusions that were reached in relation to the aim and identified 

objectives of this sub-study. It also indicates the recommendations for future research. 

1.6 Research outputs and publication of results 

The results of this sub-study will be provided to all the hospitals included in the study, as well as 

the Ministry of Health, Ghana. Once the SAMAC larger study has been completed, data from this 

sub-study will form part of an article on the type of health workers involved in the in-hospital 

management of children with SAM in sub-Saharan African countries. 

 

1.7 Contributions of the members of the research team 

The contributions of the researchers who were involved in this sub-study are described in Table 

1.1. 
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Team member name Affiliation  Role and responsibilities 

   

Puleng Molefi 

(M.Sc. student) 

 

Centre of Excellence 

for Nutrition 

(CEN)within the 

School of Physiology, 

Nutrition and 

Consumer Science, 

North-West 

University (NWU) 

Responsible for all the aspects of this 

sub-studyexcluding data collection 

processes. 

Study execution, compiled literature 

review and writing up of this mini-

dissertation. 

Mrs Cornelia Conradie 

(Supervisor) 

CEN within the 

School of Physiology, 

Nutrition and 

Consumer Science of 

the NWU  

Supervisor of Miss Puleng Molefi for the 

completion of this mini-dissertation. She 

provided supervision in the planning and 

execution of this sub-study and write up 

of the mini-dissertation. She was also a 

primary investigator of the large study 

responsible for the overall management, 

overseer of the data collection, funding 

and monitoring. 

Dr Martani Lombard 

(Co-supervisor) 

CEN within the 

School of Physiology, 

Nutrition and 

Consumer Science of 

the NWU  

 

Co-supervisor of Miss Puleng Molefi for 

the completion of this mini-dissertation. 

Also played a supervisory role in the 

planning and execution of this sub-study, 

as well as write up of the mini-

dissertation. A primary investigator of the 

large study responsible for: the overall 

management, overseer of the data 

collection, funding, ethical application and 

monitoring. 

Dr Cristian Ricci CEN within the 

School of Physiology, 

Nutrition and 

Consumer Science of 

the NWU  

Biostatistician and primary investigator of 

the large study. Responsible for: the 

overall management, overseer of the 

data collection and statistical analysis. 
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CHAPTER 2 LITERATURE REVIEW 

2.1 Introduction 

Malnutrition, including both under- and over-nutrition, remains a public health concern worldwide 

(Development Initiatives, 2017). Globally, approximately 51 million children below the age of 5 

years are wasted, of which 16 million are severely wasted (UNICEF, 2018a). According to the 

Lancet series ‘Maternal and Childhood Undernutrition,’ published in 2008, Ghana is classified 

under the 36 countries worldwide with the highest prevalence of childhood undernutrition (Black 

et al., 2008).Childhood undernutrition is defined as aninsufficient intake of energy, protein 

ormicronutrients to meet the requirements for growth and development (Mehta et al., 

2013).Childhood undernutrition is a serious problem in Ghana as it is associated with around 40% 

of deaths of children under the age of under-five years (Aheto et al., 2015). The 2014 Ghanaian 

Demographic and Health Survey indicated that 5% of children under the age of five years were 

wasted, and about 1% were severely wasted in Ghana (Ghana Statistical Service et al., 2015). 

Children diagnosed as severely wasted with medical complications (including, amongst others, 

bilateral oedema, lack of appetite and lethargy) are treated at healthcare facilities as in-

patients(WHO, 2013a). A publication by Nguyen et al. (2016) on the contribution of the health 

workforce towards health outcomes in Vietnam, indicated the different types of health workers 

can improve the overall health outcomes. The association between the type of health workers 

caring for the children with SAM with complications and overall outcomes has however not been 

determined. This chapter will provide the background on the types of health workers in terms of 

skill mix, as well as thestatisticalsituation of global health workers. An overview of SAM, the 

treatment thereof, and the role of health worker type in the management of SAM will also be given.  

2.2 Health workers 

2.2.1 Types of health workers  

Health workers refer to all people involved in actions with the intent of improving the health of 

populations (WHO, 2006b); this comprises all professionals from a range of occupational 

backgrounds, such as doctors, nurses, health managers, health economists, environmental 

health specialists, health promotion specialists and community development workers (Beaglehole 

& Dal Poz, 2003). According to the WHO, health workers also encompass the volunteers involved 

in health improvement, unpaid caregivers, as well as family members looking after the sick or a 

mother caring for her sick child (Dal Poz et al., 2007; WHO, 2006b). A health workforce is, 

therefore, a fundamental component of the healthcare system and a shortage can impair health 

services and threaten the health of populations (Jensen, 2013; Van Greuningen et al., 2012). A 
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health workforce is described as the number of professionals available to provide health services, 

including different types of clinical and non-clinical workers who implement individual and public 

health interventions (Al-Sawai & Al-Shishtawy, 2015). The health system represents all 

organisations of people, institutions and actions whose main function is to enhance the healthof 

populations(World Health Organization, 2000; White, 2015). Therefore, the terms ‘health workers’ 

and ‘health workforce’ will be used interchangeably in this review. 

The definition of health workers and the specific tasks for each health profession varies from 

country to country (Dal Poz et al., 2007). The WHO categorises paid workers into two groups, 

namely (1) health management and support workers, and (2) service providers(Dal Poz et al., 

2007). Health management and support workers are health workers who support the health 

system function without directly engaging in health service delivery. These include managers, 

financial officers, IT specialist and cleaners (Dal Poz et al., 2007; Jensen, 2013), whose duties 

involve, amongst others, registration of patients, production and packaging of medicines, and 

hygiene and sanitation services (Buchan et al., 2017). Service providers include the 

professionals,associate professionals and less qualified health workers who directly provide 

health services to the population; this includes, amongst others, nurses, doctors, dieticians and 

community health workers (Dal Poz et al., 2007; Jensen, 2013).  

Service providers are illustrated extensively in the International Standard Classification of 

Occupation for 2008 (ISCO-08) to demonstrate the types of health workers that constitute each 

sub-category (ILO, 2012b). ISCO-08 is aimed at providing information that can serve as a basis 

for the international reporting of data on health workers and a model for the development of 

national and regional classification of occupations (Hoffmann, 2003; ILO, 2012b). Table 2.1 

presents the three subcategories of the health service providers as per the ISCO-08. (ILO, 

2012b).  
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Table 2-1: Sub-major groups for health service occupations (ILO, 2012b) 

Health professionals Health associate 
professionals 

Personal care workers 

Generalist medical 
practitioners 

Medical Imaging and 
Therapeutic Equipment 
Technicians 

Child Care Workers 

Specialist medical 
practitioners  

Medical and Pathology 
Laboratory Technicians 

Teachers’ Aides 

Nursing professional  Pharmaceutical Technicians 
and Assistants 

Healthcare Assistants 

Midwifery professionals Medical and Dental 
Prosthetic Technicians 

Home-based Personal Care 
Workers 

Traditional and 
Complementary Medicine 
professionals  

Traditional and 
Complementary Medicine 
Associate Professionals 

Personal care workers in 
health services not 
elsewhere classified 

Paramedical Practitioners Midwifery Associate 
Professionals 

 

Veterinarians Nursing Associate 
Professionals 

 

Dentists Veterinary Technicians and 
Assistants 

 

Pharmacists Dental Assistants and 
Therapists 

 

Environmental and 
Occupational Health and 
Hygiene Professionals 

Medical Records and Health 
Information Technicians 

 

Physiotherapists Community Health Workers  

Dieticians and Nutritionists Dispensing Opticians  

Audiologists and Speech 
Therapists 

Physiotherapy Technicians 
and Assistants 

 

Optometrists and 
Ophthalmic Opticians 

Medical Assistants  

Health professionals not 
elsewhere classified 

Environmental and 
Occupational Health 
Inspectors and Associates 

 

Veterinarians Ambulance Workers  

Dentists Health associate 
professionals not classified 
elsewhere 
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2.2.2 Health workers and the SDGs 

In September 2015, the United Nations General Assembly adopted the latest development 

agenda, Transforming our World: The 2030 Agenda for Sustainable Development(UN, 2015). 

This agenda comprised 17 Sustainable Development Goals (SDGs) and 169 targets, which 

integrate three aspects - economic, social and environmental (UN, 2015). The SDGs were aimed 

at guiding the actions in five key areas essential for humankind and the universe: people, planet, 

prosperity, peace and partnership. The SDGs acknowledged that eliminating poverty, promoting 

economic growth and conserving the planet are interrelated, not only to each other but also to the 

health of people (UN, 2015). Of the 13 targets under SDG 3 (ensure healthy lives and promote 

well-being for all at all ages), target 3.8 on achieving universal health coverage (UHC) is pivotal 

for the attainment of all the health targets set under the SDGs (WHO, 2016f).  

WHO describes UHC as a situation where individuals and communities can access the required 

health services without undergoing any financial hardship (WHO, 2016f). As the UHC focal point 

is the coverage of an affordable and quality essential healthcare service, strengthening of health 

systems is essential for its success (WHO, 2017b).  Health systems strengthening can be attained 

through several targets that are aimed at addressing health issues, mainly in developing 

countries. Other than increasing health financing, recruitment and training of health workers, 

these targets also include strengthening the capacity of all countries for early warning and 

management of health risks, support for research and development, and affordability of medicines 

and vaccines for communicable diseases and NCDs (WHO, 2016f; WHO, 2017b).Furthermore, 

as 12 of the SDGs contain indicators requiring nutrition input (this broadly includes gender 

equality, good health and well-being, hunger reduction and nutrition improvement, poverty 

reduction and quality education(UN, 2015), the integration of nutrition into the health system will 

contribute toward positive results in accomplishing these goals (Development Initiatives, 2017).  

Investing in health through the promotion of essential health services and increasing the number 

of health workers worldwide could also promote economic growth (Buchan et al., 2017; WHO, 

2016e). Health workers contribute a large share to total employment globally and this share is 

expected to increase over the coming years due to population growth (WHO, 2016c).  A number 

of studies have found a relationship between good health and economic growth. The Lancet 

Commission on Global Health 2035, for instance, indicated that the value of health improvement 

in low- and middle-income countries resulted in approximately 24% in economic growth between 

2000 and 2011(Jamison et al., 2013). The Global Nutrition Report of 2017, likewise, reported an 

annual loss in the gross domestic product (GDP) at the value between 1.9% and 16.5% in African 
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economies due to mortality, chronic diseases and low production resulting from undernutrition 

(Development Initiatives, 2017).  

2.2.3 Health workers and skill mix 

To function optimally, health systems require suitable health workers at the right time, in the right 

place with the correct skills needed for service delivery (WHO, 2010b). The quality and relevance 

of health workers can be acquired by, amongst others, adopting a team-based healthcare 

approach. This entails different types of health workers operating within their scope of the 

profession, and, particularly, a broad, sustainable skill mix (WHO, 2016b). The term skill mix 

usually refers to the combination of different occupations within an institution, but, it can also refer 

to the mix of activities or skills needed for each profession within an institution (Buchan & Dal Poz, 

2002). According to Nelson et al. (2018), skill mix is a combination of three concepts: (1) the mix 

of the different types of health workers within the organisation, (2) proportion of senior to junior 

staff within a single profession and (3) the expertise of each worker. Although this 

conceptualisation can be more relevant to the notion of staff mix, many reviews use these two 

concepts interchangeably (Dubois & Singh, 2009).  

In health systems, the combination of the health workers is regarded as the optimal skill mix if it 

can achieve specified quality of health services at a minimal cost(Fulton et al., 2011). According 

to Dubois and Singh (2009), healthcare facilities can achieve an adequate mix of health workers 

by ensuring, amongst others, a higher quantity of qualified health workers and multidisciplinary 

teams.Despite the progress made toward the implementation of SDG 3.c ‘Substantially increase 

health financing and the recruitment, development, training and retention of the health workforce 

in developing countries, especially in least developed countries and small island developing 

states’ by 2030 (UN, 2015), lack ofmobilisation of the resources for health workers is still a 

problem (WHO, 2016c). The continuing lack of job creation and inappropriate training of health 

workers aggravate the discrepancies between health worker supply and the needs of the 

community and, thus, deteriorate the quality of health system (WHO, 2016c). 

2.2.4 Global situation of health workforce 

The critical shortage in global health workforce was first brought to the world’s attention by the 

joint learning initiative ‘Human Resources for Health’ in 2004 (Afzal et al., 2011; WHO, 2016e). 

The initiative was launched by the Rockefeller Foundation, in 2002, to investigate the situation of 

health workers with the objective of improving health systems around the world. After a vigorous 

literature review and consultations, data from 186 countrieswere analysed.Seventy-five of these 

countries had low health workforce density, of which 45 which were mainly SSA countries, had 
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low density coupled with high mortality rate. Forty-two countries, mostly from Latin America and 

Asiahad moderate density, while 69 remaining countries with high density were from the 

developed countries.Skills, numeric and geographical imbalances of health workers, weak 

knowledge and poor work environment were inferred as the primary health challenges worldwide 

(Joint Learning Initiative, 2004). In 2006, the WHO further analysed the Joint Learning Initiatives 

findings, specifically for skilled birth attendants (WHO, 2006b). Using updated information, the 

WHO suggested that a country could acquire an 80% coverage rate for deliveries by skilled birth 

attendants with an average of 2.28 health workers (doctors, nurses and midwives) per 1000 

population(WHO, 2006b). 

The shortage and imbalance of health workers remains a challenge in most health departments 

around the world and attaining the UHC has become an impossible task for many countries 

(Scheil-Adlung et al., 2015; WHO, 2015). As indicated in Table 2.2, the global density of health 

workers was approximately 43.5 million in 2013 (WHO, 2016c).  

Table 2-2: Number of health workers per WHO region in 2013 (millions) (WHO, 2016c) 

WHO region Physician Nursing and 
Midwifery 

All other 
cadres 

Total health 
workers 

     

Africa 0.2 1.0 0.6 1.9 

Americas 2.0 4.7 2.6 9.4 

Eastern 
Mediterranean 

0.8 1.3 1.0 3.1 

Europe 2.9 6.2 3.6 12.7 

South-East Asia 1.1 2.9 2.2 6.2 

Western Pacific 2.7 4.6 3.0 10.3 

Global 9.8 20.7 13.0 43.5 

The greater number (20.7 million) comprised nurses and midwives, while physicians contributed 

the least number (9.8 million) to the global health workforce (WHO, 2016c). Africa is amongst the 

regions with the lowest density of health workers(WHO, 2016f).  

According to ‘Atlas of African Health Statistics 2016,’ all African countries had less than 2.28 

physicians per 1000 people in 2013, while only four countries (Namibia, Botswana, South Africa 

and Seychelles) exceeded this benchmark in nursing and midwifery (WHO, 2016a). In Ghana, for 

instance, the number of physicians, and nursing and midwifery per 1000 people were 0.1 and 

0.92, respectively (WHO, 2016a). The health workers’ density for the developed regions, 

conversely, surpassed the WHO recommendation of 2.28 in both physicians and nursing 
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professions (WHO, 2012a; WHO, 2016a). Table 2.3 presents the WHO statistics of physicians 

and nursing and midwifery ratio between 2012 and 2016 and the period for data collection. 

Health worker shortage, especially in low-income countries(LIC) can be attributed to multiple 

factors, this includes an insufficient number of trained health professionals, migration and 

maldistribution supply of health workers (Chen et al., 2012; Zweigenthal et al., 2016). Migration 

was found to be one of the main drivers for the shortage of health workers in many LMIC(Moosa 

et al., 2014); this usually occurs from rural to urban areas, or internationally (Chen et al., 2004; 

Jensen, 2013). Migration can be influenced by the standard of the working environment, 

remuneration, personal support, healthcare management and leadership, and opportunities for 

profession advancement (Jensen, 2013; Kanchanachitra et al., 2011). These can be classified 

into ‘push’ and ‘pull’ factors, as their insufficiency in home countries, can push the health workers 

away to work in the recipient countries with more adequate benefits and incentives (Aluttis et al., 

2014; Kirby & Siplon, 2012; WHO, 2010c). 

Table 2-3: Number of physician and, nursing and midwifery to population ratio (per 

10000 population) globally (WHO, 2012a; WHO, 2014a; WHO, 2016a) 

WHO Region Physician Nursing and Midwifery 

Year of 
publication 

2012 

 

2014 

 

2016 

 

2012 

 

2014 

 

2016  

 

Data 
collection 
period 

(2005-
2010) 

(2005-
2012) 

(2007-
2013) 

(2005-
2010) 

(2005-
2012) 

(2007-
2013) 

Africa 2.2 2.5 2.7 9.0 9.1 12.4 

South East 
Asia 

5.6 5.5 5.9 10.9 9.9 15.3 

Eastern 
Mediterranean 

10.9 10.8 12.7 15.6 15.9 18.0 

Western 
Pacific 

14.8 15.2 15.5 18.4 19.5 26.2 

Americas 20.0 20.4 21.5 65.0 71.5 44.9 

Europe 33.2 33.3 32.1 72.5 84.2 80.2 

Global 14.2 13.9 13.9 28.1 29.0 28.6 

Moreover, many LIC have scarce economic resources to maintain adequate numbers of health 

workers or to reinstate those lost through migration, as a result, the improvement of health 

personnel is eventually neglected (Kanchanachitra et al., 2011; Scheffler et al., 2009). In addition, 

the limited number of medical schools has been found to be another factor hindering the increase 

of health workers, particularly in SSA countries (Chen et al., 2012).  
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Health workforce shortage, especially in African countries, is exacerbated by distribution 

imbalance between public and private hospitals, and rural versus urban areas (Chen et al., 2004; 

Fulton et al., 2011). The contributing factors to these disparities are similar to the causes of 

migration as discussed above. Additionally, most hospitals in many African countries are located 

in urban areas, hence, the urban concentration of health workers is inevitable (Huddart & Picazo, 

2003). In Ghana, more than 45% of the country’s medical doctors are employed in two major 

teaching hospitals (Korle Bu and Komfo Anokye) in urban areas, while less than 15% of the 

doctors work in district and sub-district health facilities (Ghana Health Workforce Ghana, 2011). 

The overall density of health workers is around 68% and 32% in urban and rural areas, 

respectively(Alhassan et al., 2013). Nevertheless, the numbers of health workers are far below 

the WHO target of 2.28 per 1000 people, even in regions with the highest densities in Ghana 

(Snow et al., 2012). 

2.2.5 Studies on the association between the health workers and health outcomes 

Many studies have investigated the influence of health workers on treatment outcomes, this 

including the patient rate of developing adverse complications, LOS and mortality.Most of these 

studies have focused on doctors and nurses, regardless of the fact that health workers comprise 

a wide range of professionals (Kruk et al., 2009).Studies by Aiken (2003)in Philadelphia, United 

States of America (USA) and Tourangeau et al. (2002)in Ontario, Canadareported thenegative 

association between a higher proportion of registered nurses and lower mortality.Needleman et 

al. (2002) reported on a large-scale study conducted in Boston, USAinvestigating the relationship 

between nurse staffing levels and the rate of adverse outcomes among patients. The findings 

revealed that the greater number of hours spent by registered nurses in nursing care was 

correlated with better outcomes of medical patients (such as LOS, the rates of urinary tract 

infections, upper gastrointestinal bleeding, hospital-acquired pneumonia and shock or cardiac 

arrest). This study, however, found no relationship between the proportion of registered nurses 

working hours and mortality (Needleman et al., 2002).  

In Vietnam, four categories of health workers (doctors, nurses, midwives and pharmacist) are 

perceived to be the main professionals contributing to the health outcomes as they are available 

in most health systems (Nguyen et al., 2016; WHO, 2016d). Nguyen et al. (2016) reported on a 

study examining the association between the availability of health workers and health outcomes. 

The results showed that the availability of different types of health workers can contribute to 

improved health outcomes, including a decrease in infant mortality rate (IMR) and U5MR (Nguyen 

et al., 2016). Another study on nursing skill mix in 243 European hospitals has found a significant 

relationship between professional nurses and improved patient outcomes. A 10% increase in the 
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proportion of professional nurses was associated with a 11% decline in the odds of patient deaths, 

whereas, replacing the professional nurses with a nursingassociate was, conversely, associated 

with a decrease in the quality of hospital care, and therefore, an increase in avoidable deaths 

(Aiken et al., 2017). The shortage of skilled health workers was found as the main contributing 

factor to the high prevalence of NCDs and undernutrition, premature deaths and high neonatal 

mortality rate (Haley et al., 2017; Lozano et al., 2012). In a country case study on progress in 

child survival between 2000 and 2013in Zimbabwe(Haley et al., 2017), a dire shortage of skilled 

health workers was found to be the prime barrier to the provision of quality care, as well as 

adequate maternal, neonatal and child health interventions. These insufficiencies eventually 

manifested in high neonatal mortality rates and were, thus, the main obstacle to accomplishing 

the millennium development goal-4 (Haley et al., 2017).     

Although several studies on the association between health workers and treatment outcomes 

were reported for years, the literature on SAMfor this motion, particularly in children,is limited. 

One recent study on the management of SAM investigated the perceptions of healthcare workers 

about the factors contributing to poor treatment outcomes for SAM, specifically case fatality rates 

(CFRs) and nutritional recovery (Muzigaba et al., 2018). Most of the participants believed that 

inappropriate diagnosis of SAM at the community and/or at the primary healthcare facilities was 

the predictor of the adverse conditions and high CFRs on admission. The basic idea was that 

inappropriate evaluation of SAM patients could lead to delayed referrals hence worsening the 

child’s conditions beyond recovery by the time they are admitted. Shortage of specialised health 

workers to attend to the critical conditions at the referral hospitals was also associated with high 

CFRs for SAM (Muzigaba et al., 2018). 

According to Mosadeghrad (2014), the quality and outcomes of healthcare services are primarily 

determined by the knowledge and technical skills of health workers. These attributes, however, 

need to be updated regularly through, amongst others, the Internet, journals and books, and in-

service training in order to correspond with the new evidence about healthcare (Mosadeghrad, 

2014). 

2.3 Childhood undernutrition 

2.3.1 Definition 

Malnutrition refers to health conditions that result from excesses or insufficiencies innutrients 

and/or energy consumption, and thus, comprises both overnutrition and undernutrition (Blossner 

et al., 2005; Green & Watson, 2005). The term malnutrition is, however, commonly used as an 

alternative term for undernutrition, despite an ongoing epidemic of overnutrition in both developed 



 

18 

and developing countries (Chopra et al., 2002). In this review, the term malnutrition is used in 

reference to undernutrition, which is defined as an insufficient intake of energy and nutrients to 

meet the requirements for growth and development, which may hinder the recovery from illness 

and affect the general health status of an individual (Green & Watson, 2005; Mehta et al., 2013).  

Childhood undernutrition can be defined by classifications systems and cut-off points. 

Kwashiorkor and Marasmus are the classifications which were originally used to describe the 

effects of protein-energy malnutrition in developing countries. These terminologies, however, do 

not account for the various causes and dynamic relationships that are relevant to the 

undernutrition in children (Joosten & Hulst, 2008; Mehta et al., 2013). Acute and chronic 

malnutrition are, thus, the general classifications used for childhood undernutrition. These forms 

are distinguished by specified cut-off values and clinical signs based on the WHO Child Growth 

Standards, as published in 2006 (Black et al., 2013; Mehta et al., 2013; WHO, 2006a). 

Chronic malnutrition is the result of prolonged intake of inadequate nutrients and frequent 

infections, leading to linear growth failure or stunting(Black et al., 2013; UNICEF et al., 2017). 

Stunting is described as a length/height-for-age z score (LAZ) below –2 of the WHO Child Growth 

Standards (Black et al., 2013). It can be initiated in-utero should maternal nutrition be insufficient 

and continues during early childhood if the nutrients intake is constantly insufficient. Stunting may 

impede a child from reaching his/her full possible height, and may, ultimately, lead to poor brain 

and cognitive development and short stature in adulthood (Stewart et al., 2013; UNICEF, 2018a).  

Acute malnutrition is a result of inadequate nutrient intake over a short period of time, often 

combined with infections, and is characterised by visible signs of wasting (Black et al., 2013; 

WHO, 2013a). Acute malnutrition can be classified into two groups, namely (1) moderate acute 

malnutrition (MAM) and, (2) severe acute malnutrition (SAM) (WHO, 2013a). MAM in children 

aged 6 to 59 months, is defined as weight-for-height (WHZ) between the -2 and -3 of the WHO 

Child Growth Standards, or a mid-upper arm circumference (MUAC) between 115 mm and 125 

mm (WHO, 2012b). SAM is described by WHZ below -3 of the WHO Child Growth Standards, a 

MUAC of less than 115 mm, and/ or the presence of bilateral pitting oedema of nutritional 

origin(WHO, 2013a; WHO & Unicef, 2009). Epidemiological information describing the 

malnutrition classification in infants under the age of 6 months is limited (WHO, 2013a). The 

diagnostic criteria of weight-for-length z-scores in infants younger than 6 months is, therefore, the 

same as the criteria for children between six and 59 months for both MAM and SAM. There is 

also no accepted criteria in terms of MUAC cut-off values for infants under the age of 6 months 

(Kerac et al., 2015).  
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2.3.2 Situation of child undernutrition 

Undernutrition remains a major public health burden, particularly in LMIC, accounting for 45% of 

all deaths in children younger than the age of five years globally (WHO, 2018). This translates 

into the loss of approximately 13 million children annually (UNICEF, 2018b). SSA is one of the 

regions with the highest U5MR, as one child in 13 dies before his or her fifth birthday (Hug et al., 

2018). Research has shown that all the countries with profoundly high rates of U5M (above 100 

per 1000 live births) are situated in SSA (You et al., 2015a). In Ghana, for instance, around 40% 

of deaths of children under five years are associated with malnutrition (Aheto et al., 2015; Antwi, 

2008). Other than contributing to high morbidity and mortality (Barker et al., 2011; Black et al., 

2008), undernutrition in infants and young children prolongs the length of hospital stay (LOS) 

(Gout et al., 2009) and increases the risk for NCDs in adulthood, as well as a reduced adult work 

capacity (Martins et al., 2011). 

The worldwide prevalence of acute malnutrition in children under five years of age is 7.5% or 50.5 

million. Approximately 16.4 million of these children have SAM, of which 4 million reside in Africa 

(UNICEF, 2018a). SSA has been shown to account for one-third of global undernutrition in 

children, with about 10% wasted children below the age of five years (Akombi et al., 2017a). A 

meta-analysis on the prevalence of malnutrition indicators (underweight, wasting and stunting) in 

children under five years was conducted within four SSA sub-regions (East Africa, West Africa, 

Southern Africa and Central Africa). Using the nationally representative Demographic and Health 

Survey (DHS), between 2006 and 2016, data from 32 countries within these regions were 

analysed. The overall prevalence for underweight, wasting and stunting was 16.3%, 7.1% and 

33.2%, respectively. The highest prevalence of undernutrition was reported in the East and West 

African countries (Akombi et al., 2017b). Sufficient interventions in enhancing infant and young 

child nutrition toward the achievement of the global targets by 2025 should, thus, be prioritised, 

especially these two sub-regions (Akombi et al., 2017b).  

A number of studies have been conducted on undernutrition in different countries within SSA. 

Table 2.4 illustrates the findings of wasting in children. The latest publications that have reported 

the children’s malnutrition rate (0-59 months) from 2010 are included to provide an overview of 

the recent prevalence of wasting in SSA. 

 

Table 2-4: Findings on wasting from different countries within SSA 

Authors Country Age 
group 

Sample 
size 

Prevalence  Screening 
method 
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Kimani et al., 

2010 

South Africa 1-4 years 671 Wasting 7% WHZ 

Aheto et al., 

2015 

Ghana 0-59 mths  2083 Wasting 8% WHZ 

Abera et al., 
2017 

South 

Ethiopia 

6-59 mths 398 Wasting 9% WHZ 

Derso et al., 

2017 

Northwest 

Ethiopia 

6-24 mths 587 Wasting 17% WHZ 

Endris et 

al.,2017 

Ethiopia 0-59 mths 3095 Wasting 9.7% CIAF 

Mgongo et al., 

2017 

Kilimanjaro 

region 

northern 

Tanzania 

0-24 mths 1870 Wasting 24.7% WHZ 

Legason&Dricile, 
2018 

Uganda  6-59 mths 978 Wasting 4.5% 

Severe wasting 

1.1% 

WHZ 

mths: months, WHZ: Weigh for Height z-scores, CIAF: composite index of anthropometric failure 

The prevalence rates of wasting in most studies range from 6% to 9.7% (Abera et al., 2017; Aheto 

et al., 2015; Endris et al., 2017; Kimani-Murage et al., 2010; Legason & Dricile, 2018). The 

majority of these studies were conducted in rural communities. One population-based study, on 

2083 children from 400 communities around Ghana, reported a wasting prevalence of 8% in 

children aged 0 to 59 months (Aheto et al., 2015). A recent, large scale study on 1870 children 

aged 0 to 24 months in northern Tanzania, found the highest prevalence of wasting at 24.7%. 

Nearly 12% of these children were found to present with all three undernutrition conditions 

(underweight, wasting and stunting) (Mgongo et al., 2017). Another recent study in Northwest 

Ethiopia showed a higher prevalence rate of 17% (Derso et al., 2017).  

The disparities in prevalence rates between different children across the countries are usually 

influenced by various factors, including children’s gender, ethnicity, feeding practices, sanitation, 

the economy of the family and mother’s level of education (Frempong & Annim, 2017; Pei et al., 

2014). In the reviewed studies above, different criteria were also used to define malnutrition and 

the children’s age groups were not the same. Although the majority of studies assessed the 

malnutrition according to the WHO child growth standards, one study used a composite index of 

anthropometric failure (CIAF) to measure the nutritional status (Endris et al., 2017). In this 
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screening method, three anthropometric categories were combined to form three integrated 

groups. CIAF, therefore, classifies undernutrition indicators into six groups, namely: (1) wasting 

only; (2) wasting and underweight; (3) wasting, stunting and underweight; (4) stunting and 

underweight; (5) stunting only; (6) underweight only. The children without any anthropometric 

failure are classified as ‘no failure’. CIAF is intended to measure the magnitude of malnutrition, 

emphasising the increased risk of morbidity in children with multiple undernutrition indicators 

(Nandy et al., 2005; Pei et al., 2014). According to Joosten and Hulst (2008), using diverse criteria 

can result in different malnutrition rates with different interpretations and difficulties in comparing 

prevalence rates. It is therefore important to use similar methodologies across the nations for 

easy comparison of malnutrition prevalence rates (Joosten & Hulst, 2008).  

In addition, the 2017 nutrition report of the WHO regional office for Africa reported a median 

wasting prevalence of 6.3% for countries with data between 2007 and 2015. Of all the 45 countries 

reported, 17 had an acceptable wasting prevalence of less than 5% (WHO, 2017a). This 

prevalence concurs with the global nutrition target of reducing and maintaining childhood wasting 

below 5% by 2025 (WHO, 2014b). Nineteen of the remaining countries had poor prevalence (5%-

9%), six were in the serious public health emergency range (10%-14%), while three countries 

were between 15.3% and 22.7%, which is more than the critical public health emergency range 

of 15% (WHO, 2017a). 

2.3.3 Aetiology of children malnutrition 

Infants and children between the age of 6 and 18 months are more vulnerable to malnutrition as 

the rate of growth and brain development are particularly higher, compared to other stages (WHO, 

2013a). Childhood undernutrition is attributable, but not limited, to factors including inadequate 

complementary foods, chronic infections such as HIV (WHO, 2013a), poor diet, recurrent 

infections and unhealthy environments (Blossner et al., 2005). Availability of water and sanitary 

facilities, mother’s age and health, economic status and place of residence are also important 

determinants of child malnutrition (Derso et al., 2017; Nagahori et al., 2015; Siddiqi et al., 2011). 

According to the UNICEF conceptual framework on malnutrition, the causes of childhood 

malnutrition are categorised into three levels. As demonstrated in Figure 2.1, these comprise 

basic causes, which are the potential resources at societal level. The way these resources are 

utilised regarding the legal, cultural and political structures, may have an impact on the availability 

and distribution of food within the household. Basic determinants are believed to be the main 

reason behind the underlying determinants of undernutrition that occur at the household level. 

These include poor health services, inadequate child and maternal care, and insufficient access 

to food. At the individual level, immediate determinants of malnutrition encompass inadequate 
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dietary intake with or without the presence of infections (UNICEF, 1998; UNICEF, 2014). Although 

published in 1990 on ‘strategy for improved nutrition of children and women in developing 

countries’ (UNICEF, 1990), the UNICEF conceptual framework for malnutrition has been adopted 

in several studies on the determinants of child malnutrition over the past years (Abera et al., 2017; 

Fuchs et al., 2014; Kinyoki et al., 2015; Mgongo et al., 2017). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure2-1UNICEF conceptual framework for causes of malnutrition (UNICEF, 1990) 

 

More recent studies have acknowledged the factors related to food production and food security, 

including severe poverty, weather conditions, low agricultural productivity and inequalities in food 

distribution, as the root cause of malnutrition (Abera et al., 2017; Kinyoki et al., 2015; Nandy et 

al., 2005). Poverty, in particular, is regarded as the main predictor of undernutrition as it can 

intensify the scarcity of resources for food security, contribute to the shortage of resources for 
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healthcare and lead to insufficiencies of resources required for optimal sanitation (Ricci et al., 

2018). 

Maternal education was also identified as one of the main determinants of child malnutrition. High 

rates of undernutrition have been discovered among children born to mothers with low education. 

The perspective behind this was that mothers with higher education levels understand the 

importance of a balanced diet for their children (Frempong & Annim, 2017; Nagahori et al., 2015; 

Nnyepi et al., 2006). These reports agree with a systematic review by Akombi et al. (2017a) that 

low parent education is a common determinant of wasting in many SSA countries. This review 

revealed that most families with uneducated parents usually earn a low income. Their children 

may eventually be predisposed to growth failure due to insufficient access to food, improper 

nutrition, as well as lack of access to healthcare services (Akombi et al., 2017a). According to 

Bain et al. (2013), the burden of undernutrition in SSA is furthermore exacerbated by 

underestimated attempts in investments on mitigation of malnutrition, and misuse of state funds 

in most African governments.  

Other factors associated with child undernutrition include maternal occupation, the absence of 

hygienic latrines at the household, personal hygiene, child age and illnesses, and birth order 

(Abera et al., 2017). Higher prevalence of undernutrition has been found among children with 

shorter birth intervals of less than 24 months than in those above 24 months. According to Rayhan 

and Khan (2006), protracted birth intervals between siblings enables parents to take better care 

of their children and may also diminish the chances of distributing family problems among the 

living siblings. Additionally, some studies suggest that diarrhoea and antenatal care (ANC) are 

direct risk factors of wasting. In a cross-sectional study by Derso et al. (2017), the children who 

reported with diarrhoea two weeks before the survey were found with high odds of developing 

wasting. The significant and higher risk of wasting among children with diarrhoea could be in 

relation to the loss of electrolytes, poor absorption of nutrients and reduced appetite. In addition, 

improper home-based management of diarrhoea, such as food and fluids restrictions, often delay 

treatment and, hence, promote wasting in children (Derso et al., 2017). ANC visits can enable the 

mothers to contact the health workers about child health, along with crucial information about 

better caring and feeding practices for their children (Abera et al., 2017).  

A high prevalence of child undernutrition has been reported in different settings, including rural 

areas and hospitals (Abera et al., 2017; Barker et al., 2011; Endris et al., 2017; Mgongo et al., 

2017). However, child undernutrition is often under-reported due to the varying methods used in 

assessment of child nutritional status, as well as the failure to prioritise nutrition as part of patient 

care (Joosten & Hulst, 2008; Mehta et al., 2013; Pawellek et al., 2008; Secker & Jeejeebhoy, 
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2007). Moreover, in some countries like Ghana, parents discontinue attending postnatal clinics 

after completion of their children’s vaccination at 9 months. As assessment of nutritional status is 

offered at clinical settings during the routine postnatal visits, these children miss their chances to 

be screened for malnutrition (Antwi, 2008) 

2.3.4 Management and treatment of SAM 

The WHO published an updated guideline ‘Updates on the Management of Severe Acute 

Malnutrition in Infants and Children’ in 2013. These guidelines emphasise, amongst others, the 

importance of early identification of SAM in the community by use of MUAC as the screening tool 

in children between the age of 6 and 59 months (WHO, 2013a). All children who present with a 

MUAC <115mm, or any grade of bilateral pitting oedema, should be referred immediately for 

further assessment and management at a health facility. The WHO guidelines, thus, encourage 

integrated management of SAM, which comprises inpatient and outpatient treatment based on 

the severity of the symptoms.  

Children between the age of 6 and 59 months who are diagnosed with SAM but who have no 

signs of severe clinical illness and have good appetite are treated as outpatients with ready-to-

use therapeutic foods (RUTF) and oral medication for infections (WHO, 2013a). RUTF should be 

provided during the regular follow-ups until sufficient weight has been gained (WHO and UNICEF, 

2007; WHO, 2013a). Referred children who are between the age of 6 and 59 months must be 

assessed by either MUAC or WHZ. Those with MUAC < 115 mm, WHZ < -3 and/or bilateral pitting 

oedema should be admitted immediately to healthcare facilities for treatment (WHO, 2013a). 

Severe dehydration, lack of appetite, high fever, lethargy, respiratory distress and anaemia are 

also important complications that can determine admission of SAM children to healthcare facilities 

(Trehan & Manary, 2014; WHO, 2013a).  

In infants younger than 6 months, SAM is defined as weight-for-length z score less than -3 or the 

presence of bilateral pitting oedema. The diagnosis criteria for infants younger than 6 months of 

age with SAM are however not included in previous guidelines regardless of the plausible 

prevalence and health risks in these children, including increased risk for mortality and 

physiological and immunological immaturity (Kerac & McGrath, 2017). This exclusion might be 

due to a lack of research and prevalence reported in this group (WHO, 2013a). The updated WHO 

guidelines indicatethat infants younger than 6 months who have an insufficient weight gain and 

are not responsive to nutrition counselling and support, should be admitted for in-patient treatment 

(WHO, 2013a). Infants presenting with the following complications should also be admitted for 

inpatient care: serious clinical conditions, recent weight loss or failure to gain weight, ineffective 
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breastfeeding, the presence of pitting oedema, and any medical or social distress that requires 

full assessment and intensive care (WHO, 2013a). 

While management strategies of SAM for children aged 6 to 59 months are explicitly developed, 

the management of SAM in this population (<6 months) is not clearly defined. There is little 

evidence indicating an application of SAM management criteria for children between the age of 6 

and 59 months to infants younger than 6 months (WHO, 2013a). The updated WHO guidelines, 

however, recommend that infants younger than 6 months with SAM without medical complications 

to be treated as outpatients with a course of broad-spectrum antibiotics suitable for their weight 

(WHO, 2013a). As these children are typically ineligible for RUTF (Kerac et al., 2012), their 

feeding approach should focus on re-establishing exclusive breastfeeding (WHO, 2013a).  

Children with SAM need accurate and intensive care due to extreme physiological and metabolic 

distress that occurs with SAM. The WHO has developed the 10-step clinical guidelines for 

inpatient treatment of children with SAM, to enhance recovery rate and to reduce mortality 

(Ashworth et al., 2003). These 10 steps of treatment are executed in two phases: initial 

stabilisation phase, which entails management of acute medical conditions, and a longer 

rehabilitation phase that lasts up to a period of six weeks (Ashworth et al., 2003). Figure 2.2 

elucidates the 10-steps and the estimated time scale, and includes treatment or prevention of 

hypoglycaemia, hypothermia and dehydration, the correction of electrolyte imbalance, treatment 

or prevention of infections, correction of micronutrient deficiencies and commencement of 

cautious feeding (Ashworth et al., 2003). The blood glucose level below 3mmol/dl is the sign of 

hypoglycaemia and it should be treated immediately with a 50ml bolus of 10% glucose or sucrose 

solution orally or by a nasogastric tube, followed by two-hourly starter feed if the child is conscious. 

In the case where the child is unconscious, intravenous sterile 10% glucose should be 

administered, followed by 50ml of 10% glucose or sucrose by nasogastric tube and initiation of 

two-hourly starter feed  (Ashworth et al., 2003). As all children with SAM are vulnerable to 

hypoglycaemia, in situations where blood glucose cannot be tested, it should be presumed and 

treated accordingly (WHO, 2013b). In most cases, hypoglycaemia and hypothermia occur 

simultaneously and are indicative of infections. The axillary temperature of <35°C shows the 

presence of hypothermia and should be treated by immediate feeding, rewarming the child and 

provision of antibiotics (Ashworth et al., 2003). Dehydration status in children with SAM is not 

easily determined with clinical signs alone. It is therefore recommended to assume all children 

with watery diarrhoea are dehydrated and to treat them with rehydration solution for malnutrition 

(ReSoMal) orally or by nasogastric tube (Ashworth et al., 2003; WHO, 2013b). 
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Figure 1-2: Principles for routine care of SAM (Ashworth et al., 2003) 

Electrolyte imbalance is a contributory factor for oedema in children with SAM and it can be 

corrected by the provision of extra potassium and magnesium. As a high dose of sodium can be 

fatal if administered to children with SAM, a low sodium rehydration fluid such as ReSoMal is 

recommended (Ashworth et al., 2003; WHO, 2013b). Although children with SAM are susceptible 

to multiple infections, the usual signs of bacterial infections are generally invisible, therefore, when 

admitted it should be presumed they have infections and treated routinely with a broad-spectrum 

antibiotic such as ampicillin and gentamicin (Ashworth et al., 2003; WHO, 2000a). All severely 

malnourished children normally have micronutrient deficiencies as well, which can be treated by 

supplementation of folic acid, copper, vitamin A, zinc and iron. Iron supplementation is, however, 

deferred until the rehabilitation phase when a child has a good appetite to avoid the proliferation 

of infections (Ashworth et al., 2003).  

The rehabilitation phase begins once a child has regained his or her appetite, is metabolically 

stable and has a reduced or no oedema (WHO, 2013b), and entails catch up growth, which aims 

to promote rapid weight gain. A sudden consumption of large amounts of feeds can lead to heart 

failure and, hence, gradual transitional feeding is recommended forcatch-up growth. It further 

involves the provision of sensory and emotional support, which assist mental and behavioural 

development. Preparation for follow-up after discharge is also required for full recovery (Ashworth 

et al., 2003).  

According to the WHO updates on the management of SAM, the transfer of children with SAM 

from inpatient treatment to outpatient care can only be determined by the resolution of all the 
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medical complications. This includes oedema, the return of appetite and clinical alertness rather 

than anthropometric outcomes such as MUAC and WHZ (Ashworth et al., 2003). Conversely, 

discharge from SAM treatment, this being both the in-patient and community treatment, should 

only take place when a child has no oedema for at least two weeks, WLZ/ WHZ is ≥2 and/ or 

MUAC is ≥125mm. The WHO encourages the use of similar anthropometric indicators for both 

admission and discharge. Therefore, if MUAC was used to assess and determine the enrolment 

of a child to SAM treatment, it should also be used to confirm nutritional recovery (Ashworth et 

al., 2003). 

2.4 Health workers’ role in the management of SAM 

Trained nutrition professionals, such as nutritionists and dieticians, responsible for implementing 

nutrition programmes in health facilities and in the community, are an important part of the health 

workforce (Steyn, 2011).Meeting nutrient requirements is one of the basic interventions in health 

improvement as all diseases increase nutritional needs (Griggs et al., 2017). Good nutrition 

reduces morbidity in people, and as a result, a decline in mortality rates. This consequently 

reduces the workload on health systems and thus contributes to improved health services 

(Development Initiatives, 2017; Mowe et al., 2008). Several studies have found that the decreased 

LOS, as well as the low mortality rate in patients, are attributable to optimum nutrition (Freijer et 

al., 2013; Gupta et al., 2011; Leandro‐Merhi et al., 2011; Lim et al., 2012; Vivanco-Muñoz et al., 

2010). 

Moreover, sufficient supply of medication can assist the health systems to operate effectively. 

The efficient use of medication, however, depends on the knowledge, skills and motivation of the 

health workers (Chen et al., 2004). The functional health workforce strategies (including 

appropriate skill mix) have been confirmed to improve the performance of health systems (Chen 

et al., 2004; WHO, 2016b). This can also enhance the UHC even when the resources are limited, 

hence, promoting the progress toward attainment of SDGs (WHO, 2016b). 

In this regard, the Department of Health in KwaZulu Natal (KZN) in South Africa has identified the 

service providerswho are notably required for the management and treatment of SAM within the 

province(Department of Health, 2014). The services of these health workers extend from the 

inpatient to the outpatient management of SAM. Their work also includes community 

empowerment and mobilisation, with the focus of creating awareness about the causes, signs 

and treatment of SAM (UNICEF, 2015). Table 2.5 illustrates the roles of the prominent health 

workers in the management of SAM as per the Department of Health of KZN in South Africa 

(Department of Health, 2014). 
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Table 2-5: Roles and responsibilities of health workers in the management of SAM 
(Department of Health, 2014) 

Designation Roles (inpatient and outpatient) 

  

Dietician The dietician forms part of the multidisciplinary team in the inpatient 

management of SAM patients. The roles of dietician are as follows: 

 Prescribe and manage the nutritional care depending on the 
assessment and classification of the patient. 

 Participate in clinical audits and death reviews related to 
SAM. 

 Record all the consultation on the patient’s file. 

 Dietician should also ensure that the follow up of the child 
continues properly at the primary healthcare (PHC) level 
after discharge. 

 Dietician links with the nutrition advisor at PHC to monitor 
how SAM patients are followed.  

Paediatrician The paediatrician forms part of the multidisciplinary team in the 

inpatient management of SAM patients.  

 Paediatricians link with doctors at paediatrician outpatient 
department (POPD) and ensure the application of 
guidelines for hospital treatment of SAM patients. 

 Review medical assessment and classification of SAM 
made by POPD doctors, and provide medical management 
to SAM patients.  

 Participate in clinical audits and death reviews related to 
SAM. 

 Record all the consultation on the patient’s file. 

Paediatric Nurse 

 

Paediatric nurses form part of the multidisciplinary team in the 

inpatient management of SAM patients.  

 Provide intensive care of the patient and record all relevant 
information of the patient. 

Paediatric 

Operational 

Manager (OM) 

 Paediatric OM is accountable for the general care and 
needs of SAM patients.   

 Report all the SAM patients’ information to the hospital 
management, such as statistics on SAM, referral systems of 
SAM patients and monthly deaths.   

PHC Integrated 

Management of 

Childhood Illness 

(IMCI) Trained 

Professional 

Nurses 

 IMCI trained nurses based at PHC assess all the children 
attending at their facility and classify their malnutrition 
status. 

  Educate mothers on SAM and MAM, and signs of other 
childhood illnesses.  

 In health facilities where nutrition advisor is not available, 
IMCI trained nurse monitors the patients registered in the 
outpatient supplementation programme, record all patient 
details and collect all data on child health and nutrition. 

PHC Nutrition 

Advisors 

 The nutrition advisor at PHC is responsible for all the 

interventions related to nutrition at the PHC level.  
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 These include: growth monitoring of all children under five 

years, nutrition assessment, nutritional management of 

patients and issuance of therapeutic supplements 

 Follow up on SAM patients referred to community caregivers 

(CCG’s) or family health team and link with relevant CCGs to 

ensure household visits of discharged SAM cases. 

PHC OM  PHC OM is responsible for the overall management of 

patients at PHC. 

 Compile and submit a monthly report of PHC statistics on 

child health and nutrition as well as CCG’s monthly summary 

report to the district. 

CCG’s  CCG’s conduct home visits to SAM patients and report to 

PHC about the progress of the child. 

District Clinical 

Specialist Team 

(DCST) 

The DCST is made up of both health facility and PHC workers. The 

roles of DCST include:  

 Monitoring of health facility services to ensure adherence to 

clinical protocols and guidelines.  

 Provision of data on causes of death and follow up on the 

facilities’ quality improvement. 

 DCST also support the dietitians and nutrition advisors on 

improving the quality of care provided to malnourished 

children. 

CCG’s: community caregivers, DCST: District Clinical Specialist Team, PHC: primary healthcare, IMCI: Integrated   

Management of Childhood Illness, POPD: paediatrician out-patient department, OM: Operational Manager 

2.4.1 Health workers in Ghana 

According to the Ministry of Health Ghana, Ghanaian health workers have to be registered with 

the specific regulatory agencies before they can practice. These agencies are the governing 

bodies established by law with the aim of endorsing the health training institutions based on the 

identified strategies (including accessibility and quality of training sites), as well as ensuring that 

the relevant members of their profession have registered (Ministry of Health Ghana, 2011). The 

agencies include, amongst others, the Medical and Dental Council,  Nursing and Midwifery 

Council (Ministry of Health Ghana, 2011), and Allied Health Professional Council (Ministry of 

Health Ghana).  
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Health workers are, thus, monitored and regulated by different regulatory agencies. The specialist 

medical practitioners,general medical practitioners(GP), physician assistants and house officers 

(HO) are monitored by the Medical and Dental Council(Ministry of Health Ghana, 2011). HO refers 

to the practitioner who is receiving further training in a hospital post to acquire basic clinical skills 

(Mdcghana, 2015). The Nursing and Midwifery Council regulates nursing and midwifery 

professionals (Ministry of Health Ghana, 2011). The Allied Health Professional Council, 

furthermore, encompass diet therapy staff, nutrition staff, disease control staff, technical officers-

prosthetics and orthotics, physiotherapy staff and occupational therapy staff. Dieticians and 

nutrition officers, for instance, fall under diet therapy staff and nutrition staff, respectively (Health 

& Services, 2005). Table 2.3 demonstrates the types of health workers involved in SAM 

management in Ghana and their job description as per Ministry of Health Ghana& Ghana Health 

Services (2005), Health and Services (2005), Mdcghana (2015) and Ministry of Health Ghana 

(2011).  

Table 2-6: Types of health workers that are involved in SAM management in Ghana  

Health workers Responsibilities and duties 

GP Diagnosing, caring and treating illnesses in patients, and overall 

maintenance of health.  

Specialist medical 

practitioners 

Diagnose and treat specific categories of diseases or certain types of 

patients. 

HO Works under the supervision of the trainer to perform all the medical 

tasks assigned by the consultant, specialist or medical officer within 

the same category. 

Nursing 

professionals 

Planning, management, provision and evaluation of nursing care 

services for patients. Nurses in Ghana usually provide nursing 

activities independently or in a team with other health workers and 

medical doctors. 

Dieticians  Responsible for development and planning of the therapeutic diets 

according to the medical and physical condition of the patients. Also 

accountable for counselling the patients and their families about the 

recommended diet. Dieticians’ services should be based on the 

general dietetic standards and the medical practitioner’s commands. 

The specific duties of dieticians include, but are not limited to, 

provision of diet therapy services to inpatient and outpatients, and 

identifying the nutritional needs and diet restrictions for patients. 
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Nutrition officer Responsible for ensuring the population achieves and sustains good 

nutrition. The primary duties include development of strategies and 

technical nutritional guidelines in liaison with other relevant agencies, 

monitoring of nutrition programmes implementation (such 

breastfeeding, supplementary feeding and vitamin A deficiency 

control) at the community level, monitoring of growth promotion and 

trends in macronutrient malnutrition situation in the community, and 

coordination of nutrition activities in relevant agencies. 

GP: Generalist medical practitioners; HO: House officer 

2.5 Conclusion  

Adequate investment in the health workforce is the fundamental strategy towards the attainment 

of general health coverage. Shortage of health workers can, therefore, put the health of the 

population in danger and impair health systems. Appropriate composition of health workers 

should be considered in health staffing, as various roles, played by different types of health 

personnel, are essential for an efficient health system. The literature review has shown that the 

critical shortage, imbalance distribution and skill mix of health workers are persistent challenges 

of health systems globally. Africa is amongst the regions with the lower density of health workforce 

andSSA constitutes the substantially lowest numbersbut also has the highest prevalence of 

malnutrition. Many studies on the association between health workers and health outcomes have 

focused on limited types of health workers including nursing and midwifery, physician, and 

pharmacy. The literature, though, revealed the possible association between the clinical 

outcomes and an increased quantity and type of health workers. 
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CHAPTER 3 METHODOLOGY 

3.1 Introduction 

This chapter explains the research procedure that was used to collect and analyse the data and 

provides an overview of the study design followed, sample size and sampling method. This sub-

study is one of the sub-studies under the larger SAMAC study. SAMAC is a multi-country, multi-

hospital study based on a retrospective study design with a quantitative, descriptive-comparative 

approach. Data has been collected in Botswana and Ghanaand is on-going in South Africa. 

Ethical approval is currently being sought for data collection in Kenya and Malawi.  

Owing to insufficient financial resources for travelling and accommodation, the M.Sc. candidate 

did not participate in data collection. This sub-study was, therefore, based on secondary data 

collected from three Ghanaian hospitals included in the SAMAC larger study. The candidate did, 

though, assist in the cleaning of the data captured into Microsoft Access and filing of the data 

extraction forms. The candidate has alsoexecuted this sub-study, compiled literature review and 

wrote up this mini-dissertation. As the data collection for the SAMAC larger study is still ongoing, 

only a subset of the SAMAC study’s data is presented in this mini-dissertation. 

3.2 Study design 

As secondary data was used in this sub-study, the same study design as the SAMAC larger study 

was used.  The SAMAC larger study has a retrospective study design with a quantitative, 

descriptive-comparative approach. In retrospective study design, the formerly collected data, until 

the current data is utilised to determine the association between the risk factor of interest and an 

identified outcome of the study(Bruno, 2016; Ehrlich & Joubert, 2014). A quantitative approach is 

generally used in research that engages numerical data. The purpose is to identify or prove the 

connections between the exposure and outcome, hence, producing descriptive, substantial 

results (Williams, 2007). According to Creswell (2012), a quantitative approach can be used in 

either experimental or non-experimental designs to examine the correlation between variables, 

or the association among two or more groups in relation to exposure.  

3.3 Study setting and sampling method 

Secondary data collected in three referral hospitals in Ghana was used in this sub-study. To 

obtain the sample of the hospitals for the study, all the hospitals treating SAM in Ghana were 

placed on a list and numbered. A computer-generated random numbers table was used to select 

the hospitals randomly. Three hospitals were identified for inclusion. Data collection took place in 
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three regions (Ashanti, Greater Accra and Northern) in Ghana, with data collected from one 

hospital in each of these regions.  

In the Ashanti region, Konfo Anokye Teaching Hospital (KATH) was included. KATH is the second 

largest hospital in Ghana and the only tertiary health institution in the Ashanti region. It is located 

in Kumasi, which is one of the largest cities in Ghana.It currently has an approximate bed capacity 

of 1200. KATH also serves as the referral hospital for other regions in Ghana, which include Volta, 

Central, Western, Eastern, Brong-Ahafo and Northern. Amongst others, it provides specialist 

services for child health and medicine.  

In the Greater Accra region, data collection took place at Princess Marie Louise (PML) Children’s 

Hospital. PML is one of the few hospitals specialising in children’s health in Western Africa. It is 

a 74 beds hospital located in the commercial area of Accra. It serves as a referral centre for 

several health facilities in Ghana. Tamale Teaching Hospital (TTH), the third hospital at which 

data was collected, is situated in the Northern region of Ghana. It is located near Tamale, the 

capital city of the Northern region of Ghana.This regional hospital serves as the referral centre for 

the three northern regions of Ghana (Northern, Upper East and Upper West). TTH is a 380-bed 

capacity hospital, which provides specialist services in, amongst others, child health and Intensive 

Care Unit. 

3.4 Study sample:  medical records 

Data for SAMAC study was collected exclusively from the medical records. The selection of the 

medical records commenced once the ethics approval from the hospital were obtained. A 

screening tool (Addendum A) was used to screen medical records for inclusion as per the 

inclusion and exclusion criteria indicated in section 3.4.2. The screening form comprised the file 

number, age, diagnosis of SAM, diagnosis of the condition related to SAM, the presence of other 

medical problems and the date of admission. The medical records that complied with all the 

requirements were included. The data extraction register (Addendum C) which encompassed the 

unique study data extraction form number, hospital, hospital medical record number and date of 

extraction, was completed when the medical record had been included. Thescreening tool and 

data extraction register were designed by the primary investigators of SAMAC study with the 

intent to avoid replication of included medical records.  

3.4.1 Inclusion and exclusion criteria:  Study site and medical records 

In order to be included in the study, the target population had to have the key features identified 

by the researcher; these features are known as inclusion criteria. Target population refers to the 

group from which the researchers intend to collect data and draw conclusions (Ehrlich & Joubert, 



 

34 

2014).According to Patino and Ferreira (2018), the inclusion criteria play an important role in 

achieving the outcome of the study and they should, therefore, answer the research aim and 

objectives. Exclusion criteria, conversely, are the additional characteristics of the potential 

subjects that could interfere with the success of the study; these include the characteristics that 

could bias the results of the investigation or increase their risk for the adverse outcome (Patino & 

Ferreira, 2018). As secondary data was used, the inclusion and exclusion criteria for this sub-

study followed the same procedure as the larger SAMAC study.   

Inclusion criteria 

 All hospitals treating infants and children (0 to 59 months) diagnosed with SAM were 

regarded as eligible for inclusion.  

 Medical records of infants and children of both genders, between the ages of 0 to 59 

months admitted for the treatment of SAM, regardless of severity, the presence or 

absence of appetite and oedema and/ or any other infectious diseases secondary to SAM, 

were included. 

 Medical records of infants and children diagnosed with conditions or diseases related to 

SAM (such as recurring infections, malaria, dehydration, diarrhoea, TB, parasite 

infestations, cholera etc.) were included, provided the infant or child adhered to the WHO 

admission criteria for SAM. 

 Medical record of the child who had been admitted for something other than SAM, and 

SAM was identified during his hospital stay was also included. 

 Medical records of infants and children from January 2013 until July 2018, as per the 

WHO’s amended treatment guidelines in 2012. 

Exclusion criteria  

 Medical records of children admitted to these hospitals diagnosed with any medical 

problems not related to SAM, andof those diagnosed with additional unspecified 

metabolic, neurodevelopment or any other growth disorders were excluded.  

 Medical records of children with low birth weight or preterm and incomplete files were 

excluded. 

 If SAM developed in the hospital due to critical illness, such as cancer, for instance, the 

file was excluded. 



 

35 

3.5 Sample size 

A sample can be defined as a relatively smaller group of individuals selected from a target 

population. The intent of the researcher is to study this group for generalising the findings to the 

entire population (Alvi, 2016; Creswell, 2012). 

As the data was collected from the medical records, all the records meeting the inclusion criteria 

were included in the sample. This sub-study was based on 596 medical records(305 from TTH, 

149 from PML and 142 from KATH) that were available during the period of data extraction. 

According to Cohen (1969), a sample size 200 is sufficient to detect consistent differences 

comparing continuous outcomes among multiple groups of equal sizes. The sum of 596 samples 

for three hospitals was, therefore, appropriate to identify the differences between constant 

outcomes, such as weight improvements at discharge or LOS.  

3.6 Data collection 

Data refers to new evidence that has not been processed, organised or analysed and, thus, has 

a basic significance that can be useful to decision makers (Mohajan, 2016). The data used in this 

sub-study was obtained from the SAMAC study coordinator within the Centre of Excellence for 

Nutrition (CEN), who carried out the research. According to Mohajan (2017), secondary data can 

be categorised based on the source, into internal and external. Data from the organisation where 

the study is being conducted are referred to as internal secondary data, while external secondary 

data are information from other sources outside the institution. 

Once the hospitals had been nominated, the managers of all the selected hospitals were 

contacted and invited to participate in the study. Thereafter, the hospitals’ specific ethics 

applications were pursued.All procedures of data collection for this sub-study were the same as 

the procedures of the large study. For the purpose of this sub-study, data on the type of health 

workers, as well as admission and discharge data extracted from the medical records wereused. 

3.6.1 Data extraction 

A data extraction form (Addendum B) used in the SAMAC study was adapted by primary 

investigators of SAMAC studyfrom WHO documents published on the admission criteria and 

treatment guidelines (WHO, 2013b; WHO & Unicef, 2009). 

Data were extracted from hospital records by two junior registered dieticians and 

fourpostgraduate students. Detailed training on the completion of the data extraction form was 

provided by Dr Dolman, Mrs Conradie and Dr Lombardto standardise all thedata extractors. Three 
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teams consisting of two people each extracted the data from medical records at the included 

hospitals. The ward registers were used to obtain the medical record identification (ID) number. 

When the medical record ID numbers had been identified, they were used to retrieve the medical 

records from the records department. The records were screened for inclusion by data extractors 

using the screening tool (Addendum A). Data extraction commenced once the included medical 

records were identified. 

For the purpose of the large study, the relevant data extracted included, broadly, basic 

demographic information (country of residence, treatment hospital, gender, the age at admission), 

admission and discharge criteria, anthropometric information, nutritional treatment, clinical signs 

and biochemical measurements. This sub-study used data on the type of health workers, as well 

as admission and discharge data to determine the relevant clinical outcomes(Addendum B). The 

clinical signs or diagnosis made, this included oedema, the presence of an appetite, clinical signs 

of emaciation, diarrhoea and severe pallor, were defined according to the health care provider 

and not necessarily according to the definition of the WHO. Oedema was categorised into three 

grades; (1) mild oedema (grade +) which manifest itself in both feet or ankles, (2) moderate 

oedema (grade ++) ifoedame is present in both feet and the lower legs, hands or lower arms, and 

(3) severe oedema (grade +++) which is generalised bilateral pitting oedema noticed in both feet, 

legs, arms and face (Ghana Health Services, 2010). 

3.6.2 Quality assurance 

Quality assurance can be defined as all the planned and regular activities required to demonstrate 

adequate confidence that the service or results will fulfil the requirements for quality (Rees & 

Bartram, 2000).  

Data extractors conducted data extraction by recording the necessary information from the 

medical record. Once data extraction was completed for each medical record, the researchers 

examined the extracted data to ensure correctness and completeness. To ensure quality control, 

10% of all data extraction forms collected during any given week were double-checked by another 

data extractor.Any decisions regarding the inclusion of information from the medical record that 

was unclear to the data extractors, such as hand-writing related problems, were discussed with 

the researcher and a final decision was made in terms of the inclusion of that data by the 

researcher. Missing data was noted on the extraction form. Data extractors double-checked the 

data extraction of 10% of the medical records, and if changes were required, these were made in 

red pen (first round data extraction was made in black pen). 



 

37 

3.7 Data capturing 

After collection, data were captured in Microsoft Office Access by the researchers. The database 

was built by the researchers under the supervision of Dr Ricci, the statistician. Data were cleaned 

by a second person and all mistakes corrected. As discussed above, the inclusion of any 

information from the medical records that were unclear to the field workers was decided by the 

researcher. If a final decision could not be made, this was referred to one or more of the primary 

investigators for a final decision.  

3.8 Data storage 

Only the data extractorsand researchers have access to the data extraction forms, and only 

researchers and primary investigatorshave access to the captured, electronic data. All electronic 

data were password protected. Back-up electronic data are also password protected and kept in 

a locked cupboard in a locked office at the North-West University, Potchefstroom Campus. Data 

extraction forms are kept in a locked cupboard in a locked office at the North-West University, 

Potchefstroom Campus, and will be stored for seven years.   

3.9 Data analysis 

Data were captured into Microsoft Access Software.  After capturing, 10% of the data was double 

checked to ensure accuracy with regards to capturing of the data.  Data was exported into the 

Statistical Analysis System (SAS) software package version 9.4 for statistical analysis.  Statistical 

analysis was performed by the statistician Dr Ricci. 

A non-parametric test (Kolmogorov-Smirnov) was performed on all variables to test for normality, 

and a histogram to test for outliers.  Continuous variables were described using the median and 

interquartile range, and categorical data using frequencies and percentages. Anthropometric data 

were converted to age and gender-specific Z-scores using the igrowup standard SAS macro 

derived from the anthropometry software version 3.2.2. (available at 

http://www.who.int/childgrowth/software/en/). 

LOS was determined by calculating the difference between admission and discharge day.  The 

age (in months) was determined by calculating the difference between the date of birth and 

admission date, while the average daily weight gain was calculated from the difference between 

median weight on admission and discharge and the average LOS.  Data from the deceased 

patients were not taken into consideration when determining the LOS or weight gain. 
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It was intended to determine the associations between the type of health worker involved in the 

in-patient care of children with SAM, and the clinical outcome.  Due to a large number of missing 

data, statistically testing to determine the associations could unfortunately not be performed 

(discussed further in chapter 4 and 5). 

3.10 Dissemination of results  

As the results of the SAMAC study is intended to improve the health services of the included 

hospitals, feedback to the hospitals is a crucial part of the study. Therefore, the results of this sub-

study will be provided to the included hospital, as well as the Ministry of Health Ghana at the end 

of the SAMAC study. Hence, the results were presented by hospitals and by gender to enable the 

primary investigators to identify and understand the relevant information to include in the final 

report for each hospital. 

3.11 Ethical consideration 

Ethics can be defined as the norms of conduct indicating the acceptable and unacceptable 

practices to be considered in decision-making. Research ethics involve the protection of 

participants’ dignity, the publication of information of the research, as well as usual requirements 

at work (Fouka & Mantzorou, 2011; Resnik, 2011). Ethical clearance for the larger study was 

obtained from the Health Research Ethics Committee (HREC) at the North-West University 

(NWU) and was granted under the ethics number NWU-00063-17-A1. Permission was also 

granted by Ghana Health Service (GHS-ERC: 09/06/17), Konfo Anokye Teaching Hospital, and 

Tamale Teaching Hospital respectively (Addendum D, E and F). As data were extracted from 

medical forms, informed consent was not necessary. The permission to use the SAMAC large 

study data in this sub-study was obtained from the SAMAC study Coordinator. Ethical approval 

for this sub-study was granted by NWU HREC under the ethics number NWU-00063-17-A1-03. 

3.11.1 Privacy and confidentiality 

According to Bell (2014), confidentiality is a promise that the participants will not be identified in 

a recognisable manner. Confidentiality was maintained throughout the study. Data from the 

medical records were captured in a private office at relevant hospitals and the information written 

in the medical records was kept within research team members at all stages of the study.  

3.11.2 Anonymity and respect 

All the information was captured anonymously as no names or identification of the child, mother, 

or healthcare professionals were captured. Only the distinct from numbers were used to identify 
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the subjects. Anonymity refers to the promise that the names of the respondents will not be known 

even by the researchers (Bell, 2014).  

3.12 Conclusion 

This chapter has provided a description of the research methodology that was used in this sub-

study. The study design and procedures of data collection followed in this sub-study was 

discussed. The ethical consideration, as well as the data analysis techniques used, were also 

explained. The research findings for this sub-study will be presented, based on the data analysis, 

in the next chapter.  
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CHAPTER 4 RESULTS 

4.1 Introduction 

This chapter provides an overview of the results obtained during this sub-study. The aim of this 

sub-study was to determine the association between the types of health workers involved in the 

management of infants and children, aged 0 to 59 months, admitted with SAM in three referral 

Ghanaian hospitals, and clinical outcomes. The results are presented in descriptive and analytic 

statistics, frequencies, percentages, tables and figures. Results on four key areas of this sub-

study are presented: 1) description of the study sample; 2) types of health workers attending to 

children admitted to three Ghanaian hospitals with SAM; 3) clinical outcomes of children; 4) the 

association between the type of health workers and clinical outcomes of children. 

4.2 Description of the study sample 

The records of five hundred and ninety-six children were included, of whom 305 (51%) were 

admitted to TTH, 149 (25%) to PML and 142 (24%) to KATH. Approximately half (n=304, 51%) of 

the children were boys. The prevalence of SAM was heterogeneous across the different age 

groups. It was higher amongst the children aged 6 to 12 months (n=169, 28%) and 12 to 24 

months (n=226, 38%)and lower in children aged 36 to 48 months (n=24, 4%) and 48 to 59 months 

(n=14, 2%).SAM frequency, however, decreased with age (24 to 36 months: n=97, 16% and 48 

to 59 months: n=14, 2%). The number of infants aged 0 to 5 months was 66 (11%). Table 4.1 

presents the age of the children admitted with SAM, categorised by gender. As illustrated in 

Figure 4.1, the majority of children (n=486, 82%) were diagnosed with SAM at admission.  

Table 4.1: Age proportion of children admitted with SAM stratified by gender 

Age group 
(months) 

 Girls  
n (%) 

 Boys  
 n (%) 

 Total  
n (%) 

       

0-5 months  31 (10.6)  35 (11.5)  66 (11.1) 
       
6-12 months  85 (29.1)  84 (27.6)  169 (28.4) 
       
12-24 months  109 (37.3)  117 (38.5)  226 (37.9) 
       
24-36 months  46 (15.8)  51 (16.8)  97 (16.3) 
       
36-48 months  15 (5.1)  9 (3.0)  24 (4.0) 
       
48-59 months  6 (2.1)  8(2.6)  14 (2.4) 
       
Total  292 (49.0)  304 (51.0)  596 (100) 

n: sample size  
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Figure 4-1: Time when SAM was diagnosed 

4.2.1 Anthropometry characteristics at admission 

As demonstrated in Table 4.2, median weight was 3.3 kg (IQR 2.7, 4.0), 5.0kg (IQR 4.5, 5.8), 6.4 

kg (IQR 5.4,7.0) and 10.0 kg (9.0,10.5) for children aged 0 to 5 months, 6 to 12 months, 12 to 24 

months and 48 to 59 months, respectively. MUAC at admission was 102.5 mm (IQR 100.0, 111.5), 

105.5 mm (IQR 99.5, 112.0), 106.0 mm (IQR 101.0, 113.0) and 116.0 mm (IQR 110.0, 117.0) for 

the same age group respectively. Median WL/HZ was -4.7 (IQR -5.4, -3.8) for children aged 0 to 

5 months and -4.2 for 6 to 12 and 12 to 24 months-children (IQR -5.0, -3.3 and IQR -5.2, -3.6 

respectively). MedianWL/HZdecreased with age between 36 to 48 months and 48 to 59 months-

children (-4.5: IQR -7.8, -2.1 and -5.1: IQR -5.1, -5.1 respectively). 

4.2.2 Clinical signs and medical conditions at admission 

At admission, the children presented with malaria, HIV, tuberculosis (TB), gastroenteritis, 

diarrhoea, respiratory infection, meningitis, urinary tract infection and/ or oedema.  Of the 596 

children admitted, 138 (23%) had oedema; of these cases, 48 (8%) children had severe oedema, 

35 (6%) moderate oedema and 55 (9%) mild oedema (Figure 4.2). Eighty-five (28%) of the 

children with oedema were admitted to TTL and the least number (n=22, 15%) to PML (Table 

4.3). Oedema is categorised as follows: (1) mild oedema (grade +) manifest itself in both feet or 

ankles, (2) moderate oedema (grade ++) is when oedema present in both feet and the lower legs, 

hands or lower arms, and (3) severe oedema (grade +++) when bilateral pitting oedema is noticed 

in both feet, legs, arms and face. The majority of children with oedema (n = 85, 28%) were 
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admitted to TTL, with the least (n=22,15%) being admitted to PML. Thirty on (22%) were admitted 

to KATH. 

Table 4-2: Anthropometric characteristics at admission per age group  

  0-5 Mths  6-12 Mths  12-24 
Mths 

 24-36 
Mths 

 36-48 
Mths 

 48-59 
Mths 

Anthro. 
Info. 

 Median 
(IQR) 

 Median 
(IQR) 

 Median 
(IQR) 

 Median 
(IQR) 

 Median 
(IQR) 

 Median 
(IQR) 

             

Weight 
(kg) 

 3.3 
(2.7, 4.0) 

 5.0 
(4.5, 5.8) 

 6.4 
(5.4, 7.0) 

 7.5 
(6.6, 8.7) 

 8.5 
(7.0, 10.0) 

 10.0 
(9.0, 10.5) 

             

Height 
(cm) 

 56.0 
(50.0, 
60.0) 

 66.3 
(63.0,70.0) 

 74.8 
(70.0, 
79.0) 

 80.0 
(76.0, 
84.0) 

 82.0 
(81.0, 
87.0) 

 93.0 
(92.0, 
97.5) 

             

WL/HZ  -4.7 
(-5.4, -3.8) 

 -4.2 
(-5.0, -3.3) 

 -4.2 
(-5.2, -3.6) 

 -4.1 
(-5.7, -2.5) 

 -4.5 
(-7.8, -2.1) 

 -5.1 
(-5.1, -5.1) 

             

WAZ  -4.8 
(-5.7, -3.6) 

 -4.4 
(-5.2, -3.6) 

 -4.4 
(-5.2, -3.6) 

 -4.6 
(-5.1, -3.6) 

 -4.5 
(-5.6, -3.8) 

 -4.1 
(-4.4, -3.6) 

             

LAZ  -2.3 
-4.5, -0.9 

 -2.1 
(-3.4, -0.8) 

 -2.1 
(-3.4, -0.8) 

 -1.9 
(-3.3, -1.0) 

 -3.4 
(-4.5, -2.5) 

 -2.5 
(-2.8, -1.3) 

             

MUAC 
(mm) 

 102.5 
(100.0, 
111.5) 

 105.5 
(99.5, 
112.0) 

 106.0 
(101.0, 
113.0) 

 110.0 
(103.0, 
120.0) 

 110.0 
(101.0, 
125.0) 

 116.0 
110.0, 
117.0 

Anthro. Info.:Anthropometric information; Mths; Months; IQR: interquartile range; kg: kilograms; mm: millimetres; cm: 

centimetres; WL/HZ: weight-for-length/ height z-score; WAZ: weight-for-age z-score; LAZ: length-for-age z-score; 

MUAC: mid-upper arm circumference 

Approximately half (n=304, 51%) of the children had diarrhoea at admission (Figure 4.3). The 

majority (n=169) of these children were admitted to TTH. Distribution of diarrhoea was similar in 

both girls and boys (n=149, 51% vs n=155, 51%, respectively). Gastroenteritis was present in 99 

children and all were admitted to TTH. Respiratory infection and malaria were present in 23% 

(n=136) and 19% (n=113) of the children, respectively. Respiratory infection was high (n=52, 35% 

children) in PML. Thirty (5%) of the children had tuberculosis (TB); TB status was, however, 

unknown in 308 (52%) of the children. HIV was present in 9% (n=53) of the children; however, 

HIV status was unknown in over half (314, 53%) of the children.  
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Figure 4-2 Oedema grade in all children at admission 

Comorbidities were higher amongst the children aged 12 to 24 months compared to other groups. 

Comorbid urinary tract infections, malaria, HIV, TB, gastroenteritis and diarrhoea increased with 

age between 0 to 5 months (0.3%, 2%, 0.3%, 1%, 3% and 5% respectively), and 12 to 24 months 

(2%, 7%, 4%, 2%, 11% and 21% respectively). However, the incidences of these conditions 

decreased with age from 24 to 59 month (Table 4.3). Respiratory infections were higher (n=50, 

8%) among the children aged 6 to 24 months, and meningitis (n=3, 1%) was reported amongst 

the children aged 6 to 12 months only. 
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Figure 4-3: Health conditions of children at admission 

4.3 Types of health workers attending to children admitted with SAM in three hospitals 

The types of health workers who attended to children admitted with SAM comprised dieticians, 

nutrition officers, house officers/medical interns, paediatricians and general practitioners (GPs). 

The considerable heterogeneity in service delivery between the three hospitalswas observed 

(Table 4.4). Across the three hospitals, starter feeds were mainly prescribed by the house officers 

(n = 213, 36%) and nutrition officers (n = 222, 37%). The house officers prescribed feeds for 115 

patients (82%) in KATH (n = 141), and at TTH the nutrition officers prescribed the starter feeds 

for 219 of the 304 patients (72%). At PML, the dieticians prescribed the feeds for 45% (n=67) of 

the patients and the house officers and nutrition officers prescribed for none. 

Transition feeds were mainly prescribed by nutrition officers and dieticians across all the hospitals. 

While nutrition officers prescribed feeds for 210 of the 304 patients (69%) at TTH, dieticians 

prescribed to 103 of the 149 patients (69%) at PML. However, transition feeds were mainly 

prescribed by house officers (n=47, 33%), followed by nutrition officers (n=32, 23%) at KATH. 

Compared to the 3% (n = 19) of medical records which did not report on which health worker 

prescribed the starter feed, 28% (n = 166) of medical records did not report the health worker who 

prescribed the transition feeds. Electrolytes were mostly prescribed by house officers at all three 

hospitals (n=192, 32%), however, for more than half of the children (n=347, 58%) this was not 
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reported. While house officers prescribed electrolytes to 110 patients at TTH (n=304) and to 34 

at PML (n=149), 164 and 106 of the patients were not reported respectively. In KATH, house 

officers prescribed electrolytes to 48 of the 141 patients and 77 were not reported.  

Table 4-3: Comorbidities of children at admission stratified by gender and hospitals 

Conditions   Boys 
n (%) 

 Girls  
n (%) 

 KATH 
n (%) 

 PML 
n (%) 

 TTH 
n (%) 

           
Oedema   66 (21.7)  72 (24.7)  31 (21.8)  22 (14.8)  85 (28.0) 
           
Resp.  infect.  70 (23.0)  66 (22.6)  29 (20.4)  52 (34.9)  55 (18.0) 
           
Meningitis  2 (0.7)  1 (0.3)  3 (2.1)  0.0  0.0 
           
UTI  11 (3.6)  16 (5.5)  7 (4.9)  3 (2.0)  17 (5.6) 
           
Malaria  55 (18.1)  58 (19.9)  29 (20.4)  6 (4.0)  78 (25.6) 
           
HIV status  24 (7.9)  29 (9.9)  19 (13.4)  23 (15.4)  11 (3.6) 
           
TB  17 (5.6)  13 (4.5)  13 (9.2)  11 (7.4)  6 (2.0) 
           
Gastroenteritis  53 (31.9)  46 (33.1)  0.0  0.0  99 (32.5) 
           
Diarrhoea   155 (51.0)  149 (51.0)  69 (48.6)  66 (44.3)  169 (55.4) 

Comorbidities of children at admission stratified by age group 

Conditions  0-5 mths 
n (%) 

6-12 mths 
n (%) 

12-24 mths 
n (%) 

24-36 mths 
n (%) 

36-48 mths 
n (%) 

48-59 mths 
n (%) 

       
Resp.  infect. 16 (2.7) 50 (8.4) 40 (6.7) 18 (3.0) 3 (0.5) 9 (1.4) 
       
Meningitis 0 (0.0) 3 (0.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
       
UTI 2 (0.3) 4 (0.7) 12 (2.0) 7 (1.2) 1 (0.2) 1 (0.2) 
       
Malaria 9 (1.5) 26 (4.4) 41 (6.9) 28 (4.7) 7 (1.2) 2 (0.3) 
       
HIV status 2 (0.3) 10 (1.7) 22 (3.7) 11 (1.9) 4 (0.7) 4 (0.7) 
       
TB 4 (0.7) 7 (1.2) 10 (1.7) 2 (0.3) 1 (0.2) 6 (1.0) 
       
Gastroenteritis 10 (3.3) 29 (9.5) 34 (11.2) 20 (6.6) 4 (1.3) 2 (0.7) 
       
Diarrhoea 27 (4.5) 85 (14.3) 122 (20.5) 48 (8.1) 13 (2.2) 9 (1.5) 

Resp. infect.: respiratory infection; TB: tuberculosis; UTI: urinary tract infection, mths; months 

At all the hospitals, micronutrients were mostly prescribed by house officers (n=228, 38%), 

however, as with the electrolytes, the health worker who prescribed the micronutrients were 

unknown (not reported) in nearly half of the children (n=279, 47%). Across all the hospitals, 

medication was primarily prescribed by house officers (n=458, 77%); it is possible that the GPs 

(n=86, 14%) and paediatricians (n=43, 7%) prescribed the medication to more severe SAM cases, 

while house officers treated the less severe cases. However, GPs and paediatricians prescribed 

medication to relatively more children compared to nutrition officers and dieticians (n=86, 14% 
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and n=43, 7% respectively).  Nutrition officers and dieticians were unlikely to prescribe 

electrolytes, micronutrients and medication.  

Table 4-4: Types of health service providers attending to SAM patients categorised by 
hospitals and services provided 

  KATH  PML  TTH  TOTAL 
Health workers  n (%)  n (%)  n (%)  n (%) 

         
Starter feeds 
prescribed by 

  
(n=141) 

  
(n=149) 

  
(n=304) 

  
(n=594) 

Dietician  0.0  67 (45.0)  0.0  67 (11.3) 
GP  12 (8.5)  7 (4.70)  6 (1.97)  25 (4.2) 
House officer  115 (81.6)  54 (36.24)  44 (14.47)  213 (35.9) 
Nutrition officer  3 (2.1)  0.00  219 (72.04)  222 (37.4) 
Paediatrician  6 (4.3)  17 (11.41)  9 (2.96)  32 (5.4) 
Not reported  5 (3.6)  4 (2.7)  10 (3.3)  19 (3.2) 
Transition feed 
prescribed by 

 (n=141)  (n=149)   
(n=304) 

  
(n=594) 

Dietician  0.0  103 (69.1)  0.0  103 (17.3) 
GP  3 (2.1)  0.0  0.0  3 (0.5) 
House officer  47 (33.3)  5 (3.4)  10 (3.3)  62 (10.4) 
Nutrition officer  32 (22.7)  0.0  210 (69.1)  242 (40.7) 
Paediatrician  1 (0.7)  0.0  0.0  1 (0.2) 
Not reported  58 (41.1)  41 (27.5)  67 (22.0)  166 (28.0) 
Electrolyte 
prescribed by 

  
(n=141) 

  
(n=149) 

  
(n=304) 

  
(n=594) 

Dietician  0.0  2 (1.3)  0.0  2 (0.3) 
GP  13 (9.2)  2 (1.3)  19 (6.3)  34 (5.7) 
House officer  48 (34.0)  34 (22.8)  110 (36.2)  192 (32.3) 
Nutrition officer  0.0  0.0  2 (0.7)  2 (0.3) 
Paediatrician  3 (2.1)  5 (3.4)  9 (3.0)  17 (2.9) 
Not reported   77 (54.6)  106 (71.1)  164 (54.0)  347 (58.4) 
Micronutrient 
prescribed by 

  
(n=141) 

  
(n=149) 

 
(n=304) 

  
(n=594) 

Dietician  0.0  28 (18.8)  0.0  28 (4.7) 
GP  18 (12.8)  6 (4.0)  14 (4.6  38 (6.4) 
House officer  86 (61.0)  43 (28.9)  99 (32.6)  228 (38.4) 
Nutrition officer  1 (0.7)  0.0  2 (0.7)  3 (0.5) 
Paediatrician  3 (2.1)  8 (5.4)  6(2.0)  17 (2.9) 
Not reported   33 (23.4)  63 (42.3)  183 (60.2)  279 (47.0) 
Medication 
prescribed by 

  
(n=141) 

  
(n=149) 

  
(n=304) 

  
(n=594) 

Dietician   0.0  0.0  0.0  0.0 
GP  15 (10.6)  13 (8.72)  58 (19.1)  86 (14) 
House officer  117 (83.0)  117 (78.5)  224 (73.7)  458 (77.1) 
Nutrition officer  0.0  0.0  1 (0.3)  1 (0.2) 
Paediatrician  8 (5.7)  15 (10.1)  20 (6.6)  43 (7.2) 
Not reported   1 (0.7)  3 (2.0)  1 (0.3)  5 (0.8) 

GP: General practitioner  

4.4 Outcomes of SAM treatment in children aged 0 – 59 months 

Of the 596 children included in the obtained medical records, 476 (80%) were discharged from 

in-patient care, and 99 (17%) died (Table 4.5 and Table 4.6), 2% (n=14) of children were 

discharged against medical advice and 1% (n=4) decided to leave the hospital before an official 

discharge (absconded).  The discharge was higher in children aged 12 to 24 months (182, 31%), 

followed by children aged 6 to 12 months (n=138, 23%).  As this rate decreased with age, it is 
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important to consider that the majority of children admitted were younger in age, whereas fewer 

children were older than 36 months (Table 4.1).  As demonstrated in Figure 4.4, discharge 

frequencies for the three hospitals ranged between 75% and 82%. 

The age group 12 – 24 months had the highest mortality rate (7%), followed by children aged 6 

to 12 months (4%), and children aged 24 and 36 months (3%). Eleven children (2%) aged 0 to 6 

months died. The mortality rate in KATH was approximately the same as PML (n=25, 18% vs 

n=26, 18%).TTH had a mortality rate of 16% (n = 48). Mortality rate was also higher in girls (n=54, 

18%) than in boys (n=45, 15%).  

Based on the medical records, amongst the 476 discharged children, 415 (70%) had a good 

appetite and 262 (44%) had their infections resolved. Majority of children with resolved infection 

were between 12 to 24 months of age. It is though important to consider that TB and HIV are both 

chronic conditions and not likely to have resolved in during hospital stay. The number of children 

who were discharged with an infection may thus include the children diagnosed with TB and HIV. 

Twenty-five children (4.9%) were discharged with oedema.  Mild oedema was present in 4 (1%), 

6 (1%) and 4 (1%) children aged 6 to 12, 12 to 24 and 24 to 36 respectively. Severe oedema was 

below 1% in 0 to 5 months (n=1), 6 to 12 months (n=2) and 24 to 36 months (n=1) children.  

Distribution of oedema in girls and boys was similar. 

As illustrated in Table 4.7 and Table 4.8, the median weight-gain for children from three included 

hospitals was 6.25 g/kg/day (IQR 0.00, 12.15). Median weight gain was slightly lower in girls (5.95 

g/kg/day; IQR 0.00, 11.74) than in boys (6.59 g/kg/day; IQR 1.59, 12.71). The median LOS was 

10 days in TTH and PML (IQR 7, 15 and IQR 7, 16 respectively), and 11 days (IQR 6, 18) in 

KATH. Median LOS for three hospitals was 10 days (IQR 7, 16). Median weight gain was higher 

(8.6 g/kg/day, IQR 3.4, 18.7) in children aged 0 to 5-months children and lower (3.07 g/kg/day, 

IQR -4.8, 8.3) in 36 to 48-months. Children aged 48 to 59 months had the lowest median weight 

gain of -0.14 g/kg/day (IQR -4.4, 9.3). 
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DAMA: discharge against medical advice 

Figure 4-4: Percentage of clinical outcomes per hospital at discharge 

 

4.5 Association between types of health workers and clinical outcomes 

Association between health workers and clinical outcomes of children treated for SAM in hospitals 

was not performed for two reasons: (1) a large number of missing data and (2) the large possibility 

of a reverse association. There was a large number of missing data, especially with regards to 

the type of health workers who attended to the patients admitted with SAM. Of 596 medical 

records of admitted children, 347 (58%), 279 (47%) and 166 (28%) medical records did not report 

the type of health worker who prescribed the electrolytes, micronutrients and transition feeds, 

respectively (Table 4.4). Therefore, the data from three Ghanaian hospitals alone was not 

sufficient to address the association between health workers and clinical outcomes.  
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Table 4-5: Discharge characteristics stratified by gender 

Treatment 
outcome  

 Total  Girls    Boys 

  n (%)  n (%)  n (%) 

Discharged  476 (79.9)  231 (79.1)  245 (80.6) 

       

Absconded   4 (0.7)  1 (0.3)  3 (1.0) 

       

DAMA  14 (2.4)  6 (2.1)  8 (2.6) 

       

Referred   3 (0.5)  0 (0.0)  3 (1.0) 

       

Ifs resolved  262 (44.0)  130 (44.5)  132 (43.6) 

Not reported   65 (10.9)  23 (7.9)  42 (13.9) 

       

Good appetite   415 (69.6)  191 (65.4)  224 (73.7) 

Not reported  105 (17.6)  63 (21.6)  42 (13.9) 

       

Mortality    99 (16.6)  54 (18.5)  45 (14.8) 

Oedema grades        

+1 (mild)   15 (3.0)  7 (2.8)  8 (3.2) 

       

+ 2(moderate)  6 (1.2)  5 (2.0)  1 (0.4) 

       

+ 3 (severe)  4 (0.8)  1 (0.4)  3 (1.2) 

       

Total oedema  25 (4.9)  13 (5.2)  12 (4.6) 
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Table 4-6: Discharge characteristics stratified by age group 

Treatment 
outcome 

0-6 

n (%) 

6-12 

n (%) 

12-24 

n (%) 

24-36 

n (%) 

36-48 

n (%) 

48-59 

n (%) 

Discharged 53 (8.9) 138 (23.2) 182 (30.5) 73 (12.2) 18 (3.0) 12 (2.0) 

       

Absconded 0 (0) 2 (0.3) 0 (0) 2 (0.3) 0 (0) 0 (0) 

       

DAMA 2 (0.3) 7 (1.2) 2 (0.3) 3 (0.5) 0 (0) 0 (0) 

       

Referred 0 (0) 0 (0) 1 (0.2) 1 (0.2) 0 (0) 1 (0.2) 

       

Good appetite 46 (7.7) 125 (21.0) 154 (26.0) 66 (11.1) 13 (2.2) 11 (1.8) 

Not reported 16 (2.7) 30 (5.0) 42 (7.0) 12 (2.0) 3 (0.5) 2 (0.3) 

       

Ifs resolved 38 (6.4) 74 (12.4) 102 (17.1) 35 (5.9) 7 (1.2) 6 (1.0) 

Not reported  6 (1.0) 24 (4.0) 20 (3.4) 11 (1.8) 2 (0.3) 2 (0.3) 

       

Mortality 11 (1.8) 22 (3.7) 41 (6.9) 18 (3.0) 6 (1.0) 1 (0.2) 

Oedema grades       

Mild  0 (0) 4 (0.8) 6 (1.2) 4 (0.8) 1 (0.2) 0 (0) 

       

Moderate  0 (0) 1 (0.2) 3 (0.6) 1 (0.2) 0 (0) 1 (0.2) 

       

Severe  1 (0.2) 2 (0.4) 0 (0) 1 (0.2) 0 (0) 0 (0) 

DAMA: discharged against medical advice, Ifs resolved: infections resolved 

 

Table 4-7: Weight and length of stay characteristics at discharge per hospital 

G: grams; kg: kilograms; KATH: Komfo Anokye Teaching Hospital; PML: Princess Marie Louise children’s hospital; 
TTH: Tamale Teaching Hospital;  

Discharge 
characteristics  

 Median   Lower quartile  Upper quartile 

       
Weight gain (g/kg/day) 

Boys   6.59  1.59  12.71 
Girls   5.95  0.00  11.74 
KATH  6.25  1.16  10.94 
PML  5.50  1.74  12.22 
TTH  7.14  -0.65  13.58 
Total   6.25  0.00  12.15 
Length of stay (day) 

Boys  10.00  7.00  16.00 
Girls  10.00  6.50  15.50 
KATH  11.00  6.00  18.00 
PML  10.00  7.00  16.00 
TTH  10.00  7.00  15.00 
Total   10.00  7.00  16.00 
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Table 4.8: Weight and length of stay characteristics at discharge per age group 
Age group  Weight gain (g/kg/day)  LOS 

  Median (IQR)  Median (IQR) 

     

0 to 5  8.57 (3.4, 18.7)  12.50 (8.0, 18.0) 

     

6 to 12  6.64 (2.4, 12.0)  10.00 (7.0, 16.0) 

     

12 to 24  6.30 (0.0, 11.7)  11.00 (8.0, 14.5) 

     

24 to 36  4.43 (-2.0, 11.7)  11.00 (8.0, 17.0) 

     

36 to 48  3.07 (-4.8, 8.3)  10.50 (6.5, 19.5) 

     

48 to 59  -0.14 (-4.4, 9.3)  11.00 (8.5, 20.0) 

G: grams; kg: kilograms; LOS: Length of hospital stay; IQR: interquartile range 
 

Association between health workers and clinical outcomes of children treated for SAM in hospitals 

was not performed for two reasons: (1) a large number of missing data and (2) the large possibility 

of a reverse association. There was a large number of missing data, especially with regards to 

the type of health workers who attended to the patients admitted with SAM. Of 596 medical 

records of admitted children, 347 (58%), 279 (47%) and 166 (28%) medical records did not report 

the type of health worker who prescribed the electrolytes, micronutrients and transition feeds, 

respectively (Table 4.4). Therefore, the data from three Ghanaian hospitals alone was not 

sufficient to address the association between health workers and clinical outcomes.  

Based on the medical records, of 596 children admitted, paediatricians prescribed medication to 

only 7% (n=43) of the children while house officers prescribed to 77% (n=458). Therefore, the 

association might present as poor just because the more severe cases were treated by health 

workers with higher skills such as paediatricians. Since these cases are at critical conditions, they 

are more likely to have a wider variety of comorbidities and at higher risk for mortality. Besides 

this, house officers may have more impact on the treatment outcome merely because they 

attended to the majority of children compared to GPs and paediatricians.  
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CHAPTER 5 DISCUSSION 

5.1 Introduction 

This chapter seeks to interpret the findings of this sub-study and explain its implications in relation 

to the research results from other previous studies. This sub-study aimed to determine the 

association between the type of health workers involved in the management of infants and 

children (0 to 59 months) admitted with SAM in three Ghanaian referral hospitals, and the clinical 

outcomes.  

5.2 Description of the study sample at admission 

In this study, a high prevalence of SAM was observedin younger children, especially among the 

children aged 12 and 24 months (38%) than older children (36 to 59 months). The period starting 

from conception to the child’s second birthday is the most essential period to meet a child’s 

nutritional requirements due to the higher velocity of growth and development (UNICEF, 2013; 

WHO, 2013a). Wasting is indicative of acute malnutrition resulting from various factors, this 

including inadequate complementary foods, illnesses, poverty, unhealthy environments and poor 

hygiene (Abera et al., 2017; Blossner et al., 2005; Ricci et al., 2018; WHO, 2013a). High 

incidences (≥50%) of underweight and stunting were also reported amongst children aged 12 to 

23 months in 14 LIC (Marriott et al., 2012). Although the findings in this study showed a high 

frequency of SAM, it was lower than the incidence of SAM (73%) in children under 5 years 

reported in Nyangabgwe Referral Hospital in Botswana (Madondo et al., 2012). The possible 

justification for the higher prevalence of undernutrition in younger children in the present study 

could be related to the challenges encountered while transitioning from exclusive breastfeeding 

to complementary feeding (Akombi et al., 2017). According to WHO, SAM in children younger 

than 6 months is generally attributed to suboptimal breastfeeding (WHO, 2019).  

In the current study, SAM incidence was homogenous in both genders. These results, however, 

disagree with the findings of Kinyoki et al. (2015)in Somalia that girls are less likely to be wasted 

than boys. High prevalence of SAM was found in TTH compared to other hospitals. This was 

possible because TTH is situated in one of the largest regions (Northern) of Ghana, and therefore 

serves as a referral centre for the three northern regions of Ghana (Northern, Upper East and 

Upper West).   
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5.3 Anthropometrical characteristics, clinical signs and comorbidities at admission 

The common comorbidities in this study were malaria, diarrhoea, gastroenteritis, respiratory 

infections and oedema. Comorbid malaria, diarrhoea and gastroenteritis were higher among 

children aged 12 to 24 months, while respiratory infections were higher in 6 to 12 months.  All 

hospitals, however, had a higher prevalence of diarrhoea compared to other comorbidities. These 

results correspond with previous studies that found a positive association between diarrhoea and 

wasting (Derso et al., 2017; Kinyoki et al., 2015). Higher risk of wasting amongst children with 

diarrhoea could be in relation to the loss of electrolytes, poor absorption of nutrients, reduced 

appetite and gastrointestinal (GI) inflammation (Derso et al., 2017). Gastroenteritis refers to 

inflammation of the GI tract resulting from vomiting and/ or diarrhoea (Chow et al., 2010). 

Therefore, it can be speculated that a higher frequency of gastroenteritis in this study was 

attributable to higher diarrhoea cases. In one study conducted at a tertiary hospital in Swaziland, 

co-morbid gastroenteritis and pneumonia were reported as the main predictors of mortality among 

the severely malnourished children (Benyera & Hyera, 2013).  

High mortality rate and high frequencies of respiratory infectionsobservedin this sub-study were 

consistent with some previous studies that reported the positiveassociation between malnutrition 

and increased odds of death and high morbidity including respiratory infections, enteric infections 

and malaria (Kandala et al., 2011; Martorell & Young, 2012; Rice et al., 2000; Walson & Berkley, 

2018). In Kenya, 25% of the children admitted to hospital for the treatment of severe pneumonia 

had SAM (Ngari et al., 2017). This study was also in agreement with previous reports that children 

with undernutrition are prone to infectious diseases and at higher risk of acute and long-term 

morbidity, such as cardiovascular diseases (UNICEF, 2014). Although oedema is a conspicuous 

sign for the presence of SAM (WHO, 2013b), this study found lower incidences (23%) of oedema 

compared to 49.6% reported in a study conducted in Botswana (Madondo et al., 2012). 

The median WL/HZ increased with age between 0-5 months and 24-36 months, and decreased 

with age from 36-59 month, with the lowest median WHZ reported in children aged 48 to 59 

months. The median MUAC increased slightly per age group, with the median MUAC for the age 

group 48 – 59 months being 116mm (IQR 110, 117).  When considering that the lowest WHZ 

were reported in the age group 48 – 59 months, the question arises whether having a single 

MUAC cut-off value is sufficient to identify SAM across all age groups.  This is, however, not in 

the scope of this sub-study, but will be assessed  as part of the outcome of the SAMAC larger 

study. 
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5.4 Types of health workers attending to children admitted with SAM 

The present study showed that most of the children admitted with SAM were attended by house 

officers and nutrition officers compared to dieticians, GPs and paediatricians. Therapeutic feeding 

(transition and starter feed) was mainly prescribed by nutrition officers in TTH and by house 

officers in KATH. This practice, however, did not correspond with the job description of these 

health workers. According to the Ghana Ministry of Health and Ghana Health Services (2005), 

Ghana, nutrition officers are responsible for promoting and monitoring nutrition programmes in 

the community to ensure the population attains and sustains good nutrition. House officers, 

conversely, are responsible for all medical duties assigned by senior practitioners (Mdcghana, 

2015). In this study, the practice of dieticians at PML was consistent with their main job 

description, being the development and monitoring of therapeutic diets based on the condition of 

the patients (Ghana Ministry of Health & Ghana Health Service, 2005). This also agrees with the 

Department of Health KZN, in South Africa, that dieticians prescribe and manage the nutritional 

care depending on the assessment and classification of the patient (Department of Health, 2014).  

It is plausible that therapeutic feeding is key to resolving SAM either for outpatient or inpatient 

treatment (Ashworth et al., 2003; WHO, 2013a). The findings of this study did not reveal the 

reasons why dieticians were not involved in SAM treatment at TTH and KATH. It could possibly 

be due to either poor recording in the medical records or a lack of dieticians at these hospitals.  

The latter was confirmed by a study by Aryeetey et al. (2014) as they reported an enormous 

shortage of dieticians in all the regions of Ghana, except in Greater Accra. Since this study used 

data previously recorded by health workers, it may also happen that some health workers did not 

report their work. According to Ayieko et al. (2016), limited information about the activities, 

techniques and health outcomes of the health care systems can hinder the situation analysis, 

planning and progress toward universal health coverage. 

This study indicated that electrolytes, micronutrients and medication for children admitted with 

SAM were mostly prescribed by house officers. Although house officers work under the 

supervision of a trainer to carry out medical tasks (Mdcghana, 2015), lack of experience and 

incompetence could limit their potential to attend to patients should they be left unsupervised, 

especially in emergency situations. These may also have negative effects on clinical outcomes 

(Abdalrahman et al., 2017). Therefore, the practice and involvement of different types of health 

workers in the treatment of SAM need further investigation. 
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5.5 Clinical outcomes of children 

In the current study, the better clinical outcomes including good appetite and high discharge rate 

were reported among the children aged 12 to 24 months. However, a higher mortality rate was 

also found in this group. The possible reason for this coincidence might be the fact that the 

majority of the children admitted for SAM treatment were amongst this group. Although the high 

resolution of infections was generally reported in this study, it possibly did not include TB and HIV 

as treatment of TB takes longer period while HIV is a chronic disease (Cohen & Meintjes, 2010).  

Approximately 80% of the children in this study were discharged. This result was slightly higher 

than the discharge rate of 77.8% and 75.6% reported in Ethiopia and Sudan, respectively (Jarso 

et al., 2015; Kanan & Swar, 2016); another study in Ethiopia showed a relatively higher discharge 

of 87% (Teferi et al., 2010). The mortality rate of 17% in this study was much lower than those 

reported in Ethiopia (21.3%) and Zambia (40.5%) (Irena et al., 2011; Moges & Haidar, 2009), but 

higher than the mortality rate of 9.3% reported by two studies in Ethiopia and Sudan (Jarso et al., 

2015; Kanan & Swar, 2016). The lower mortality rate in Ethiopia and Sudan might have been 

attributed to the implementation of new guidelines for the management of SAM, good medical 

supplies, types of health workers engaged in the treatment, and/ or good administration at the 

health systems (Teferi et al., 2010).  

Minimum international standards of at least 75% cure rate, less than 10% death rate and average 

weight gain of 8 g/kg/day were set for the management of SAM (Nyeko et al., 2016; Teferi et al., 

2010). The findings of this study, therefore, showed better treatment outcome, but a higher 

mortality rate. The possible explanation for high fatality cases in the current study could be related 

to the complexity of comorbidities, and lack of experience of health workers who attended to the 

patients. The presence of comorbidities and state of complications has been shown to increase 

the risks of mortality among malnourished children (Black et al., 2003).  

The median LOS of 10 days in this study was quite similar to the LOS of 9 days reported in a 

study conducted in Zambia (Irena et al., 2011). However, LOS in this study was shorter than other 

studies conducted in Ethiopia, which recorded LOS of 17.4 and 25 days (Jarso et al., 2015; Teferi 

et al., 2010). The median weight gain in the present study was 6.25 g/kg/day, which was lower 

than 10.4 g/kg/day and 14 g/kg/day weight gain reported in Ethiopia (Jarso et al., 2015; Teferi et 

al., 2010). 

Given an estimated time scale for the 10-step guidelines for inpatient treatment of children with 

SAM, as indicated by Ashworth et al. (2003), the shorter LOS in this study could possibly be the 

reason for the patients who were discharged before full recovery. This was manifested by a lower 
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percentage of good appetite at discharge, and children who were discharged with unresolved 

clinical complications including oedema and lower daily weight gain. In one qualitative study 

conducted in South Africa, the health care workers indicated that the discharge of SAM patients 

from hospital treatment did not depend mainly on full recovery (Muzigaba et al., 2018). The 

discharge was determined by various reasons, including small improvements of the patient, 

shortages of beds, shortage of food for patients and the ‘national guidelines’ to discharge patients 

within 5 days of admission (Muzigaba et al., 2018); these are likely the reasons for early discharge 

in this study as well.  

5.6 Association between health workers and clinical outcomes 

Although this study was aimed to determine the association between the type of health workers 

involved in the management of infants and children (0-59 months) admitted with SAM in three 

Ghanaian referral hospitals and clinical outcomes, we could not assess the association due to 

two reasons:1) a large number of missing data and 2) high possibility of reverse association.  

There was a large number of missing data in terms of the type of health workers who attended to 

the SAM patients. More than half (58%) of the medical records did not report on the health worker 

who prescribed electrolytes, while 28% did not report health workers involved in the transition 

feeds. These findings draw attention as to whether the patient information was not recorded, 

possibly due to poor communication in the health care team and/ or care not being received, or, 

should care to be provided, not being recorded in the medical records. Therefore, the data from 

Ghana alone was not sufficient to address the association between the health workers and clinical 

outcomes.  

This study showed that dieticians were only involved in SAM treatment in PML, and that 

therapeutic feeds in KATH and TTH were mainly prescribed by house officers and nutrition 

officers. Although the data collectors showed that the dieticians are available at these two 

hospitals, the results of this sub-study indicate that they are not involved with SAM 

management.The services provided by health workers weretherefore not quite consistent with 

their job description. According to WHO (2016), quality of health care can be acquired by, 

amongst others, involving different types of health workers operating within their scope of the 

profession within the health system. In this study, paediatricians prescribed medication to only 

7% of the children compared to house officers who prescribed to 77% of the children. The possible 

reason for this practice could be that the paediatricians were attending to only severe children 

with adverse complications and all other children were left to be assisted by GPs and house 

officers.  
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It is clear that treatment outcomes in this sub-study were likely to be influenced by the frequency 

rather than the quality of services provided by a health worker. It would, therefore, be biased to 

compare the treatment outcomes of these health workers, as house officers could possibly have 

a bigger impact. In addition, the association might present as poor, merely because of the more 

severe cases, by default, would be treated by health workers with higher skills such, as 

paediatricians. Since these cases are at critical conditions, they are more likely to have a wider 

variety of comorbidities and at higher risk for mortality.  

5.7 Strengths and Limitation 

Most studies on the association of health workers and outcomes of the patients focused on few 

types of health workers, while this study aimed to look at the broad range of health workers 

involved in the treatment of SAM. Using the existing data enabled the researcher to evaluate the 

various comorbidities that are experienced by children with SAM. The limitations of these studies 

are as follows; 

 Since the information of the patients was documented under the routine daily care setting 

of the health system, the files were not detailed in terms of the health worker who was 

involved in the care provided 

 The study had an insufficient sample size to account for the particularly large number of 

missing values in the medical records.  

 Association between the type of health workers and treatment outcomes of SAM could 

not be performed due to the large missing data and a large possibility of reverse 

association posed by the nature of the practice of the health workers (more skilled 

attending to more severe patients, less skilled to patients with uncomplicated 

complications). 
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CHAPTER 6 GENERAL DISCUSSION, CONCLUSION AND 

RECOMMENDATIONS 

6.1 Introduction 

This chapter presents a summary of the main findings of this study in relation to the aim and 

objectives of the study. It also provides general conclusions and indicates the proposed 

recommendations for future research.  

The main aim of this sub-study was to determine the association between the type of health 

workers involved in the management of infants and children (0 to 59 months) admitted with SAM 

in three Ghanaian referral hospitals and clinical outcomes. To achieve this aim, the secondary 

data collected from three Ghanaian referral hospitals included in the SAMAC study were used. 

The specific objectives of the study were as follows:  

 To determine the type of health workers attending to patients (infants and children aged 

0-59 months) admitted to three Ghanaian referral hospitals with SAM. 

 To assess the clinical outcomes of infants and children (0-59 months) admitted with SAM 

including, but not limited to, length of stay, weight gain and improvement of infections. 

 To determine the associations between the type of health workers and clinical outcomes 

of children admitted in three Ghanaian referral hospitals for the management of SAM. 

6.2 Main findings 

The service delivery across three hospitals was not similar. However, the majority of children 

admitted with SAM at all hospitals were attended to by nutrition officers and house officers. 

Whereas medication through all the hospital was mainly prescribed by house officers, therapeutic 

feeds were mostly prescribed by dietitians, nutrition officers and house officers at PML, TTH and 

KATH, respectively. However, dietitians are the only health workers responsible to develop, 

prescribe and monitor the therapeutic diets for patients. Although paediatricians were involved in 

SAM treatment, they attended to very few patients compared to house officers and GPs. 

Therefore, this study observed that the practice of health workers regarding SAM treatment do 

not adequately correspond with their scope of practice as set by GHS and Ministry of Health 

Ghana. 

Although the discharge rate of 80% observed in this study is optimum, more children were 

discharged before full recovery. The average weight gain of 6.25g/kg/day reported in this study is 

lower than the minimum target weight of 8g/kg/day set internationally. The observed median LOS 
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of 10 days is within the accepted average LOS of less than 30 days, but it is too short that it led 

to the premature discharge of the patients. The high mortality rate in this study draws attention to 

the GHS and the Ministry of Health to reconsider the skill mix of health workers and ensure that 

the treatment guidelines for SAM are appropriately implemented and adhered to at the health 

systems.   

The large missing data and the large possibility of reverse association were observed in this study. 

Prescriptions of many patients were not reported and it is not clear whether the patients’ 

information was not recorded or the patients did not receive the treatment. As the association 

between types of health workers and treatment outcomes was determined by the type of health 

workers who provided the services, it was not easy to evaluate this association when some 

information is unknown.  

Health workers who are more experienced in SAM treatment, such as paediatricians and 

dieticians, attended to the least number of the patients while less experienced this including house 

officers and nutrition officers attended to the majority of patients. Therefore, it is possible that the 

association between health workers and treatment outcomes will present as poor as the more 

severe patients who are likely to have adverse complications and at high risk to death were 

possibly treated by higher skilled health workers. Additionally, the health workers who attended 

the majority of the patients will possibly have a bigger impact on the outcome, regardless of the 

quality of service provided.  

6.3 Conclusion 

The health workers mainly attending to the patients admitted with SAM at Ghanaian hospitals are 

nutrition officers and house officers. Although there is substantial heterogeneity between the 

service delivery across the hospitals, the health workers do not adequately practice according to 

their job description at all the hospitals.Dieticians are the key health workers for managing 

nutritional care at hospitals. This study though observed that the dieticians are rarely involved in 

the treatment of patients admitted with SAM. The discharge rate is optimum, but the presence of 

comorbidities at discharge confirmed that children are discharged before adequate recovery. This 

study found that SAM is still a predictor of high morbidity and high mortality in children between 

the ages of 0 to 59 months. It is likely that more skilled health workers, such as paediatricians and 

dieticians, attended to critical patients in Ghanaian hospitals.  
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6.4 Recommendations and future research 

To improve the treatment outcomes of SAM and quality of health services at the Ghanaian health 

facilities, the health systems should prioritise on the following: 

 Implementing the strategies that geared towards augmenting the skill mix of health 

workers.  

 Ensure that all the health workers practice according to their job description in regard to 

SAM treatment. 

 Hiring of the new health service providers should be based on the needs of the community 

as presented by the health problems of the patients. 

 The management team should be improved to monitor the health services provided to the 

patients. 

 Promote the teamwork and communication within the health workers to ensure that the 

information of the patients is well recorded. 

 Implementing and adhering to the new WHO guidelines for the treatment of SAM should 

be the main focus if the Ghanaian health facilities if they are to improve the treatment 

outcomes of SAM and reduce the mortality rate.  

 

The findings of this study observed the high possibility of a reverse association between the types 

of health workers and clinical outcomes of SAM. Therefore, the recommendations forfuture 

studies are as follows: 

 

 The association between types of health workers involved in SAM treatment at hospitals 

and clinical outcomes of SAM should be determined again as part of the SAMAC large 

study when a bigger sample size from a couple of countries is available.  

 The challenges hindering the health workers to practice according to their job description. 

 Investigating the reasons behind the premature discharge of patient treated for SAM at 

hospitals.  
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ANNEXURES 

ANNEXURE A: SCREENING TOOL 

 For each file screened, the following questions should be considered to determine inclusion.   
 INCLUDED:  All questions are answered YES (Y).      
 EXCLUDED:  1 of more questions are answered NO (N)     
 (Conditions or diseases related to SAM: recurring infections, malaria, dehydration, diarrhoea, TB, parasite infestations, cholera etc.)   
 (Medical problems NOT related to SAM: unspecified metabolic, neurodevelopmental or any other growth disorder)     
     

          

Date Hospital 
File 
number Criteria for inclusion:   

      

Age between 0 - 
59mo? 

Diagnosis of 
SAM? 

Diagnosis of 
condition or 

disease related 
to SAM? 

Medical 
problems not 

related to SAM 
are NOT 
present?   

Date of file           
>2013? 

  

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 

      Y N Y N Y N Y N Y N INCLUDED EXCLUDED 
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ANNEXURE B: DATA EXTRACTION FORM 

1. DEMOGRAPHIC INFORMATION 

1.1. Participant number  

 

 

1.2. Country  1.3. Hospital  

1.4. Town  

 

1.5. Province/District  

1.6. Data collected by (Name of field worker):  

 

1.7. Date of data collection  

1.8. Was patient referred from a clinic or 
hospital? 

Yes  

 

No  1.9. If YES, name of hospital or clinic  

 

2. ADMISSION DATA (Status of child  at admission) 

2.1. Admission information documented 
by 

 

 

Paediatricia
n 

 GP  House 
officer/ 

Intern 

 Dietitian  Nutrition 
officer 

 Nurse  

Others 
(Specify) 

 

2.2. Date of admission 20 Y M D 

 

2.3. Time of admission 2.4. Date 
of birth 

20 Y M D 2.5. Current 
Age (months) 

 

 

2.6. Gender 

 

Boy  Girl  2.7. When was 
SAM diagnosed 

At admission  While admitted  
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2.8. Date of SAM diagnosis 
while on admission 

20 Y M D 2.9. New admission 
for SAM 

Ye
s 

 No  2.10. 
Readmission for 
SAM 

Ye
s 

 No  

2.11. Weight on admission 
(kg) 

Kg 2.12. Height/length measurement 
(cm) 

cm 

Not recorded  Not recorded  

2.13. Which of the following was measured: Height   Length   Not 
indicated 

 

2.14. MUAC (mm) 

 

 2.15. Recorded weight for 
height/ length Z score 

 

 

Not recorded  Not Recorded  

2.16. Oedema grade 0  + (mild)  ++ (moderate)  +++ (severe)  

2.17. Clinical Signs Irritability  Wasting  Eye signs  Diarrhoea  

Dermatitis  Severe pallor  Shock  Vomiting  

Convulsions  Irregular heart beat  Weak pulse    

Slow capillary fill (> 3 
seconds) 

 Cold hands / feet  Fast pulse    

2.18. HIV/RVD status at 
admission 

Positive  Negative  Unknown  

2.19. ARV/RVD treatment at 
admission 

No  Yes, Prior to 
admission 

 Unknown  

2.20. List ARV/RVD 
medications at admission 

Medication Dosage Medication Dosage Medication Dosage 

 

 

     

2.21. TB status at admission Positive  Negative  Unknown  

2. 22. TB treatment at 
admission 

No  Yes, Prior to 
admission 

 Unknown  
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2.23. List TB medications at 
admission  

Medication Dosage Medication Dosage Medication Dosage 

 

 

     

2.24. Other medications at 
admission 

Medication Dosage Medication Dosage Medication Dosage 

 

 

     

Medication Dosage Medication Dosage Medication Dosage 

 

 

     

2.25. Medical complication/diagnosis at admission 

Conscious Not 
reported 

 Yes  No  Hypoglycaemia (< 3 
mmol/L) 

Not reported  Ye
s 

 No  

Dehydration Not 
reported 

 Yes  No  Hypothermia (< 35 0C) Not reported  Ye
s 

 No  

Respiratory tract infection Not 
reported 

 Yes  No  Urinary tract infection Not reported  Ye
s 

 No  

Meningitis Not 
reported 

 Yes  No  Malaria Not reported  Ye
s 

 No  

2.26. List other diagnosis 
at admission 

 

 

 

2.27. Did the patient receive any IV at 
admission/Casualty/Emergency 

Yes  No  

2.28. If yes, Type of IV fluid 
received 

 Rate ____/____hrl
y 

Total volume  Duration (per 
hour): 
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          If yes, Type of IV fluid 
received 

 Rate ____/____hrl
y 

Total volume  Duration (per 
hour): 

 

          If yes, Type of IV fluid 
received 

 Rate ____/____hrl
y 

Total volume  Duration (per 
hour): 

 

2.29. Did patient receive 10% glucose or sucrose solution within 30 minutes of admission Yes  No  

Route NGT  Oral  IV  Rate ____/____hrl
y 

Total 
volume 

 Duration (per hour)  

2.30. Did the patient receive ReSoMal? Yes  No  

Route NGT  Oral  Rate ____/____hrl
y 

Total 
volume 

 Duration (per hour)  

2.31. Did the patient receive other oral rehydration solutions at 
admission? 

Yes  No  Name of ORS 
given 

 

Route  NGT  Oral  Rate ____/____hrl
y 

Total 
volume 

 Duration (per hour)  

2.32 Did patient received any feed (s) within 30 minutes of admission Yes  No  

2.33. What feed was given at 
admission 

 

Route NGT  Oral  Rate ____/____hrl
y 

Total 
volume 

 Duration (per hour)  

3. BED CHART INFORMATION (Information during hospital stay) 

Date Time Readings Dehydration 

Pulse/min Temperatu

re (C) 

Blood 
Glucose 
(mmol/L) 

Heart 
Rate/min 

Vomiting 
(Nr of 
Incidence 
/day) 

Stool  Urine  

Output 
(Volume/day) ml 

Consistency 
(watery, loose, 
normal) 

Nr of 
Incidence 
/day 
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3. BED CHART INFORMATION (Information during hospital stay) 

Date Time Readings Dehydration 

Pulse/min Temperatu

re (C) 

Blood 
Glucose 
(mmol/L) 

Heart 
Rate/min 

Vomiting 
(Nr of 
Incidence 
/day) 

Stool  Urine  

Output 
(Volume/day) ml 

Consistency 
(watery, loose, 
normal) 

Nr of 
Incidence 
/day 
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4. BIOCHEMICAL INFORMATION (Information during hospital stay) 

Blood Tests Unit  Date Result Date Result Date Result Date Result 

S-Na          

S-K          

S-Cl          

S-urea          

S-Creatinine          

S-Albumin          

S-CRP          

Red Blood Count          

Hb          

Haematocrit          

MCV          

MCH          

MCHC          

Platelet Count          

White Blood 
Count 

         

S-Fe          

          

5. FEEDING (During hospital stay) 

5.1. Feeds prescribed 
by 

Paediatrician  GP  House 
officer/Intern 

 Dietitian  Nutrition Officer  Nurse  

Others (Specify)  
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5.2. When were feeds 
initiated 

Date  Time  Not Recorded  

5.3. STARTER FEEDS 

Date Feed (F75, 
Infant 
formula, 
Breast 
milk, 
others.) 

Name of 
Product 

Pre-
mixed 

Self-
mixed 

Route Rate Nr of 
feeds/day 

Total 
volume 
prescribed 
/day (ml) 

Total volume 
consumed/day(ml) 

Ward diet 
or solids 
given 
while on 
starter 
feeds 

If Yes, 
which ward 
diet or solid 
feed was 
given 

NGT Oral 

Yes No 

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

5.4. For self-mixed recipes feeds record recipe 

 

5. FEEDING (During hospital stay) 

5.1. Feeds prescribed by Paediatricia
n 

 GP  House 
officer/Intern 

 Dietitian  Nutrition 
Officer 

 Nurse  

Others (Specify)  

5.2. When were feeds 
initiated 

Date  Time  Not Recorded  
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5.3. STARTER FEEDS 

Date Feed (F75, Infant 
formula, Breast 
milk, others.) 

Name of 
Product 

Pre-
mixe
d 

Self-
mixe
d 

Route Rate Nr of 
feeds/day 

Total 
volume 
prescribe
d /day 
(ml) 

Total 
volume 
consume
d/day(ml) 

Ward diet 
or solids 
given while 
on starter 
feeds 

If Yes, which 
ward diet or 
solid feed was 
given 

NG
T 

Ora
l 

Yes No 

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

5.4. For self-mixed recipes feeds record recipe 

5. FEEDING (During hospital Stay) 

5.5. Feeds prescribed by 

 

Paediatricia
n 

 GP  House 
officer/Intern 

 Dietitian  Nutrition 
Officer 

 Nurse  

Others (Specify)  

5.6. When were feeds 
transitioned 

Date  Time  Not Recorded  

5.7. TRANSITION FEEDS 

Date Feed (FI00, Infant 
formula, Breast 
milk, RUTF, 
others.) 

Name of 
Product 

Pre-
mixe
d 

Self-
mixe
d 

Route Rate Nr of 
feeds/day 

Total 
volume 
prescribe
d /day 
(ml) 

Total 
volume 
consume
d/day(ml) 

Ward diet 
or solids 
given while 
on 
transition 
feeds 

If Yes, which 
ward diet or 
solid feed was 
given 

NG
T 

Oral 

Yes No 
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       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

5.8. For self-mixed recipes feeds record recipe 

5. FEEDING (During hospital Stay) 

5.5. Feeds prescribed by 

 

Paediatricia
n 

 GP  House 
officer/Intern 

 Dietitian  Nutrition 
Officer 

 Nurse  

Others (Specify)  

5.6. When were feeds 
transitioned 

Date  Time  Not Recorded  

5.7. TRANSITION FEEDS 

Date Feed (FI00, Infant 
formula, Breast 
milk, RUTF, 
others.) 

Name of 
Product 

Pre-
mixe
d 

Self-
mixe
d 

Route Rate Nr of 
feeds/day 

Total 
volume 
prescribe
d /day 
(ml) 

Total 
volume 
consume
d/day(ml) 

Ward diet 
or solids 
given while 
on 
transition 
feeds 

If Yes, which 
ward diet or 
solid feed was 
given 

NG
T 

Oral 

Yes No 

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       
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       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

       ____/____hrly       

5.8. For self-mixed recipes feeds record recipe 

6. ELECTROLYTE AND TRACE ELEMENTS PRESCRIPTIONS 

6.1. Prescribed by Paediatrician  GP  House 
officer/Intern 

 Dietician  Nutrition officer Nurse  

Others 
(Specify) 

 

6.2.Electrolyte and trace elements given during hospital stay 

Date Potassium Chloride 
sol 

Trace element mix 
(MgSO4 280mg, Zn 
SO4 36mg, CuSO4 

0.1mg/1ml oral sol) 

Oral Magnesium MgSO4 IM Zinc (zinc sulphate, 
gluconate acetate, 
picolinate  

Others 

 

 

................... 

Others 

 

 

..................... 

Yes No Dosage Yes No Dosage Yes No Dosage Yes No Dosage Yes No Dosag
e 

Dosage Dosa 

                  

                  

                  

                  

 

7. MICRONUTRIENT 
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7.1. Prescribed by Paediatrician  GP  House officer  Dietitian  Nutrition officer  Nurse  

Others (Specify)  

7.2. Micronutrients given during hospital stay 

Date Vitamin A (If 
multiple 
administrations, 
indicate dosage 
and date 

Folic acid Multivitamin 

 

 

...................................

. 

Iron (Specify type 
of Fe given) 

 

............................... 

Others 

 

 

......................... 

Others 

 

 

.......................... 

Others 

 

 

....................... 

Ye
s 

No Dosage Ye
s 

No Dosage Ye
s 

N
o 

Dosage Ye
s 

No Dosage Dosage Dosage Dosage 

                

                

                

                

                

                

                

                

                

                

                

                

                

8. MEDICAL TREATMENT                          Did the patient receive any of the following: 
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8.1 Prescribed by Paediatrician  GP  House officer  Dietitian  Nutrition officer  Nurse  

Others (Specify)  

8.2. Medications given during hospital stay 

Name of medication Indication Route Date 
started 

Date 
stopped 

Dosage 

 

Freq/day 

 

  

 

IM IV NG Oral     

  

 

IM IV NG Oral     

  

 

IM IV NG Oral     

  

 

IM IV NG Oral     

  

 

IM IV NG Oral     

  

 

IM IV NG Oral     

  

 

IM IV NG Oral     

  

 

IM IV NG Oral     

  

 

IM IV NG Oral     

  

 

IM IV NG Oral     
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 IM IV NG Oral     

 Date 
started 

Date 
stopped 

Dosage Freq 

8.3. Blood transfusion Yes  No 

 

 

 

    

8.4. Plasma transfusion Yes  No 

 

 

 

    

8.5. Was HIV treatment 
withheld  

Yes  No  Date 
stopped 

 Date re-
initiated 

 Duration without HIV 
medication 

 

8.6. Other medical diagnosis made while child 
was on admission 

 

 

9A. ADDITIONAL PROGRESS NOTES (Anthropometry and Clinical Signs) 

Date Anthropometry Clinical Signs 

Weight (Kg) MUAC 
(mm) 

Oedema Appetite Dermatiti
s  

Pallor Convulsi
on 

Irritabilit
y 

Shock Others 

Ye
s 

No Ye
s 

No Yes No Ye
s 

No Ye
s 

No 

                

                

                

                

                

                

9B. ADDITIONAL PROGRESS NOTES (Oral rehydration and IV fluids) 
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Date ReSoMal Other Oral Rehydration Solutions IV Fluids  

 Route Rate Total 
Vol/day 

Name Route Rate Total 
Vol/day 

Type Rate Total 
Vol/day 

NGT Oral NGT Oral 

   ____/____hrl
y 

    ____/____hrl
y 

  ____/____hrl
y 

 

   ____/____hrl
y 

    ____/____hrl
y 

  ____/____hrl
y 

 

   ____/____hrl
y 

    ____/____hrl
y 

  ____/____hrl
y 

 

   ____/____hrl
y 

    ____/____hrl
y 

  ____/____hrl
y 

 

   ____/____hrl
y 

    ____/____hrl
y 

  ____/____hrl
y 

 

   ____/____hrl
y 

    ____/____hrl
y 

  ____/____hrl
y 

 

   ____/____hrl
y 

    ____/____hrl
y 

  ____/____hrl
y 

 

10. DISCHARGE DATA (Status of child on date of discharge to home) 

10.1. Date of discharge 20 Y M D 10.2. Date of 
Death 

20 Y M D 10.3. Cause of 
death 

 

10.4. Weight (kg) Kg 

 

10.5. Height/length measurement (cm) cm Not indicated  

10.6. Which of the following was measured: Height   Length   Not indicated  

10.7. MUAC (mm)  10.8. Weight for height Z 
score 

 

Not Reported  

10.9. Oedema grade 0  + (mild)  ++ (moderate)  +++ 
(Severe) 
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10.10.Tested for TB Yes  10.11. Tested for 
HIV 

Yes  10.12. Referred to 
outpatient clinic / 
facility 

Yes  

No  No  No  

Unknown  Unknown  Unknown  

10.13. TB status Positive   10.14. HIV status Positive   

Negative  Negative  

Unknown  Unknown  

10.15. Good appetite Yes  10.16. 
Infections 
resolved 

Yes  10.17. Five-day 
consecutive weight gain 

Yes  

No  No  No  

Unknown  Unknown  Unknown  

10.18. Other clinical information noted on 
Discharge 

 

 

 

 

 

10.19. Caregiver given nutrition and health 
education 

Yes 

 

 

 

No 

 

 If Yes, By whom  

10.20. Number of different health professionals 
who cared for patient during hospital stay 

Paediatrician 

 

 

 

GP 

 

 Dietitian  Nurse  

House officer/ Intern  Nutrition officer  Others  

 



 

89 

ANNEXURE C: PARTICIPANT REGISTER 

Participant Nr Date Hospital File number 

GH-001 

 
  

    

GH-002 

 
  

    

GH-003 

 
  

    

GH-004 

 
  

    

GH-005 

 
  

    

GH-006 

 
  

    

GH-007 

 
  

    

GH-008 

 
  

    

GH-009 

 
  

    

GH-010 

 
  

    

GH-011 

 
  

    

GH-012 

 
  

    

GH-013 

 
  

    

GH-014 

 
  

    

GH-015 

 
  

    

GH-016 

 
  

    

GH-017 

 
  

    

GH-018 

 
  

    

GH-019 

 
  

    

GH-020 

 
  

    

GH-021 

 
  

    

GH-022 

 
  

    

GH-023 

 
  

    

GH-024 

 
  

    

GH-025 

 
  

    

GH-026 

 
  

    

GH-027 
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ANNEXURE D: ETHICAL APPROVAL FROM GHANA HEALTH 

SERVICE 
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ANNEXURE E: APPROVAL FROM KATH AND PML MANAGEMENT 
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ANNEXURE F: APPROVAL FROM TTH MANAGEMENT 

 


