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Abstract 

Introduction: Integrated management of childhood illness (IMCI) is a child survival strategy that 

has been adopted in South Africa (SA) as the standard of care for managing sick children in the 

primary health care setting. IMCI includes guidelines for management of paediatric HIV. This study 

aimed to investigate effectiveness of IMCI as a vehicle to deliver essential child survival 

interventions, particularly HIV interventions, in routine practise in a high HIV prevalence setting, and 

to investigate barriers and enabling factors for IMCI implementation. 

Methods: The study was conducted in Limpopo and KwaZulu-Natal provinces, SA. In the 

qualitative component, focus group discussions were conducted with IMCI trained health workers 

and carers of children under 5 years, to explore experiences of IMCI implementation, particularly the 

HIV component, from the perspective of both target groups.  

A comparative survey was then conducted. Randomly selected IMCI trained nurses were 

observed for up to 20 consultations with sick children presenting consecutively to the facility, and 

their findings compared to those of an IMCI expert who subsequently assessed the child. Observed 

children were tested for HIV.  

Results: IMCI trained nurses found IMCI training informative and empowering, and there was 

agreement among nurses that their skills in managing sick children improved after training. Barriers 

to IMCI implementation included increased time required for IMCI consultations and lack of support 

from colleagues. IMCI trained nurses expressed reluctance to implement the HIV component of 

IMCI, believing it to be unnecessary, unacceptable to mothers and that they lacked the skills to 

implement HIV care. 

In total, 77 IMCI trained nurses were observed for a total of 1357 consultations between May 2006 

and January 2007; nurses were observed for a mean of 17.7 consultations. Components of the IMCI 

assessment were frequently omitted; 14/77(18%) nurses asked about all main symptoms in every 

child. IMCI classifications were often incorrect; 52/112 (46.4%) children with a general danger sign 

were correctly classified. The HIV component was poorly implemented, 342/1357 (25.2%) children 

were correctly classified for HIV, although the HIV algorithm performed well when implemented by 

IMCI experts.   

Conclusion: IMCI implementation is fragmented and incomplete. Interventions are urgently 

needed to achieve and maintain high quality health worker performance in implementing IMCI.   
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Outline of Submission 

Chapter One: Introduction and literature review  

An introduction and overview of the background to the research and the context in which it 

was developed. To locate the study and the papers presented here in relation to the relevant 

literature, the review includes literature from the time when this study was conducted to provide 

the context for the research, as well as current literature to show the relevance of this work today.  

Chapter Two: IMCI in South Africa 

A description of IMCI implementation in South Africa; this includes the development of the HIV 

component of IMCI, which comprises a clinical algorithm for identifying symptomatic HIV infection in 

children and accompanying HIV management guidelines. The initial evaluation of the HIV algorithm, 

undertaken by myself as the principal investigator in 2001, is described. This evaluation ultimately 

led to the work presented in this thesis. Also described is the evolution of the HIV/IMCI component, 

the adoption of the HIV component by WHO, and its implementation in most high HIV prevalence 

countries in sub-Saharan Africa. 

Chapter Three: Rationale for the research  

An explanation of the rationale for undertaking the South African IMCI Effectiveness study, and a 

statement of the research questions and reasons for the choice of methodology. A conceptual 

framework is presented that links together the five publications emanating from this work to form 

an integrated body of research to evaluate the effectiveness of the IMCI strategy as a mechanism to 

provide child survival interventions in a high HIV prevalence setting in South Africa. 

Chapter Four: Research Design 

The research methods, study sites and research participants for the South African IMCI 

Effectiveness Study are described, as well as the methods of data analysis and ethical considerations 

relating to this research. 

Chapter Five: Research papers 

Five first author publications in peer reviewed journals are presented, based on the findings of 

the SA IMCI Effectiveness Study. Each publication is relevant to the research question, and adds to 

the knowledge in the field in order for IMCI practitioners and health planners to improve IMCI 

implementation in South Africa and other high HIV prevalence settings.  
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Chapter 6: Discussion 

The main findings are discussed and the overall conclusion of the work is summarised. 

Chapter 7: Conclusions and recommendations 

Final conclusions and recommendations for improving IMCI implementation are presented. 
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Chapter One: Introduction and 
literature review 

1.1  Introduction  

The South African HIV/IMCI Effectiveness Study presented in this thesis aimed to evaluate the 

effectiveness of IMCI in routine practise in a high HIV prevalence setting in South Africa. The study 

investigated implementation of IMCI and explored barriers to and enabling factors for 

implementation, from the perspective of IMCI trained health workers and child carers, with a 

particular focus on the HIV component. No previous evaluation of IMCI has included an assessment 

of the HIV component; neither has there previously been a large-scale IMCI evaluation in a high HIV 

prevalence setting.  

In the following literature review, literature is presented from the period prior to 2006, when 

this research project was developed and planned, to describe the context in which the research was 

undertaken. Current literature is also presented, where relevant, to bring readers up-to-date, show 

the current relevance of the work, and contextualise the research papers presented. This literature 

review provides the evidence base that informed the conceptualisation of the study including:  

 The burden of child mortality, globally and in South Africa 

 Underlying determinants and direct causes of child mortality 

 The impact of HIV on child mortality in high HIV prevalence settings 

 Development of child survival interventions, including IMCI 

 The evidence base supporting IMCI. 
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1.2  Child mortality 

Child mortality declined rapidly during the 20th century in almost all countries, due to effective 

public health interventions and better economic and social performance worldwide. However, the 

rate of decline has slowed, with reductions peaking in about 1980. Although this might be expected 

in countries with low child mortality rates, the decline also occurred in high mortality regions and in 

some cases, previous gains have been reversed (1). Huge disparities remain in child mortality 

between rich and poor countries, with 99% of deaths occurring in low-income countries, and these 

gaps are widening (2).  There was a 71% reduction in child mortality from 1970- 2000 in developed 

countries compared to only a 40% reduction in low-income countries (3).  Sub-Saharan Africa had 

the highest child mortality rate from 1970-74, and since then has had the slowest rate of decline (4).  

As a component of the United Nations (UN) Millennium Declaration in 2000 (5), a commitment 

was made by 189 participating nations to reduce child mortality by two-thirds between 1990 and 

2015; this is Millennium Development Goal 4 (MDG4). Globally, over the past decade there has 

been considerable progress towards achieving this goal, with the total child mortality rate (CMR) 

declining from 89 per 1000 live births in 1990, to 60 per 1000 in 2009. However, this rate of decline 

is still insufficient to achieve MDG 4 by 2015 (6), and infant and child mortality remain high in 

developing countries where over eight million child deaths occur annually. As the total number of 

global child deaths has declined from over 12million in 1990 to 8.1 million in 2009, there has been a 

further concentration in under-5 mortality, with 70% of all under-5 deaths in 2009 occurring in just 

15 countries (6). While child mortality has improved in other regions, the proportion of all child 

deaths which occur in sub-Saharan Africa has increased, so that almost half of all global child deaths 

now occur in this region (6). Almost all countries (30/31) with a child mortality greater than 100 per 

1000 live births are in now sub-Saharan Africa. Child mortality in the African region was 129 per 1000 

live births in 2009, nearly double the level in other developing regions, and around 20 times the 

average for developed regions (7).  

Most children die in the first year of life, and most child deaths occur in a small number of low-

income countries (8). Most children continue to die from common, preventable and easily treatable 

childhood diseases, such as diarrhoea and pneumonia, often associated with co-existing 

malnutrition. Long established treatments for these conditions still reach less than half of children 

who need them (9). In recent years, HIV/AIDS has contributed to a high proportion of deaths in high 

HIV prevalence countries, particularly in sub-Saharan Africa, where there has been a reversal of 

trends of improvement in child mortality in several countries (10), including South Africa (11). 
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1.2.1 Measuring child mortality 

The child mortality rate (CMR), defined as the probability of dying between birth and the age of 

59 months, is expressed per 1000 live births, and is a fundamental indicator of child health. The 

infant mortality rate (IMR) is defined as the probability of a live born infant dying between birth and 

one year of age, per 1000 live births. Child mortality is a composite measure of health risks at a 

young age, and the most appropriate indicator for evaluating outcomes of interventions aimed at 

improving child survival (1).  

Data obtained from complete registration of births and deaths provides the best basis for 

measurements of CMR, but this is not available in many countries that lack reliable and 

comprehensive vital registration systems. In such cases, estimates of CMR are based on periodic 

cross-sectional surveys, like demographic health surveys. This makes it difficult to assess trends over 

time, depending on the number of sources and the differences in methods of estimation. These 

techniques may also be biased towards capturing mortality in most recent times (1). Compared to 

other regions, the quality of survey data and vital registration is frequently poor in the sub-Saharan 

African region. Consequently, estimates for many countries depend on statistical modelling or verbal 

autopsy methods, and include substantial uncertainty (12). However, estimates and trends in child 

mortality are not usually presented with uncertainty bounds, which may give the impression that all 

estimates are equally precise (13). Measuring child mortality accurately is particularly difficult where 

there is an association between the death of the child and the mother, since a mother who has died 

cannot be included in a survey. This may lead to an underestimation of child mortality in areas 

where a significant proportion of maternal deaths are due to HIV/AIDS, making it difficult to assess 

the impact of HIV on child mortality (1, 6). The United Nations inter-agency group for child mortality 

estimation (IGME) was formed in 2004 to compile all available national level data on child deaths 

and provide consistent estimates of child mortality for countries, including high HIV prevalence 

countries, so that progress towards the 2015 deadline for achieving MDG 4 can be accurately 

charted (6). 

1.2.2 Social determinants of child mortality 

It is important to highlight the socioeconomic conditions in which most child deaths occur. These 

are often referred to as the ‘distal’ determinants of child mortality, in contrast to ‘proximal’ causes 

of child deaths, like diarrhoea or pneumonia, and are of critical importance if sustainable and 

equitable solutions are to be found. Children are particularly vulnerable to socioeconomic inequities 

because they are growing and developing, and are dependent on others to ensure their health. Child 

mortality shows a clear social gradient, but without any biological reason for this (14), and is, 
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therefore, an example of inequity, meaning an inequality that is unnecessary and avoidable and, 

therefore, unfair and unjust. 

The social circumstances into which a baby is born dramatically affect his or her expectations. 

Growing up in poverty has long-term effects on cognitive development, mediated, at least partly, by 

childhood nutrition, and leading ultimately to a negative impact on adult outcomes like height 

attainment, school achievement, income, and offspring birth weight (2). The highest level of 

education achieved by the mother is an important determinant of the health of the child, even when 

other socioeconomic factors are kept constant (2). For example, in El Salvador, infant mortality 

among babies born to mothers with no education is at least four times that among infants of 

mothers with a secondary education (14). Birth spacing and provision of family planning services are 

important to prevent preterm births, low birth weight babies and neonatal deaths; birth spacing of 

less than 24 months significantly increases the risk of these events (15). Child spacing and improving 

educational opportunities for women and girls can improve child survival.  

Therefore, risk factors for child mortality include poverty, gender inequality, social status and 

education. Poorer children are more likely to live in overcrowded conditions, with poor sanitation 

and unsafe water, and be exposed to disease. Such unhygienic and unsafe environments put 

children at risk. Drinking unsafe water, having inadequate water for hygiene, and lack of sanitation, 

are estimated to contribute annually to 1.5million child deaths globally, and to around 88% of deaths 

from diarrhoea (4). Under-nutrition is common where there is poverty, and reduces resistance to 

disease (6). Poorer children are less likely to be immunised (2) or to have access to good quality 

health services, and their parents are less likely to seek care from an appropriate provider (3). 

Antenatal care and skilled care at delivery are critical for prevention of neonatal deaths, but even 

where coverage of antenatal care (ANC) is high, poorer mothers have fewer visits, attend later in 

pregnancy and receive poorer quality of care (2). 

In South Africa, inequality and poverty continue to be the legacy of the previous apartheid 

regime, and this has led to marked differences in child mortality between different socioeconomic 

groups, between regions of the country, and between racial groups. Poverty and poor 

socioeconomic conditions may be seen as the underlying cause of many of these child deaths. Water 

and sanitation facilities vary widely between provinces and within provinces in SA. Nationally, 14 % 

of households do not have toilet facilities, but in the Eastern Cape province, where much of the 

population is rural, this is as high as 30%, and 64% of households are without piped water (16). Child 

mortality is twice as high in the rural Eastern Cape as in the urban Western Cape, and four times 

higher for black than for white children (17). However, racial disparities in mortality have narrowed 

in the past 3 decades, due in part to improved education of women and increased family spacing 
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(11). Although increases in child mortality in the 1990s can be plausibly accounted for by HIV/AIDS, it 

is important that efforts to improve the health status of South African children also address issues of 

improving education of women, providing clean water and sanitation, and ensuring safe 

environments for children, particularly in rural areas (11).  

1.2.3 Direct causes of child mortality 

In 2008, 68% of the 8.1 million global child deaths were caused by infectious diseases (12). It is 

estimated that over 60% of these deaths could be prevented by the use of proven interventions that 

are available and affordable today (8). In children under 5 years, the most important single causes of 

death are pneumonia, diarrhoea and preterm birth complications (12). As child mortality has fallen, 

the relative proportion of deaths in the neonatal period (0-28 days) has increased (4). Infants who 

are not breastfed, particularly below the age of six months, are at increased risk of death from 

diarrhoea and pneumonia compared to those being breastfed. Infants being mixed fed in this age 

group (i.e., receiving breast milk as well as other foods or fluids) are at higher risk of death than 

those being exclusively breastfed (4).  

Although diarrhoea and pneumonia account for a high proportion of deaths in all countries with 

a high child mortality, epidemiological profiles show variations in the main causes of death from 

region to region, and within regions, particularly in Africa: deaths attributable to malaria and AIDS 

occur almost entirely in Africa (18). Of the 4.2 million deaths in the African region in 2008, 29% 

occurred in the neonatal period. Major causes of death were pneumonia, malaria, diarrhoea, as well 

as preterm birth complications and birth asphyxia (12). This highlights the need for accurate cause-

of-death data at country level to prioritise services and delivery of interventions. 
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Figure 1: Causes of child deaths in Africa 2008 

 

1.2.4 Impact of HIV on child deaths 

In 2006, when this study was conducted, an estimated 2.3 million children were living with 

HIV/AIDS, 380 000 children aged < 5years died from AIDS related causes (92% in Africa), and 530 000 

children were newly infected with HIV (19). However, HIV/AIDS was the cause of only a small 

proportion of global child deaths and only 4% of child deaths in the sub-Saharan African region.  An 

estimated 51% of all AIDS deaths in children occurred in just five countries: South Africa, Nigeria, 

Mozambique, Tanzania and Uganda (12).  

AIDS deaths are concentrated in a small number of countries, in several of these countries AIDS 

is the most important cause of child mortality, including South Africa (12). Most HIV infected infants 

acquire HIV from their mother, and without treatment around one-third of these children will die 

before the age of one year, and over half before the age of two years (20). Improvements in child 

survival in high HIV prevalence countries will not occur without effective strategies to improve 

coverage of PMTCT interventions, and increased access to ART for mothers and children. 

Interventions to prevent mother-to-child transmission of HIV and appropriately manage children 

born to HIV infected women have been tested among breastfeeding and non-breastfeeding 
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populations, in both low- and high-income settings (21-25). These interventions include 

antiretroviral prophylaxis during pregnancy, labour, and the post-partum period, as well as 

appropriate infant feeding practises. Co-trimoxazole prophylaxis is a simple, inexpensive and 

effective strategy which has been shown to decrease morbidity and mortality due to pneumocystis 

pneumonia (PCP) and other pathogens in HIV infected children, even without specific antiretroviral 

therapy (26). Mortality among HIV exposed infants is significantly associated with low maternal CD4 

count and maternal death; the death of the mother increases the risk of death even among 

uninfected children (20).  

In 2005, it was estimated that in low- and middle-income countries fewer than one in 10 HIV 

infected pregnant women received antiretroviral prophylaxis to prevent mother-to-child 

transmission, 4% of children needing co-trimoxazole prophylaxis received it, and only 10% of 

children requiring ART received it (19). By 2009, significant strides had been made in implementation 

of HIV interventions, with 53% of HIV infected pregnant women receiving ARV prophylaxis globally, 

and 28% of children in need receiving ART. This has led to optimism that targets for virtual 

elimination of paediatric HIV by 2015 may be achievable (27, 28).  

1.2.5 Child mortality in South Africa 

In South Africa, despite the introduction of a supportive policy framework, free health services 

for children, and child support grants, child mortality increased following the advent of democracy in 

1994 (29). Although estimates of child mortality in South Africa vary due to inadequate vital statistics 

(30-32), it is estimated that nearly 100 000 children under five years die each year (29). IGME 

estimates child mortality in South Africa in 2009 was 62 per 1000 live births (6), but other sources 

give higher estimates (33) (figure 2). South Africa is one of only 12 countries where there have been 

increases in child mortality since the baseline for MDG4 in 1990 (11, 29), and it is unlikely that South 

Africa will achieve this goal (34). This is largely due to the impact of the HIV epidemic, both directly 

on HIV infected children and indirectly due to the effects on child health of maternal illness and 

death.  

South Africa has one of the worst AIDS epidemics in the world, and HIV/AIDS is the single leading 

cause of death among both mothers and children under five years (33). In South Africa in 2006, there 

were an estimated 5.4 million people living with HIV (35), one million AIDS orphans (36), and 29.1% 

of pregnant women attending government antenatal clinics were HIV infected (37). Antenatal HIV 

sero-prevalence has remained stable since that time, but is consistently highest in KwaZulu-Natal  
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Figure 2: Estimates of child mortality in South Africa 1980-2005 
 

 

 

province (KZN), where HIV prevalence among pregnant women was 39.5% in 2009 (38). HIV/AIDS is 

the cause of over 50% of deaths in children under five years, and over 80% of child deaths outside 

the neonatal period (29). 18% of children needing antiretroviral treatment (ART) in South Africa had 

access to this in 2005 (19), increasing to 54% (approximately 96 000 children) in 2009 (27). However, 

childhood infections like diarrhoeal disease, lower respiratory tract infections and meningitis also 

remain important causes of mortality (16). It is estimated that over 60% of children who died were 

underweight for age and one third were severely malnourished. Over 75% of these severely 

malnourished children also had clinical AIDS (33). The 2003 Demographic and Health Survey (DHS) 

found that supplementation of breast milk with other food or fluids starts early in South Africa, and 

exclusive breastfeeding is uncommon, with only 12% of infants under four months of age being 

exclusively breastfed, and almost 40% using a bottle and teat (17). 
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From:  Chopra M, Lawn JE, Sanders D, Barron P, Karim SS, Bradshaw D, et al. Achieving the health Millennium Development Goals for 
South Africa: challenges and priorities. Lancet. 2009. Epub 2009/08/28. 
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Child survival interventions 

The appropriate management of common childhood infections and malnutrition are among the 

most cost-effective interventions that will have the greatest impact on reducing the global burden of 

disease (39). In 2003, the Bellagio Child Survival Study Group estimated that six million deaths could 

be prevented by universal coverage of key child survival interventions in the 42 countries where 

most child deaths occurred. It was estimated that effective and integrated management of 

childhood illnesses could prevent 3.2million deaths, and that a group of effective nutritional 

interventions including breastfeeding, complementary feeding, vitamin A and zinc supplementation 

could save a further 2.4million children each year (8). The additional cost was estimated at US$ 5.1 

billion, amounting to $1.23 per head and $887 for each life saved (40). 

The challenge that remains is how to achieve universal coverage of key child survival 

interventions. Implementation of child survival interventions takes place in the context of global 

inequalities, and may even lead to worsening inequity because interventions tend to go to richer 

people first. Even when equitably targeted, richer people tend to seek services first. Child mortality 

is a sensitive indicator of inequity in health and health care (41), and specific approaches must be 

taken to reach those children most at risk. This could include screening for, and preferentially 

targeting, poor people for interventions, or aiming for universal coverage of interventions to ensure 

that the poorest also benefit (3). 

A series of initiatives have been developed by international agencies aimed at improving 

coverage of child survival interventions. For example, in 1974 the expanded programme for 

immunisation (EPI) was launched at a time when less than 5% of children in the world were 

immunised; as a result of EPI implementation, global coverage of diphtheria, tetanus and pertussis 

(DTP) vaccine now exceeds 75% (42). In the 1980’s, the observation that a small number of 

conditions were responsible for the vast majority of under-five deaths led to a strategy of ‘selective 

primary health care’ and the development of the GOBI initiative, which promoted growth 

monitoring, oral rehydration therapy, breastfeeding and immunisation. Later FFF (food supplements, 

family spacing and female education) was added to GOBI to address additional determinants of child 

survival (GOBI-FFF). More recently, single-disease based programmes like Control of Diarrhoeal 

Disease (CDD) and Acute Respiratory Infection (ARI) were developed by WHO and the United 

Nations Children’s Fund (UNICEF). These programmes successfully reduced mortality by improving 

case management at primary health care level of those conditions that cause most child deaths, 

using simple, evidence-based algorithms to guide health workers (43). 

However, despite the success of single disease-specific interventions, by the early 1990s it was 

realised that signs and symptoms of major childhood diseases overlap substantially, and severely ill 
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children frequently have more than one co-existing condition. Concerns were raised that children 

could die if inappropriately managed with a disease specific protocol (44), and that opportunities 

were lost for increasing coverage of preventive interventions that are critical for reducing child 

deaths. In addition, health initiatives addressing child deaths in the context of specific diseases 

tended to result in fragmented delivery systems rather than co-ordinated efforts to meet the needs 

of children and their families (45). It was proposed that a more integrated approach was required; 

this would improve managerial efficiency, and avoid the duplication of effort in training, supervision 

and drug supply management caused by separate vertical approaches (46). As a result, the IMCI 

strategy was developed by WHO and UNICEF to provide a holistic approach to the management of 

the sick child (47).  

Global child mortality has improved in the past decade.  The rate of decline in child mortality 

from 2000 to 2009 was double that between 1990 and 1999 (7), and many low-income countries are 

on track to reach MDG 4, including some countries in Africa (48). A common feature of countries 

that have made the most substantial progress in reducing child mortality, has been a rapid increase 

in equitable coverage of simple, cost effective public health interventions (7). In order to accelerate 

declines in child mortality, an equity based approach is required, using local data to identify the most 

effective interventions, and the most vulnerable babies and children at whom they should be 

targeted.  
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1.3  Integrated Management of Childhood Illness 

Integrated management of childhood illness (IMCI) was launched in 1995 (44). It aims to provide 

an integrated approach to child survival, including both preventive and treatment interventions, at 

primary care level and in the community. IMCI aims to reduce child mortality and morbidity, and 

improve growth and development, and is recommended for use in countries where infant mortality 

is greater than 40 per 1000 live births (49). Recommended interventions are based on strong 

evidence and are feasible to implement in low-income countries (8). At the core of the IMCI strategy 

are evidence-based guidelines for concurrent management of those conditions causing the most 

child deaths (pneumonia, diarrhoea, dysentery, malaria, measles and malnutrition). Many deaths in 

South African children could be prevented through implementation of good quality primary health 

care services, and IMCI is currently the standard of care for management of sick children at primary 

health care level in SA. Improving IMCI implementation has been suggested as one strategy most 

likely to reduce the burden of disease in South Africa (30), but the success of any child survival 

intervention in a high HIV prevalence setting is dependent on its ability to effectively improve 

coverage of PMTCT interventions, and ART for mothers and children. 

The IMCI strategy comprises three components (50). The first component aims to improve case 

management skills of health workers working at primary care level, using evidence-based guidelines 

supported by structured training (44). However, improving health workers skills will not improve 

quality of care unless the health system provides the resources and infrastructure required. Health 

workers function as an integral part of the health system, and may not be able to implement the 

IMCI guidelines unless all required drugs and equipment are available at the health facility, the 

referral system functions effectively, and there is a system of supervision for IMCI trained health 

workers. The second component of IMCI is, therefore, a health system component to ensure that 

the health system is strengthened to support IMCI interventions. This is based on a review of health 

facility supports required for IMCI implementation and, therefore, contributes to improving 

supervision, drug supply management and health information systems (41). 

The third component of IMCI is the community component, which aims to provide a 

complementary community-based approach to increase demand and acceptance of child health 

services, and improve family practises at household level, particularly in relation to care-seeking and 

home management of child illnesses (51). For facility-based child health interventions to be 

successful, health facilities and community-based health workers should deliver consistent 

messages. 

Since the first countries began implementing IMCI in 1996, over 100 countries across all 

geographic regions have now adopted the strategy, including 44 in sub-Saharan Africa (52). 
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Guidelines for IMCI implementation recommend that the strategy be introduced in three stages. In 

the introductory phase, there is orientation and planning, and building of commitment, as well as 

adaptation of the IMCI materials according to local epidemiological and cultural characteristics. In 

the early implementation phase countries start implementing IMCI in a limited area to gain 

experience and develop management and training capacity. Lessons learned from this phase should 

be taken forward into the expansion phase (50). 

1.4.1 IMCI case management 

Rather than making a diagnosis, IMCI practitioners classify the child’s illness according to 

severity using a series of colour-coded algorithms, and there is strong emphasis on nutrition, health 

promotion and counselling. IMCI guidelines are based on both expert opinion and research findings, 

and are built around a series of simple questions and easily recognised and well-defined signs and 

symptoms (49). In the absence of diagnostic support, health workers rely on the clinical history, and 

on signs and symptoms. The sensitivity and specificity of these clinical signs (53-55), and the ability 

of IMCI guidelines to assist health workers to identify and appropriately treat sick children were 

validated during development of the guidelines (54, 56, 57). 

Interventions included in IMCI can be categorised into curative treatments, disease prevention 

and health promotion interventions. Treatment interventions include antibiotic treatment for acute 

respiratory infections, and oral rehydration therapy for diarrhoeal diseases. Preventive interventions 

include immunisations, regular vitamin A supplementation, and antiretroviral drugs to prevent 

mother-to-child transmission of HIV. Health promotion interventions include appropriate advice and 

support for breastfeeding, complementary feeding, and good hygiene practises. IMCI case 

management guidelines have been regularly updated to comply with new evidence and updates to 

related management guidelines. 

Primary care workers are trained in the use of the IMCI guidelines during a structured 11-day in-

service training course which is supported with training materials, including written materials, wall-

charts, photographs and videos. The training course was first field-tested in 1997 and is regularly 

updated as appropriate (58). Participants undertake 11 days of training which combine work in the 

classroom with hands-on clinical practise, and are provided with job aids to assist with 

implementation (IMCI chart booklet). In addition, each participant should also receive at least one 

follow-up visit in their own health facility, after completion of training, to reinforce the skills 

acquired during training (59). Although most IMCI training is aimed at nurses and other mid-level 

health workers at PHC level, in many settings an abbreviated training course is used to provide 

training for doctors. 
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Detailed guidelines were developed by WHO to standardise and maintain the quality of IMCI 

training. These guidelines specify the work to be completed during training, the ratio of facilitators 

to participants (at least one to four), and the time spent on clinical practise. Facilitators who conduct 

IMCI training are selected based on their good performance in the 11-day case management training 

course, and receive an additional five days of facilitation training. Tools to monitor the quality of 

IMCI case management training courses are also provided (50), to ensure that training quality is 

maintained during the expansion phase. Although all new IMCI practitioners should receive a follow-

up visit, it has been difficult to sustain implementation of follow-up visits in IMCI implementing 

countries, and they have often been abandoned in the expansion phase of IMCI (60). 

To impact significantly on child health, at least 60% of health workers managing sick children in 

each facility should be IMCI trained (61), but in many countries training coverage has remained low 

(46). In addition, with expansion of IMCI implementation in countries, because of resource 

constraints and the high cost of training, many countries have revised and shortened the IMCI 

training, with less time spent on individual feedback and on clinical practise, and more work done 

away from the classroom. In most cases, these shortened IMCI courses have not been evaluated 

(62). There has also been no published evaluation of the 11-day IMCI case management training 

course since its inception in 1997. 

1.4.2 IMCI Evaluation: Multi-country evaluation of IMCI 

The Multi-country Evaluation of IMCI Effectiveness, Cost and Impact (IMCI-MCE), was a large-

scale IMCI impact evaluation conducted in Bangladesh, Brazil, Peru, Tanzania, and Uganda between 

2000 and 2007 (63). The objective was to assess the behavioural, nutritional and mortality impact of 

IMCI, as well as to document the effect of IMCI interventions on health worker performance (60). If 

shown to be effective, this model could be adapted, and applied to other public health interventions 

(61). An interagency group on IMCI monitoring was formed and, from the literature and experience 

of experts, this group developed a generic set of quality indicators. The IMCI-MCE consisted of a 

series of independent studies with compatible designs to allow direct comparisons, but tailored to 

the situation in each participating country.  Methods included audits of facilities, observations of 

case management and household surveys, with data collected at different levels at each site, 

including household, community and health facility (64). The findings of the MCE will be reviewed in 

this literature review, although many of the findings were published only after the current study was 

underway. 

Results of the MCE convincingly showed that, in all sites, children received better care from 

health workers trained in IMCI compared to those who were not IMCI trained. Children seen by IMCI 

trained health workers were more likely to receive a full assessment and more likely to be managed 
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correctly, and there was a strong and consistent association between IMCI implementation and 

improvements in counselling activities (65-67). Combining data from three MCE sites (Uganda, Brazil 

and Tanzania) demonstrated that, across these sites, children seen by health workers trained in IMCI 

were significantly more likely to receive correct prescriptions for antibiotics, and carers were more 

likely to be able to describe correctly how to give the antibiotic drug at home. There were also 

significant reductions in unnecessary use of antibiotics in all three countries (64). However, 

implementation of the community component of IMCI was shown to be weak in most settings (60). 

Of the five sites where MCE studies were conducted, findings from Bangladesh and Tanzania, in 

particular, demonstrated good quality of care post IMCI implementation, with large improvements 

in the management of sick children compared to the control group. These studies were distinct from 

the other MCE studies because they were conducted in the early phase of IMCI implementation 

using structured and controlled methods, in a relatively small geographical area, where coverage of 

IMCI training and implementation was very high. 

In Bangladesh, a cluster randomised trial was conducted in a single district over five years, with 

10 first-level health facilities randomly allocated to each of the control and intervention arms. Over 

90% of health workers were trained in IMCI in intervention sites and many complementary activities 

were undertaken in the intervention areas to support IMCI: village health workers were recruited 

and trained to manage sick children and provide health education messages, local imams were 

trained and supported to give health promotion at the mosque, and two theatre groups were 

supported to regularly undertake open air theatre shows in IMCI villages to convey key messages 

(68). The study showed impressive improvements in quality of care in IMCI areas compared to 

control areas: the proportion of children needing an antibiotic who were correctly treated was 78% 

in intervention clinics compared to 2.4% in control clinics. The Bangladesh study was the only MCE 

study able to demonstrate increased health service utilisation in intervention areas. There was a 

steady increase in appropriate care-seeking in intervention areas during the study period, compared 

to control areas, where care-seeking was unchanged. Community surveys also showed significant 

reductions in stunting, and significant improvements in infant feeding practises in intervention 

districts (67). 

In Tanzania IMCI implementation was evaluated in only four districts (two intervention, two 

control), in a non-randomised controlled trial. High levels of quality were achieved: 73% of children 

who needed an antibiotic received it in intervention clinics versus 35% in control clinics (66). 

However, participating districts were not selected randomly, but on the basis, not only of having 

adopted IMCI, but also of having achieved exceptionally high coverage of IMCI training (69). Over 

90% of health workers seeing sick children were IMCI trained in the intervention districts (70). In 
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contrast to Bangladesh, no difference was shown in care-seeking, stunting or feeding practises 

between IMCI and non-IMCI districts. In both Tanzania and Bangladesh, reductions in child mortality 

in IMCI areas were demonstrated, although in neither case were these reductions statistically 

significant (66, 67). 

The other three IMCI-MCE studies, in Uganda, Brazil and Peru, were conducted during the 

expansion phase of IMCI implementation, over larger areas, and with less support from researchers. 

These studies were, therefore, closer to effectiveness rather than efficacy studies, and much smaller 

improvements were demonstrated. These studies showed that, despite significant improvements in 

quality of care indicators in IMCI areas, quality of care remained poor even for children seen by IMCI 

trained health workers. For example, in Brazil, where most children in the intervention group were 

seen by IMCI trained doctors, the proportion of children with pneumonia who were correctly treated 

was 58% (71). In Uganda this varied between 35-51% in IMCI areas over the three-year study period 

[60]. In Peru, only around 10-14% of children needing an antibiotic received one, even after IMCI 

training (65).  

Another finding, with important policy implications, was the good performance in IMCI 

implementation among non-professional IMCI trained health workers that was shown in both 

Uganda and Bangladesh. In Bangladesh, village health workers (VHWs) were recruited in 

intervention areas as a response to the observation that, even after introduction of IMCI, 

appropriate care-seeking remained very low and very few sick children accessed appropriate 

treatment, making the impact of IMCI difficult to assess. The aim of recruiting and training VHWs 

was to improve access to IMCI treatments by providing community-based management of non-

severe pneumonia and diarrhoea. The VHWs had no formal medical training, and were trained in 

IMCI for 10 days. In an independent assessment they were able to manage 64% of sick children 

correctly, similar to the performance of nurses trained in IMCI (65% correctly managed). Exposure to 

VHWs was very high (>90%) in intervention areas; so these workers were directly responsible for the 

impressive improvements in appropriate care-seeking, and also contributed to the improved 

outcomes demonstrated (67). In Uganda, IMCI trained auxiliary staff performed better in 

management of pneumonia than professional staff, although this was not consistent throughout the 

period of the study (65). 

The cost-effectiveness component of the IMCI-MCE showed that IMCI was efficient and cost less 

than standard care in some settings (70). In Tanzania, IMCI implementation resulted in significant 

cost savings in implementation districts, although much of this was due to lower hospital usage in 

these districts, and it was not clear whether this was related directly to IMCI implementation. 

However, when hospital costs were excluded, savings were still made (72). 
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In Brazil, the cost per child correctly managed was lower in IMCI districts (71). Time and motion 

studies showed that, on average, IMCI trained health workers spent more time on a sick child 

consultation than non-IMCI trained health workers. This was inversely correlated with the number of 

consultations per day per health worker, so that consultation time decreased with increasing 

workload (73). Similarly, in Tanzania, time spent on consultations was higher in IMCI areas, and this 

did not appear to be because less time was spent on other consultations, but rather that less time 

was spent on administrative activities or on non-productive time (72). There was a trend towards 

improvement of quality of care with increasing training coverage (65). 

1.4.2.1 Limitations of the IMCI-MCE 

Selection of sites was a major source of bias in all IMCI-MCE studies, apart from in Bangladesh 

where intervention clinics were randomly selected. In Brazil and Tanzania, to ensure that MCE study 

sites were suitable for evaluating IMCI impact, intervention areas were selected according to 

explicitly stated criteria. These included timely IMCI implementation with adequate training 

coverage, as well as availability of partners to support IMCI, like funding agencies and the Ministry of 

Health (69). Similarly, in the Tanzania study, intervention districts were selected based on their 

success in implementing IMCI and achieving high coverage of IMCI training in facilities. Both 

intervention districts in Tanzania had achieved over 90% coverage of IMCI trained health workers 

prior to being selected. Control districts were selected on the basis that they had not even started 

IMCI implementation several years after IMCI was adopted nationally in Tanzania.  

Early intervention sites have been shown to be those with the most functional health systems, 

close to main towns, and with motivated health managers (74). Therefore, sites that adopted IMCI 

early could be expected to perform better. Although demographic indices were similar at baseline in 

IMCI and control districts, it is likely that management of health care services in intervention and 

control districts were actually systematically different, and intervention districts self-selected 

themselves because they were well functioning. Similarly, in the Brazil study, all intervention districts 

were required to have continued and appropriate coverage of IMCI trained health workers managing 

sick children, over the previous two-year period, and were matched to control districts selected 

because IMCI was not being implemented.  

A generic set of indices of quality of care, together with a facility-based tool for their 

measurement, was developed for the IMCI-MCE (75). These indicators were synthesized from 

indicators of adherence to IMCI guidelines. For example, checking for IMCI danger signs like ‘child 

vomits everything’, or for specific IMCI signs like ‘palmar pallor’, is not likely to be complied with in a 

non-IMCI setting. Similarly, it is unlikely that a non-IMCI trained practitioner will make a ‘correct 

classification’. This is an important bias towards showing improvements in quality of care in IMCI 
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areas, since the indicators selected almost ensure that IMCI trained health workers will perform the 

selected activities better. Even when the indicators used in the IMCI-MCE appear more generic, for 

example ‘child received an antibiotic where indicated’, the correct prescription was defined as being 

the correct dosage and formulation as recommended by IMCI, but it was not clear what the policies 

were in non-IMCI districts and whether alternative formulations may also provide acceptable 

treatment. 

Composite indicators were developed to describe quality of care. For example ‘child correctly 

classified’ or ‘child needing oral antibiotic received one’, so that the indication for the antibiotic 

(pneumonia, dysentery, ear infection) is often not given. Health worker performance was scored 

using a set of 14 key assessment tasks, to provide a composite index of integrated child assessment, 

and facility review findings were also summarised into a composite index of readiness to implement 

IMCI (75). As a result, it was frequently not possible to pinpoint implementation gaps and failures in 

performance, or to determine whether these gaps were due to poor quality of care or whether non-

IMCI trained health workers took a different, but also acceptable, approach to the management of a 

sick child. The indicators selected in the IMCI-MCE make IMCI performance difficult to assess and 

understand fully, and there is a danger that the indicators presented may be misleading. 

Relatively small numbers of observations undertaken in the MCE meant it was not possible to 

assess the competence of health workers to identify and manage serious illness in children and, 

therefore, health workers’ ability to manage severe illness was assessed using scenarios. These 

scenarios served as a proxy for assessing management of rare illness events, and gave rise to a 

composite indicator of performance termed ‘knowledge of correct case management for severe 

illness and young infants’ (75). However, scenarios based on knowledge of theory of IMCI are not 

adequate to assess whether health workers have the appropriate clinical skills. 

Another major limitation to the IMCI-MCE is that the findings did not adequately reflect the 

problems that may be involved in scaling up the IMCI programme because studies were conducted 

early in the implementation of IMCI, using a subset of indicators in a limited geographical area (65). 

In reality, effectiveness evaluations involve different degrees of control by the research team, so 

that there is actually a continuum between efficacy and effectiveness (61). The MCE study in Uganda 

was conducted just as IMCI implementation in all districts was achieved. When reporting the 

findings, the researchers noted that poor performance of health workers in their study contrasts 

with improvements shown in other MCE studies, and attributed this to problems of scale-up. In 

particular, high standards of IMCI training were not maintained during the expansion phase, and 

effective supervision was lacking. The conclusion was that high training coverage is not sufficient for 

provision of adequate facility-based health care (65). When reporting on pooled data relating to 
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health worker performance from the Uganda, Brazil and Tanzania studies, Tanzania stands out as 

demonstrating a much stronger effect. The authors suggest that this is related to the high quality of 

IMCI training, supervision and follow-up in the intervention sites in the Tanzanian study, compared 

to Uganda and Brazil where IMCI implementation in the expansion phase was less well controlled 

(64). 

Overall, the MCE showed that many countries failed to move beyond the introductory stage to 

implement IMCI fully and achieve the coverage required to make an impact, and countries with high 

child mortality rates that most needed IMCI frequently lacked the health system infrastructure and 

support to deliver it (60). No public health intervention can be considered effective unless it can be 

scaled up to achieve coverage sufficient to meaningfully impact on population heath. In the 

continuum between efficacy and effectiveness evaluations, the MCE findings reflect more efficacy 

than effectiveness. The MCE shows that IMCI can improve delivery of appropriate treatments and 

quality of facility based child health care, but it also shows clearly that the success of IMCI depends 

on how intensively it is implemented. 

When an organisation or individual is strongly invested in a strategy, like IMCI, it may be difficult 

to be fully objective in its evaluation, which could lead to bias. WHO, particularly the team who 

developed the IMCI strategy, invested considerable funds, personnel, time and commitment into 

this important initiative, and were, therefore, deeply invested in getting a positive result. This was 

recognised at the outset of the IMCI-MCE and explicitly addressed, and several processes were put 

in place to minimise the introduction of bias. Despite this, the MCE team admit that careful 

negotiations were required in writing of the papers, between the principal investigator and WHO 

staff members, to reach a final draft of publications that were acceptable to all authors (69). 

Another problem was conflicts of interest that arose in terms of resource allocation during the 

IMCI-MCE, where the evaluation was consuming resources that could have been used to improve 

implementation, while at the same time showing that implementation was inadequate. The result 

for the IMCI-MCE was that, because planning for both implementation and evaluation of IMCI was 

going on at the same time, the evaluation process itself was likely to have had an effect on IMCI 

implementation in the selected MCE sites (69). 
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1.4  Conclusion 

Many children die in developing countries, despite the availability of effective interventions, but 

coverage of such interventions remains inadequate, particularly among the most vulnerable infants 

and children. Efforts to develop an effective mechanism to deliver key child survival interventions 

led to the development of the IMCI strategy in the early 1990s. The adoption of the Millennium 

Development Goals led to a major focus on child survival and considerable improvements in child 

mortality have been achieved in the past decade. However, sub-Saharan Africa has lagged behind, 

and despite recent improvements, South Africa has shown no overall improvement in child mortality 

since 1990 (76), largely due to the impact of the AIDS epidemic. IMCI implementation is the standard 

of care for sick children attending PHC facilities in South Africa, where HIV/AIDS is the cause of most 

child deaths. Hence, if IMCI is to be effective as a child survival strategy in this setting, IMCI 

implementation must effectively improve coverage of PMTCT and ART for mothers and children. If 

outcomes for South African children are to be improved, it is crucial to determine whether 

implementation of the IMCI strategy, including the HIV component, is achieving this goal, and to 

identify barriers and enablers to its effective implementation. 

This study aimed to evaluate the effectiveness of IMCI as a mechanism for delivering key child 

survival interventions, including HIV/PMTCT management, in routine practice in a high HIV 

prevalence area in two provinces in South Africa.   
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Chapter Two: IMCI in South Africa 
 

In 1998, when IMCI was adopted in South Africa, the HIV epidemic was having a devastating 

impact on child health. Child mortality in South Africa increased by about one-third during the five 

years up to 1998 (11). This prompted the development of the HIV algorithm for identification of 

symptomatic HIV in children and accompanying guidelines for management of childhood HIV. This 

HIV/IMCI component underpins the research presented in this thesis, and its development will be 

described in detail. 

2.1 IMCI implementation in South Africa 

During the introductory phase of IMCI implementation, it is recommended that the IMCI clinical 

case management guidelines be modified according to the epidemiological profile, health system 

characteristics, and culture in each country or setting (69). This requires accurate cause-of-death 

information. Determinants of child mortality are complex and need to be clearly understood in order 

to identify and prioritise appropriate child survival interventions. A detailed and comprehensive IMCI 

Adaptation Guide is provided by WHO to assist countries in adapting the IMCI guidelines (77). 

Prior to IMCI implementation, a technical task team was set up in the province of KwaZulu-Natal 

(KZN), South Africa, to make adaptations to the IMCI clinical guidelines to suit the setting in KZN. This 

task team, chaired by myself, included three paediatricians, a pharmacist and primary care 

practitioners (two professional nurses and a doctor). 

2.2 Development of the HIV component of IMCI  

In 1997, as the IMCI guidelines were being adapted, HIV prevalence among pregnant women in 

South Africa was increasing rapidly, with the highest HIV prevalence in KZN (78). However, 

management of HIV-infected children by primary health care workers was not specifically addressed 

in the generic IMCI case management guidelines. There were several reasons for this: at that time no 

specific treatment was available for HIV infected children, management of children with HIV was 

primarily hospital-based, and most HIV-infected children presented with conditions addressed by 

IMCI (79). In addition, IMCI guidelines already recommend that any child with a severe illness, or 

whose condition did not improve with routine treatment, should be referred to the district hospital 

for further management. 
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However, the IMCI technical task team responsible for adapting the IMCI guidelines in KZN made 

the decision that a child survival strategy, being introduced in a setting where antenatal HIV 

prevalence was among the highest in the world, should specifically and directly address HIV/AIDS. 

Even in the absence of specific HIV treatment, health workers at PHC clinics, with support from 

referral services, were in the best position to identify and offer continued support to HIV-infected 

children, and their families, in the community. As a result, an HIV component was developed and 

added to the IMCI case management guidelines in South Africa. The aim of this IMCI/HIV component 

was to provide health workers with tools to counsel mothers about HIV and identify children at-risk 

of HIV infection, and to provide guidelines for HIV testing of children and for management of HIV 

infected children. Treatments available at that time included co-trimoxazole prophylaxis, and pain 

control where indicated. Implementation of these HIV guidelines would provide mothers and health 

workers with information about the child’s illness, and assist them to provide appropriate care. 

Another anticipated benefit was that mothers receiving on-going treatment and support for their 

child at the local clinic, could also access health care for themselves, particularly counselling about 

safer sexual behaviour and contraceptive use. 

The first version of the HIV algorithm, developed in KZN in 1998 (Figure 2), was based on local 

clinical experience and WHO clinical case definitions for paediatric AIDS (80). This HIV algorithm was 

integrated into the IMCI clinical guidelines such that IMCI trained health workers asked a series of 

‘HIV questions’ during the routine assessment of every child. A single question was added to the 

assessment of each of the four main symptoms for this purpose. If there was a positive answer to 

any of the HIV questions, the health worker would undertake an additional assessment of the child, 

according to the HIV algorithm (Figure 2), to look for other symptoms or signs suggesting HIV 

infection. If the child was found to have three signs or symptoms suggestive of symptomatic HIV 

infection, the health worker would make a classification of SUSPECTED SYMPTOMATIC HIV, and the 

mother was advised to attend for counselling and HIV testing of the child. If the HIV test was 

positive, the child would receive on-going care at primary level. The aim of the HIV algorithm was to 

be a screening tool to identify high-risk children who would benefit from HIV testing, rather than to 

accurately diagnose HIV positive children. 

This HIV algorithm was subsequently adopted throughout South Africa. As a result, WHO held an 

expert consultative meeting in Durban in 2000 (81), where a draft generic HIV component based on 

the algorithm shown in Figure 2 was accepted and recommended for implementation in high HIV 

prevalence countries (79). At this meeting, it was proposed that the HIV algorithm should be 

formally evaluated in KZN.  
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Figure 3: KZN HIV algorithm (1998) 
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2.2.1 Evaluation of the HIV algorithm 

The initial HIV algorithm shown in Figure 2 was evaluated in KZN in 2001, by Horwood and 

colleagues, with funding support from WHO (Appendix 1). In total, 690 consecutive children aged 

2-59 months attending the paediatric outpatient department in a district hospital in KZN were 

enrolled in the study. Each child had a standardised detailed clinical examination by a 

paediatrician, and was then separately assessed by an expert IMCI practitioner for SUSPECTED 

SYMPTOMATIC HIV using the HIV algorithm. All enrolled children were then tested for HIV. 

198/690 (28.7%) children tested HIV positive, 56.1% of whom were classified as SUSPECTED 

SYMPTOMATIC HIV by the IMCI expert. The specificity of the HIV algorithm was 85.0%, and the 

positive predictive value (PPV) was 60.0% (82). 

A statistical model was developed based on the significant predictors of HIV infection 

identified among children in the study population. Different combinations of clinical features were 

tested, using this model to maximise the sensitivity and specificity of the algorithm, and a revised 

and simplified HIV algorithm was developed (Figure 3). This algorithm had a sensitivity of 70.1% 

and specificity of 80.1% when applied to the KZN study sample (82), and was the basis for a 

generic WHO HIV algorithm, recommended for IMCI implementation in high HIV prevalence 

countries. As a result, in 2002, WHO revised the IMCI adaptation materials to include management 

of children with symptomatic HIV, for those countries wishing to include HIV management in their 

IMCI materials (79). To ensure that the KZN study findings could be replicated in other high HIV 

prevalence settings, where childhood illnesses like diarrhoea and malnutrition may be more 

common in HIV uninfected children, the KZN study methodology was repeated in Ethiopia (83) and 

in Uganda (unpublished) with funding support from WHO. 

However, the algorithm soon required further revisions as PMTCT programmes became 

available in high HIV prevalence countries, and HIV testing for mothers and HIV PCR testing for 

infants became more widespread at primary care level. An updated HIV algorithm was developed, 

taking into account HIV test results of the mother and child, if available, and included an additional 

classification for HIV exposure. In 2008, WHO published a revised algorithm (Figure 4) and chart 

booklet. The revised algorithm includes more detailed information on ART for children, treatment 

of mouth and skin lesions, and opportunistic infections. It is currently recommended for IMCI 

implementation in high HIV prevalence countries (84). Although, this current version of the 

algorithm still includes an assessment of signs of symptomatic HIV for children who not been 

tested for HIV, much more emphasis is placed on ensuring that mothers receive HIV test results 

for their children and appropriate care and treatment thereafter. The IMCI/HIV algorithm, 
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therefore, provides an important link to PMTCT and ART programmes within a well-established, 

integrated child health programme.  

There has been no formal evaluation of implementation of the HIV component in routine 

practise, but in 2001, a small-scale health facility survey (HFS) was conducted in four provinces in 

South Africa, using the standard WHO HFS methodology, with the addition of a single indicator 

relating to HIV classification. The findings showed that only one of 18 children identified as 

SUSPECTED SYMPTOMATIC HIV by the IMCI expert was correctly classified by the observed health 

worker. Although the numbers of observed children in this review were small, the findings suggest 

poor implementation of the HIV component by IMCI trained health workers (85).  

2.3 Conclusion 

In the past decade, there have been major advances in HIV management, including 

introduction of antiretroviral drugs for HIV prevention and treatment, leading to several large-

scale changes to HIV programmes in South Africa, which form a background to this work. The HIV 

component of IMCI has been revised several times since its introduction in 1998, when co-

trimoxazole prophylaxis was the only treatment available for HIV management in South Africa. 

These revisions eventually led to the publication of the current WHO generic HIV/IMCI guidelines. 

The HIV component of IMCI has been implemented in South Africa, and other countries in sub-

Saharan Africa, including Botswana, Ethiopia, Kenya, Nigeria, Lesotho, Namibia, Swaziland, 

Tanzania, Uganda, Zambia and Zimbabwe [77]. Therefore, the HIV component is being 

implemented, with WHO support, in all countries with the highest prevalence of HIV, as well as 

those countries with the largest numbers of childhood AIDS deaths.
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IF THE CHILD- 
 has a classification today of PNEUMONIA or PERSISTENT DIARRHOEA or NOT GROWING WELL 
  OR 

 Has had an episode of persistent diarrhoea in the past three months  
  OR 

 Has had a discharging ear at any time  
  OR 
 If the mother is known to be HIV positive* 

 

ASSESS FOR SYMPTOMATIC HIV INFECTION *:  

 

 
 Discuss reasons for classif ication with mother and advise 

 her to take the child for HIV testing 
 Arrange pre-test counselling and HIV testing 
  Assess feeding and  counsel  (p.21) 
 Counsel mother about her own health 

 Follow-up in 14 days as follows: 
 -  if mother agrees  to have the child tested, discuss the 
  result and arrange regular follow up if positive (p.20) 
 - if mother refuses testing, review the child and for  

  further discussion. Offer treatment to the child  
  including regular follow-up and co-trimoxazole  
  prophylaxis if HIV testing is refused (p.20). 
 

 

 three or more  
positive f indings  

 
 

SUSPECTED  
SYMPTOMATIC 

HIV   

 
 If  the mother is known HIV positive: 

 -  give appropriate feeding advice (p. 23) 
 -  if  the child is under one year start co-trimoxazole  
  prophylaxis (p. 9) and test to determine w hether the 
  child is infected at age 12 months 

 - if  the child is over one year arrange testing to  
     determine if the child is infected 
 Counsel mother about her own health and about prevention 

 of HIV infection 

 If  breastfeeding counsel about importance of safe sex 
 during breastfeeding to prevent HIV transmission to the 
 baby if the mother becomes infected while breastfeeding 

 

KZN  IMCI guideline September 2002 

*If the child has been classified as symptomatic HIV in the past and had a positive HIV test, do not assess  again - give follow-up 

care for confirmed symptomatic HIV (p. 20) 

  
 less than three 
    positive f indings  

 
 

SYMPTOMATIC  
HIV  

UNLIKELY 

 

NOTE (as above):  
 

Does the child have 
 
 any PNEUMONIA  now? 
 ear discharge now OR in the 

past?  
 low weight for age?  
 poor weight gain or weight 

loss? 
 Any episode of persistent diar-

rhoea in the past three months? 
 

 

LOOK  AND FEEL FOR: 

 
 

 

 enlarged lymph glands in 
two or more of the following 
sites:       

   neck, axilla or groin? 
 oral thrush? 
 parotid gland enlargement?    

 
CLASSIFY 

by counting 
the number 
of positive  

findings 
 

Symptomatic HIV 
Assess and classify 

Figure 4: KZN HIV algorithm (2002 version)  
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 Figure 5: WHO generic HIV algorithm for high HIV prevalence countries (current version 2008) [84]



27 HORWOOD CM 

 

Chapter Three: Rationale for South 
African HIV/IMCI effectiveness 

study  
 

The SA HIV/IMCI Effectiveness Study, presented in this thesis, is a continuation of work that 

started in 1998 with the development of an HIV component for IMCI, and led to the publication of 

the WHO generic IMCI guideline for high HIV prevalence areas (84). The aim of this study was to 

evaluate the effectiveness of IMCI implementation, with particular focus on the HIV component, 

in routine practise in a high HIV prevalence area in two provinces of South Africa. The study was 

conducted to determine whether the IMCI programme, a complex public health programme 

widely adopted in South Africa, is achieving the levels of effective implementation required to 

reach high coverage of interventions among children attending PHC facilities, in the ‘real-life’ 

situation. The study also sought to identify barriers and enablers to implementation of IMCI, 

particularly the HIV component, to provide an evidence-base to improve IMCI implementation, 

and provide additional information about the sustainability of IMCI. 

This study was designed with a focus on the implementation of the HIV component of IMCI, 

particularly to investigate determinants of health workers ability and willingness to take every 

opportunity, during the course of routine care, to identify HIV infected and exposed children and 

deliver appropriate interventions. This was because there are unique challenges involved in caring 

for HIV infected patients, and implementation of the HIV component is fundamental to overall 

success of IMCI in high HIV prevalence settings. Although the African countries participating in 

IMCI-MCE had a relatively high HIV prevalence (5.4% and 6.2% in Uganda and Tanzania, 

respectively, in 2007), and both countries had adapted IMCI guidelines to include HIV, there has 

been no previous large-scale evaluation of IMCI implementation conducted in a high HIV 

prevalence setting, and no effectiveness study of the HIV component. Apart from a small 

preliminary study conducted by the author to evaluate the efficacy of the HIV algorithm (82), no 

research has been conducted to assess the sensitivity, specificity and positive predictive value of 

the HIV algorithm in routine practise, or the coverage of HIV interventions recommended by the 

IMCI guidelines at operational PHC level. 
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3.1 Rationale for measuring effectiveness of IMCI 

The effectiveness of an intervention is defined as the effect of the intervention under routine 

field conditions, as contrasted with efficacy, which is defined as its effect under ideal conditions 

(86). Establishing the efficacy of an intervention is most appropriately done in a randomised 

controlled trial (RCT), but having identified an efficacious intervention, research is also required to 

define feasible, acceptable and cost-effective mechanisms to deliver the intervention in the real-

life situation. The efficacy of individual interventions delivered through IMCI is already well 

established. For example, pneumonia and diarrhoea case management; ART initiation in HIV 

infected children; and preventive interventions, like prevention of mother-to-child transmission 

(PMTCT), immunisation, vitamin A have been shown to reduce mortality and morbidity among 

children under five years old (8). Improving coverage and access to such clinical and preventive 

services has been shown to reduce child mortality (87), but effective and sustainable delivery 

mechanisms at a population level are required to achieve this at population level.  

Service delivery mechanisms can be considered in different ways: 1) according to who 

receives the care, and how these beneficiaries are accessed, 2) according to who delivers the care, 

or 3) where the care is provided (88). Delivery mechanisms fall into three broad categories, 

namely clinically based services delivered at the individual level; services delivered episodically 

through outreach; and community and family-orientated services, which deliver care in the home 

(87). Using immunisation as an example: the efficacy of this single intervention is well established 

and a variety of delivery mechanisms have been developed and employed to deliver 

immunisations and improve immunisation coverage. Clinic-based services delivered at the 

individual level include immunisation provided by health workers at dedicated immunisation 

clinics, or as an integrated component of a sick child consultation, or in the private sector using 

public-private partnerships to increase the number of service providers. Immunisations can be 

delivered episodically through outreach by large-scale immunisation campaigns in the community, 

or may be provided by community-based workers at household level. Therefore, IMCI can be seen 

as a mechanism for delivery of child survival interventions, including immunisation. 

It is important to know which delivery mechanisms are capable of achieving high coverage of 

specific interventions in various epidemiological, health system and cultural contexts (89). Only by 

paying close attention to whether mothers and children receive IMCI interventions is it possible to 

determine whether IMCI is an effective, equitable and sustainable delivery method, and whether 

mortality reductions are likely (60). Programme success in such an evaluation is defined as gains in 

intervention coverage and/or health effects under real-world conditions, and the objective of an 

effectiveness evaluation is to measure coverage of well-established interventions, not to establish 

the efficacy of a new intervention. In this study, effectiveness of IMCI as a mechanism to deliver a 
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combination of child survival interventions was evaluated, and no attempt was made in this study 

to show impact on child mortality. 

The SA HIV/IMCI Effectiveness Study is a true effectiveness study because, first, it was 

conducted in the expansion phase of IMCI implementation, several years after IMCI adoption in 

South Africa. IMCI training had been on-going for approximately eight years in study sites at the 

time of data collection. Second, IMCI was being implemented routinely by the Department of 

Health, with no additional support from the researchers or from outside agencies. Finally, the 

study was conducted over a large area: the total population of KwaZulu-Natal is 10.8 million and 

that of Limpopo is 5.5million, together comprising approximately 32 % of the total South African 

population (90). All IMCI trained health workers currently managing sick children at PHC clinics in 

this area were included in the sampling frame. 

The principal reason for undertaking any programme evaluation is to influence decision-

making in relation to that programme, and the design of the evaluation, therefore, depends on 

who the decision makers are, and what types of decisions will be made (91). It is important for 

public health practitioners, and health planners to have the relevant information about 

programme functioning that is required for implementing effective strategies to improve 

programme effectiveness. Information should be collected about how the intervention was 

delivered, participation of staff, and problems encountered, both to determine programme 

effectiveness and to understand the role of factors that may reduce the impact of the 

intervention (92). It is known that programmes to implement effective interventions are often 

inequitable, poor quality and short-lived, so it is important to identify the determinants of success 

(86). For the IMCI programme, the most important questions for decision-makers in health policy 

and planning are, first, whether effective IMCI implementation is being achieved, and, second, 

whether any barriers and enabling factors for IMCI implementation can be identified and 

addressed to improve programme functioning. This study was designed to address the questions 

that most concern decision makers, and to answer these questions without delays or unnecessary 

use of resources. 

3.2 Rationale for the methodology selected 

The SA HIV/IMCI Effectiveness Study employed a mixed methods approach to investigate the 

effectiveness of IMCI implementation in South Africa. In this study, qualitative and quantitative 

data were collected sequentially. Qualitative methods were used to explore experiences of IMCI 

training and implementation, and quantitative methods were used to provide numerical 

estimates of IMCI implementation coverage. The two methodologies are complementary in 
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nature, so that the results of the two components add information and clarify the overall findings 

and, therefore, provide a more holistic picture of IMCI implementation.  

3.2.1 Focus group discussions (FGDs) 

Implementation of public health interventions demands behaviour change, but factors that 

determine whether health workers change their behaviours or practises are rarely investigated 

(92). Developing an understanding of factors that influence the performance of health workers 

can improve implementation of guidelines, leading to improvements in provision of public health 

interventions like IMCI. This includes how health workers experience learning, and what 

determines their ability to acquire new knowledge, and implement this knowledge in routine 

practise in the workplace. Their experiences provide critical insight into understanding why some 

aspects of an intervention work well and others do not. Training is one factor influencing health 

worker performance, and may lead to development of knowledge and skills required for 

implementation, but training alone does not result in comprehensive implementation and high 

coverage of the proposed interventions (65, 93). 

Focus group discussions (FGDs) were conducted with IMCI trained health workers and child 

carers. FGDs are a form of group interview, which are not intended to be objective or 

representative, but have the advantage of allowing researchers to elicit a multitude of views, and 

to explore and contrast the views of participants (94). Focus groups explicitly use the interaction 

between participants as part of the methodology, so that group processes help participants 

explore and clarify their views in a way that would not be possible in a one-to-one interview. This 

method is particularly suitable for exploring participants’ knowledge and experience, and for 

examining work place cultures (95). This approach was chosen as the best methodology to 

explore how IMCI trained nurses experienced IMCI training, whether they acquired the skills 

required to implement IMCI, and what the barriers and enablers for implementation were, in 

order to develop a deeper understanding of the determinants of health workers ability and 

willingness to implement IMCI. 

Focus groups are particularly useful for exploring attitudes of participants, which often are not 

easily encapsulated in reasoned responses to direct questions (95). FGDs were also used to 

explore the attitudes of health workers and child carers to the implementation of the HIV 

component of IMCI, particularly the inclusion of routine checks for HIV in all consultations with 

sick children, and to explore the particular challenges related to provision of HIV care. Using this 

methodology with a sensitive topic like HIV does have possible disadvantages. The presence of 

other research participants may compromise confidentiality, so that people may be less willing to 

discuss personal experiences in a group setting, and dissenting voices may not be heard. 
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3.2.2 Comparative survey of IMCI trained health workers  

The quantitative component of the study was a comparative survey of IMCI trained health 

workers, undertaken at PHC clinics. This component provided quantitative data about health 

workers performance in implementing the IMCI guidelines, when compared to an expert IMCI 

practitioner. The purpose was to estimate coverage of IMCI interventions, identify gaps in IMCI 

implementation, and provide quantitative estimates of the findings of the qualitative component. 

With the drive to evidence-based medicine, randomised controlled trials (RCT) have been 

applied increasingly in the field of public health and health policy. Although evidence-based 

health care is important and desirable, it must go beyond RCTs, which are frequently inadequate 

for scientific assessment of the performance of large-scale interventions, because it is unlikely 

that the conditions found in RCTs can be replicated in real world conditions (96). Interventions 

being evaluated must be carefully monitored and supported during a RCT, and conducted over a 

well-defined and limited geographical area. The need for control groups, without access to the 

intervention, limits the use of RCTs to new interventions, so this type of methodology cannot 

easily be applied to interventions already established over a large area, or to assess the 

implementation and sustainability of such interventions in routine practise. RCTs may fail to 

answer some of the relevant questions about large-scale public health interventions, so 

alternative and complementary approaches are needed to provide valid, generalisable evidence 

to add to the knowledge of programme performance. Causal pathways for public health 

interventions involve not just biological, but also behavioural steps that need to be understood 

and measured to demonstrate a logical sequence between intervention and outcome (96). 

Therefore, RCTs have limited value in assessment of the effectiveness of an intervention in real-

world conditions, and would be unsuitable for evaluating IMCI implementation, which is already 

well-established and widely implemented in South Africa. 

We decided on a comparative survey of IMCI trained health workers, where consultations 

with IMCI trained health workers were directly observed and the findings compared with a 

defined standard of performance as demonstrated by an IMCI expert. The technique of direct 

observation of consultations has been shown to provide the most valid and reliable picture of 

what health workers do (97). However, even observed performance may not represent routine 

performance, since health workers know that they are being observed. Without a control group, it 

may not be possible to attribute any improvements in coverage that are demonstrated as being 

the direct result of IMCI implementation or infer that IMCI has directly led to improvements in 

quality of care (91). When this study was conducted it was more important to determine whether 

the goals of the programme were being achieved and to identify any shortfalls, rather than to 

establish any causal relationship. The study did not aim to measure impact on childhood 
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morbidity or mortality, or on behavioural indicators. This type of evaluation, where provision, 

utilisation and/or coverage are measured, can be termed a performance evaluation, as opposed 

to an impact evaluation, and it assesses how well programme activities have met the expected 

objectives (91). 

Our methodology is different from that used in WHO IMCI health facility surveys or in other 

published evaluations of IMCI, because the unit of sampling was the IMCI trained health worker, 

rather than the observed child or the health facility. This allowed a more detailed analysis of the 

patterns of individual health worker performance in assessment, classification and management 

of sick children than has been previously reported. We were able to clearly identify 

implementation gaps and weaknesses in health worker skills. Although the emphasis of this study 

is appropriately placed on HIV management, diarrhoea, severe pneumonia, and malnutrition 

continue to be important causes of death among South African children, and so it was important 

that all components of IMCI implementation be evaluated. This study provides new knowledge in 

the field of IMCI evaluation research, as well as about the effectiveness of IMCI as a mechanism 

for implementation of child survival interventions, particularly the determinants of health worker 

performance and HIV care in a high HIV prevalence setting. 
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3.3 Conceptual framework 

The framework for the evaluation reflects a conceptual model outlining pathways through 

which the programme is expected to achieve coverage of key interventions and impact on child 

mortality. It is important to differentiate between the interventions themselves, and the 

mechanism for delivering them.  For example, immunisation coverage will not be the same if 

delivered by IMCI, by community health workers, or via a national immunisation campaign (86). 

The choice of delivery strategy affects the quality, cost-effectiveness, coverage, and sustainability 

of the intervention. An evaluation should be seen as measuring the ability of the chosen model to 

deliver coverage of interventions. It is important to know how well large-scale complex 

programmes, such as IMCI, deliver efficacious interventions using different delivery channels. 

In order for IMCI to be an effective mechanism to deliver child survival interventions in a high 

HIV prevalence area:  

• Child carers must bring sick children to the clinic appropriately 

• IMCI algorithms must address the majority of presenting complaints of children at primary 

health care clinics 

• IMCI trained health workers must receive adequate training on all components of IMCI, 

 including the HIV component  

• IMCI trained health workers must acquire the skills required for IMCI implementation 

• IMCI trained health workers must be able to transfer effectively the new skills, developed 

 during training, to the workplace 

• All resources required for IMCI implementation, for example drugs and equipment, must 

 be available at primary health care clinics 

• IMCI must be implemented according to the guidelines so IMCI practitioners identify and 

 appropriately manage those children at highest risk of mortality.  

 

IMCI implementation, therefore, depends on a sequence of events and inputs that affect 

individual IMCI trained health workers in the workplace, and that must be in place if effective 

implementation is to be achieved. This study focussed on the effectiveness of IMCI to deliver 

essential interventions to sick children in the context of the primary health care clinic. The 

conceptual model shows community factors, outside of the health facility, even though these 

were not examined as part of the study. These can include, for example, health seeking 

behaviours and socioeconomic factors, which may impact coverage of child survival interventions. 



34 HORWOOD CM 

 

 

Sick child in a high 
HIV prevalence 

setting 

 Presenting complaints 
 (Paper 1) 
                                                             

IMCI guidelines 

Coverage of IMCI implementation 
(Paper 4 & 5) 

Health worker 
support and 
supervision 

(Paper 2 & 4) 

 

Acceptability of 
IMCI to health 

workers & child 
carers  

(Paper3) 

 

Barriers and 
enablers for 
IMCI 
implement-
ation  
(Paper 2 & 3) 
 

 
 

Delivery of 
appropriate child 

survival 
interventions 
(Paper 4 & 5) 

 
 

Knowledge & 
skills of health 

workers 

(Paper 2 & 3) 

 
IMCI training 

(Paper 2) 

 

 
 

Primary health care 
worker 

 

 

Sick child in a high 
HIV prevalence 

setting 

 Presenting complaints 
 (Paper 1) 
                                                             

IMCI guidelines 

Coverage of IMCI implementation 
(Paper 4 & 5) 

Health worker 
support and 
supervision 

(Paper 2 & 4) 

 

Acceptability of 
IMCI to health 

workers & child 
carers  

(Paper3) 

 

Barriers and 
enablers for 
IMCI 
implement-
ation  
(Paper 2 & 3) 
 

 
 

Delivery of 
appropriate child 

survival 
interventions 
(Paper 4 & 5) 

 
 

IMCI training 
(Paper 2) 

 

 
 

Primary health care 
worker 

 

 

Sick child in a high 
HIV prevalence 

setting 

 Presenting complaints 
 (Paper 1) 
                                                             

IMCI guidelines 

Coverage of IMCI implementation 
(Paper 4 & 5) 

Health worker 
support and 
supervision 

(Paper 2 & 4) 

 

Acceptability of 
IMCI to health 

workers & child 
carers  

(Paper3) 

 

Barriers and 
enablers for 
IMCI 
implement-
ation  
(Paper 2 & 3) 
 

 
 

Delivery of 
appropriate child 

survival 
interventions 
(Paper 4 & 5) 

 
 

Knowledge & 
skills of health 

workers 
(Paper 2 & 3) 

 IMCI training 
(Paper 2) 

 

 
 

Primary health care 
worker 

 

Community & 
health seeking 

factors 

 

 
Health system 

factors 
(paper 5) 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Conceptual framework: effectiveness of IMCI implementation in primary health care clinics in a high HIV 
prevalence setting in South Africa (as related to published papers) 

Health worker Health worker
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3.4 Research questions 

This research study sought to address the following research questions. 

Paper1 – Presenting complaints of children under five years attending PHC clinics in South 

 Africa: 

1. What are the reasons for seeking care for children under five-years at PHC clinics in two 

provinces in South Africa, and are these reasons addressed by IMCI? 

2. What is the burden of disease among children under five-years attending PHC clinics? 

What proportion of these children require urgent referral and why? 

3. What is the prevalence of HIV infection in a population of under five-year old children 

attending PHC clinics? 

Paper2 – A qualitative evaluation of the IMCI case management training course: 

4. From the perspective of IMCI trained health workers, did the 11-day case management 

course equip them with the skills required for implementation of IMCI in the workplace? 

5. What are the barriers to and enabling factors for implementation of IMCI in the workplace 

from the perspective of IMCI trained health workers? 

Paper 3 - Attitudes of health workers and child caregivers to implementation of the HIV 

 component of IMCI: 

6. What are the attitudes of IMCI trained health workers to implementing the HIV 

component of IMCI, including the routine assessment for HIV in every child? 

7. Do carers find the HIV-related questions and HIV related issues that health workers raise 

during a routine consultation acceptable, and do they believe that the questions will help 

children?  

Paper 4 – An evaluation of the quality of IMCI assessments among IMCI trained health 

 workers in South Africa: 

8. What proportion of children attending PHC facilities are correctly assessed, classified and 

managed by IMCI trained health workers in routine practise? 

9. What proportion of IMCI trained health workers are able to classify more than 80% of 

children correctly for each main symptom? What proportion is able to classify 60-80% of 

children correctly? What proportion is able to classify less than 60% of children correctly? 

10. What proportions of children with each main symptom are correctly classified by IMCI 

trained health workers? 
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11. Where are the gaps in IMCI implementation (which components of IMCI are most 

frequently omitted)?  

12. Where are the weaknesses in the skills of IMCI trained health workers (which IMCI 

classifications are most frequently made incorrectly)? 

 

Paper 5 – An evaluation of the IMCI guidelines for HIV: 

13. How effective is the HIV algorithm in identifying symptomatic HIV when used by IMCI 

trained health workers under operational conditions, as compared to an expert IMCI 

practitioner? As compared to an HIV test? 

14. How effective is the HIV algorithm in identifying symptomatic HIV when used by an expert 

IMCI practitioner as compared to an HIV test? 

15. In routine practise, what proportion of HIV exposed and infected children receive key 

interventions for HIV management (co-trimoxazole prophylaxis, PCR testing, infant feeding 

and nutrition counselling and follow-up)? 
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Chapter Four: Methods 

4.1 Aim of the study  

 
To evaluate the effectiveness of the Integrated Management of Childhood Illness (IMCI) strategy in 

routine practise in primary health care services in South Africa 

4.1.1 Objectives 

1. To describe the disease profile of children under 5 years presenting to primary health care 

clinics 

2. To explore IMCI trained health workers experiences of the content, structure and 

methodology of the IMCI case management course, and of implementing IMCI after training, 

including barriers and enabling factors affecting IMCI implementation in the workplace. 

3. To explore attitudes and experiences of IMCI trained health workers and carers of children 

under 5 years, towards implementation of the HIV component of IMCI.  

4. To assess the implementation of IMCI during routine practise by IMCI trained health workers 

at primary health care level. 

5. To compare the effectiveness of the HIV component of IMCI in routine practise and when 

used by IMCI experts. 

4.1.2 Outcomes 

4.1.2.1 Primary outcome measures 

1 a) Presenting complaints of children under five years attending PHC clinics 

 b) The disease profile among children under five years attending PHC clinics 

 c) The HIV prevalence among children under five years attending PHC clinics 

 

2. a) Experiences of the adapted training course with regard to content, structure and       

methodology, as described by IMCI trained health workers.  

 b) Barriers and enabling factors identified by IMCI trained health workers that facilitate or 

prevent IMCI implementation in the workplace. 

 

3. a)  Attitudes of IMCI trained health workers towards the implementation of the HIV 

component of the IMCI guidelines.  
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 b) Barriers and enabling factors identified by IMCI trained health workers that facilitate or 

prevent them from managing HIV exposed and infected children according to the HIV 

component of IMCI.  

 c) The acceptability of routine checks for HIV infection in all children attending the clinic from 

the perspective of carers of children under five years.  

 

4. a) The proportion of children under five years attending PHC clinics who are correctly 

classified by the IMCI trained health worker as compared to an IMCI expert. 

 b) The proportion of IMCI trained health workers who were able to classify 80% of sick 

children correctly, as compared to an IMCI expert. 

 c) The proportion of all IMCI classifications that were correctly made by the IMCI trained 

health worker, as compared to an IMCI expert. 

 

5. a) The proportion of HIV exposed or infected children correctly assessed and classified for 

SUSPECTED SYMPTOMATIC HIV by IMCI trained health workers, as compared to an IMCI 

expert. 

 b) The proportion of all IMCI trained health workers who classify all children correctly as 

having SUSPECTED SYMPTOMATIC HIV or not, as compared to an IMCI expert. 

4.1.2.2 Secondary outcome measures 

1.     a) The proportion of children under five years attending PHC clinics who are underweight or 

not growing well. 

 b) The proportion of children under five years attending PHC clinics who require urgent 

referral. 

 

2.  a) A description of the experiences of IMCI trained health workers of IMCI implementation in 

the workplace, including whether they acquired the skills required for IMCI  implementation. 

b) A description of the experiences of IMCI trained health workers of follow-up after training. 

 

3.  a) A description of the experiences of IMCI trained health workers during implementation of 

the HIV component of the IMCI guidelines.  

b) The acceptability to caregivers of on-going care for HIV infected children and HIV exposed 

children being carried out by IMCI trained health workers at clinic level. 

 

4. a) The average time since IMCI training among IMCI trained health workers.  
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b) The proportion of PHC clinics where more than 60% of professional nurses were IMCI 

trained.  

c) The number of follow-up visits after IMCI training received by IMCI trained health workers. 

d) The proportion of IMCI trained health workers who refer to the IMCI chart booklet during 

all observed consultations. 

e) The proportion of under five children where a feeding assessment was indicated and where 

this was undertaken by the IMCI trained health worker. 

 

5.  a) The proportion of children attending primary level services who are classified as 

SUSPECTED SYMPTOMATIC HIV. 

b) The sensitivity, specificity and positive predictive value of the HIV algorithm, as used by an 

IMCI expert, for identifying symptomatic HIV infection determined against an HIV test. 

c) The proportion of children classified as SUSPECTED SYMPTOMATIC HIV who are offered on-

site HIV testing or are referred for HIV testing. 

d) The proportion of children identified as SUSPECTED SYMPTOMATIC HIV who receive key 

treatments, including co-trimoxazole prophylaxis, and appropriate infant feeding and follow-

up advice. 
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4.2 Methods 

4.2.1 General 

The study comprised a qualitative component to investigate factors affecting health worker 

performance in implementing IMCI guidelines, and a comparative survey of IMCI trained health 

workers to evaluate the implementation of IMCI in routine practice. 

4.2.2 Study sites 

The study was conducted in PHC clinics in two provinces of South Africa: Limpopo province and 

Kwazulu-Natal (KZN) province. 

4.2.2.1 Limpopo province 

The Limpopo province started IMCI training in 1998, and was one of the first provinces to do 

so. In 2006, when data were collected for this study, 1325 health workers had been trained, 

representing approximately 47% of primary health care staff caring for sick children in Limpopo. 

Out of a total of 474 primary health care clinics, 283 (60%) were implementing IMCI and 169 (36%) 

were saturated with IMCI-trained staff (i.e. ≥60% of professional nurses trained in IMCI case 

management). IMCI was being implemented in all six districts in Limpopo. Limpopo Province had 

also made significant achievements in implementing the Community Component of IMCI (c-IMCI), 

strengthening the health system and undertaking pre-service IMCI training. At the time of the 

study, the province had a population of 5.5 million. It is predominantly rural, with high rates of 

poverty and poor access to basic services (98). The antenatal HIV seroprevalence in Limpopo 

province was 20.6% in 2006 (99).  
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Figure 7: Map of Limpopo Province 
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4.2.2.2 KwaZulu-Natal 

IMCI implementation started in KwaZulu-Natal (KZN) in 1998 and IMCI was implemented in all 

11 districts in the province by 2006. Although 1300 primary health care workers had been trained 

in IMCI at the time this study was conducted, only 799 were practicing in PHC clinics; only 32% of 

health care workers seeing children at PHC level were trained in IMCI. Of 604 primary health care 

facilities in the province, 64% had at least one IMCI trained health worker and 22% of clinics had 

≥60% of health workers trained in IMCI. KZN was South Africa’s most populous province, with two 

large urban centres in Durban and Pietermaritzburg and a population of around 10million. 

Although rates of poverty are lower in KZN compared to Limpopo, almost 50% of the KZN 

population still live in rural areas (100). In 2006, KZN had the highest antenatal HIV prevalence in 

South Africa with 39.1% of women attending government antenatal clinics testing positive for HIV 

(99). 

 
 
Figure 8: Map of KwaZulu-Natal province 
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4.2.3 Study population 

The study population comprised all IMCI trained health workers working in PHC clinics in 

Limpopo and KZN provinces. All IMCI trained health workers working in PHC clinics were 

professional (registered) nurses, and all had attended an 11-day IMCI case management training 

course. Limpopo and KZN provinces were purposively selected to participate in the study at the 

request of the South African National Department of Health, because they were regarded as being 

at the forefront of IMCI implementation in South Africa. 

 

4.2.4 Sampling strategy 

4.2.4.1 FGDs 

Ten FGDs were conducted in KZN and Limpopo, with both IMCI trained health workers (three 

groups in KZN, two groups in Limpopo), and with carers of children under five years (three groups 

in KZN, two groups in Limpopo). Urban and rural districts were selected in each province by 

convenience sampling. 

IMCI trained nurses: Participants were purposively selected from a list of all IMCI trained 

nurses who were working in PHC clinics in each province in 2006. Selection was undertaken in 

consultation with the provincial IMCI co-ordinator, on the basis that participants had i) attended 

an 11 IMCI case management course, ii) were currently working in a PHC clinic and iii) they were 

willing to participate in a discussion about IMCI implementation. These criteria were applied to 

ensure that participants had relevant experience to provide in-depth information for the 

discussions. Up to 10 IMCI trained nurses were included in each FGD. 

Child carers: For FGDs with carers, the study population was carers of children under five 

years who brought children to the clinic on the day of the FGD. Clinics implementing IMCI were 

selected in each province by convenience sampling to include both urban and rural clinics. Eligible 

participants included mothers and carers who were caring for the child most days. Other carers 

bringing a child to the clinic, who were not the main carer, were excluded. Participation was 

offered to all those eligible and waiting in the queue on the day of the FGD, and selection was 

based on the willingness of participants to take part in a discussion about the care they receive at 

the clinic for their children. Up to 10 mothers or caregivers who volunteered to take part, 

regardless of their HIV status, were included in each group. 
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4.2.4.2 Comparative survey  

The sampling frame included all IMCI trained health workers working in primary health care 

clinics in KZN and Limpopo provinces at the time of data collection; all eligible health workers were 

nurses.   

Sample size for observed consultations  

The number of consultations to be observed for each health worker, to effectively assess 

competence of health workers in identifying and managing children with HIV infection, was 

determined by the prevalence of SUSPECTED SYMPTOMATIC HIV in the clinic population. In order 

to assess health worker performance, each observed health worker needed to assess and classify 

at least one child with this classification. However, HIV prevalence among children in communities 

or in the clinic population was unknown, and the only data available were the HIV prevalence 

among women attending government antenatal care services. The antenatal HIV prevalence for 

each province was used to estimate the prevalence of HIV infection in children under five years. In 

KZN, the antenatal prevalence was 40.7% in 2004 [37]. Assuming that one-third of children 

become HIV infected through vertical transmission, the community prevalence in children under 

five years could be estimated to be around 13.5%. In Limpopo, similar assumptions suggested a 

community prevalence of approximately 6.5%. However, this may have been an overestimate 

since many HIV infected children die in the first year of life, and HIV infected children are likely to 

attend health facilities more frequently. Using these estimates, while acknowledging that they are 

imprecise, we planned to observe each health worker for 20 consultations. Thus, in Limpopo, 

observed health workers were expected to see one child and, in KZN, two children with 

SUSPECTED SYMPTOMATIC HIV during the 20 consultations observed. 

Sample size for observed health workers 

The sample size calculation was based on the determination of two outcomes, both related to 

the health worker’s performance in implementing the HIV component of IMCI. 

The first outcome was the sensitivity of the HIV algorithm when used by IMCI trained health 

workers compared to its use by an expert IMCI practitioner. This was calculated by estimating the 

proportion of HIV exposed or infected children correctly assessed and classified for SUSPECTED 

SYMPTOMATIC HIV by an IMCI trained health worker as compared to an IMCI expert (primary 

outcome 5a). 

The following calculation was to determine the number of HIV positive children required in 

order to estimate the sensitivity of the algorithm.  

The sample size calculation was based on the assumption that 80% (+/- 10%) of children with 

SUSPECTED SYMPTOMATIC HIV would be correctly identified by observed health workers, with 
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acceptable confidence limits of sensitivity between 70% and 90%. If the number of children 

examined by each health worker was 20, it was assumed that one of these children would have 

SUSPECTED SYMPTOMATIC HIV. The sample size was calculated using the formula for comparing 

two proportions:  

 

P1 (1-p1) + P2 (1-p2) 

n  = --------------------------------- (Z + Z)2 

        (P1 – p2)
2 

 
 
Thus, the number of symptomatic HIV cases required: = (1.96)2 (0.8) (0.2)      = 62 

        (0.1)2 
 

The number of children with SUSPECTED SYMPTOMATIC HIV required for observation was 62 

and, based on the assumption that each health worker would be observed assessing at least one 

child with SUSPECTED SYMPTOMATIC HIV, the total number of health workers to be observed was 

62. 

The second outcome was the proportion of health workers who would make a correct 

classification for HIV in all 20 cases that they examine. This is a health worker based outcome and 

was calculated by estimating the proportion of all health workers observed who would classify all 

children correctly as having SUSPECTED SYMPTOMATIC HIV or not, as compared to an expert IMCI 

practitioner (primary outcome 5b). The sample size was calculated by assuming that the 

proportion of health workers able to correctly classify for HIV in all the children examined would 

be 80% with acceptable limits of the expected proportion between 70% and 90%.  

 
Number of health workers required was therefore: = (1.96)2 (0.8) (0.2)    = 62 

       (0.1)2    
 
 

The number of health workers to be observed was, therefore, 62 and sampling was stratified 

by province with equal numbers selected in each province (31 health workers in each of the two 

provinces). This calculation was not dependent on the prevalence of SUSPECTED SYMPTOMATIC 

HIV in the observed population. Participants were randomly selected from a list of all IMCI trained 

health workers in each province obtained from the provincial IMCI co-ordinator. Selected health 

workers were not informed ahead of time that they were to be observed, but a general circular 

was sent out by the provincial Child Health Programme Manager informing staff that a survey of 

child health practices was to be undertaken and that observers would be visiting clinics to 

undertake observations of health workers managing sick children. 
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Determination of HIV prevalence among clinic attenders 

From these calculations, 600 consultations in total were to be observed in each province. HIV 

test results from these children would be used to determine the prevalence of HIV infection 

among clinic attenders. The sample size required to determine accurately HIV prevalence in this 

population was calculated as follows:  

 

P(1-P) 
n  =  z2 ----------- 

   
2
     

Z= 1.96; P= prevalence; n= sample and  is absolute precision 

 

Thus, with a sample of 600 observed children in each province, the precision of 95% 

confidence intervals at different prevalence rates from 5 to 15% is shown below: 

Prevalence n Precision Lower Limit Upper Limit 

5% 600 +1.7% 3.3% 6.7% 

7% 600 +2.0 5.0% 9.0% 

10% 600 +2.4 7.6% 12.4% 

15% 600 +2.9% 12.1% 17.9% 

 

 

However, as the study progressed and in the light of an interim analysis, the sample size was 

revised to ensure that an adequate number of assessments were included to meet the primary 

objectives. The interim analysis showed that only 26% of health workers had correctly classified all 

children, and the community prevalence of HIV in Limpopo province was only 2%. The sample was, 

therefore, recalculated, and increased to 77 health workers. An additional 15 IMCI trained health 

workers were randomly selected in KZN, where HIV prevalance was higher.  

4.3 Data collection  

4.3.1 Focus group discussions 

The researchers arranged FGDs in each province with the assistance of provincial IMCI role-

players. A minimum of six and maximum of ten participants were selected for each FGD, 

depending on logistics. Two researchers conducted the FGDs using focus group discussion guides 

(Appendices 2 and 3). One researcher conducted the FGD and the other researcher took notes. 
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FGDs with health workers were conducted in English and those with carers were conducted in the 

local language, with a translator to translate for the researcher. The local language was Zulu in KZN 

and, in Limpopo, one FGD was conducted in Venda and one in Pedi. All discussions were audio-

recorded. Participants were assured that, although a report would be written, comments from 

individuals would be anonymous and no names or other identifiers would be attached to any 

comment. 

FGDs with IMCI trained nurses were conducted to discuss their experiences of IMCI training 

and of implementing IMCI in the workplace. Selected nurses were informed in writing about the 

research beforehand and requested to participate. They were informed that they would receive 

compensation for their transport costs and refreshments. Those willing to participate provided 

formal written consent (Appendix 4). FGDs were conducted at a convenient central point in the 

district and, to minimise disruption at clinics, groups were conducted in the afternoon. 

Participants got to the venue using their own transport and received a small incentive (R50/ US$ 

6.25) to compensate for this; they were also served refreshments at the end of the discussion.  

FGDs with child-carers were held at clinics selected by the district IMCI co-ordinator. The 

groups were conducted on the day when most immunisations are given to maximise the number 

of mothers or carers eligible to participate. Written informed consent was obtained from each 

participant, after a thorough explanation of the project (Appendix 5). After the FGD, participants 

were served refreshments. Researchers also ensured that participants’ children were seen by a 

health worker timeously to minimise delays for participants.  

 4.3.2 Comparative survey  

Seventy seven IMCI trained nurses were observed (31 in Limpopo, 45 in KZN) and data were 

collected in a total of 74 PHC clinics (29 in Limpopo, 45 in KZN). In Limpopo observations were 

conducted in all 6 districts as follows: Vhembe district (8 clinics); Mopani district (5 clinics); 

Sekhukhune district (4 clinics); Capricorn district (5 clinics); Bohlabelo district (7 clinics). Similarly in 

KZN participating clinics were selected from all 11 districts as follows: eThekwini district (8 clinics); 

Umgungundlovu district (3 clinics); Ilembe district (1clinic); Ugu district (4 clinics); Sisonke district 

(3 clinics); Umzinyathi district (4 clinics); Zululand district (4 clinics); Umkhanyakude district (4 

clinics); Amajuba district (6 clinics); Uthukela district (5 clinics); uthungulu district (3 clinics). 

At each facility there were a number of steps in data collection. Study staff were introduced to 

carers of children waiting in the queue at the beginning of each day by a senior member of staff at 

the clinic, and the purpose of the research was explained. All carers of children aged 2-59 months, 

attending the clinic with a sick child, were approached individually by the study counsellor and 

asked to provide written informed consent using a detailed consent form (Appendix 6).  
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Consent was requested first for observation of the consultation. Carers were informed that an 

observer would be present during their child’s consultation with the health worker and that, after 

the consultation, they would see a second observer who would also examine the child. If consent 

was obtained for observation, and the carer was the parent or legal guardian of the child, consent 

was requested for HIV counselling and testing of the child (VCT). Specific written consent was 

requested for HIV testing. If this was obtained, the counsellor undertook HIV pre-test counselling, 

so that blood samples could be taken during the data collection process. If consent for HIV testing 

was refused, the child was only observed and no blood sample for HIV testing was taken. If the 

carer was not the legal guardian of the child, consent was requested for observation only. If the 

child was known to be HIV infected and attending for follow-up, this was recorded and no further 

testing was done. 

4.3.2.1 Observations  

Each health worker was observed for a total of 20 consultations. On arrival at the clinic, the 

study team arranged for all eligible children waiting in the queue to be seen by the IMCI trained 

health worker and observed. This ensured that observed cases were a consecutive series of 

children attending the clinic. All children arriving at the clinic were added to those due to be 

observed. Observations continued until 20 sick child consultations had been observed, or for three 

days - whichever was the shorter. Observations were conducted by IMCI expert practitioners. IMCI 

experts were all professional nurses who had attended IMCI case management training, IMCI 

facilitators’ training and had experience of being a course director for IMCI case management 

training. IMCI experts worked in teams of two: one IMCI expert (observer 1) sat in on the 

consultation and recorded the findings and activities of the health worker, and a second IMCI 

expert (observer 2), working in a different room, assessed each observed child and recorded the 

correct findings. To reduce observer bias, observed health workers were informed that observers 

were assessing child health care practises in the clinic, but not that IMCI in particular was being 

evaluated. Observations were completed regardless of whether the health worker was 

implementing IMCI, or using a different approach to the assessment and management of sick 

children. 

Observations were undertaken as follows: 

 Before starting the observations, the first IMCI expert (observer 1) recorded the study 

number of each observed health worker, and details of any training that the health worker 

had undergone related to care and management of children, including the dates of IMCI 

training, and details of IMCI supervision visits received (Appendix 7: Form 1 – Health worker 

information form).  
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 During observation of consultations with sick children, the findings of the health worker, 

and the care given to each child was recorded by observer 1 using a structured observers 

recording form based on the IMCI recording form (Appendix 8: Form 2 – Health worker 

observation form). 

 A second IMCI expert (observer2) then reassessed the child in a separate room, without 

access to the findings of the health worker. Observer 2 recorded the findings of the IMCI 

assessment on a data collection sheet based on the IMCI recording form (Appendix 9:  Form 

3 - IMCI expert practitioner recording form).  

 After completing Form 3, observer 2 reviewed the findings of the health worker and 

ensured that the child received all essential treatments according to IMCI guidelines.   

 If consent was given by the mother or legal guardian for linked HIV testing, and pre-test 

counselling had been completed by the study counsellor, a heel prick sample was taken for 

HIV testing by observer 2.  

 Observer 2 then completed clinical staging according to the WHO clinical staging for HIV in all 

children who had not been confirmed as HIV negative, including children confirmed HIV 

positive and children confirmed HIV exposed and awaiting a PCR result. The child was 

checked for signs of HIV according to the WHO Revised Clinical Staging of HIV/AIDS for Infants 

and Children (101), using a recording form simplified for use in primary care (Appendix 10: 

Form 4 –clinical signs for WHO staging form). This information was used to determine the 

clinical stage for children who were subsequently identified as HIV infected.  

 Arrangements were made by observer 2 for on-going care of HIV infected and exposed 

children: 

o Children where the HIV status was confirmed as positive or negative received post-test 

counselling from the study counsellor. 

o Children confirmed as HIV infected were started on co-trimoxazole prophylaxis and 

referred for assessment for antiretroviral treatment. 

o Children under 18 months with a positive rapid test were confirmed as HIV exposed and 

were started on co-trimoxazole prophylaxis and arrangements were made for continued 

follow-up and post-test counselling when the PCR result was available. 

 Where the HIV status of the child could not be confirmed at the initial visit, post-test 

counselling was arranged with the study counsellor at a later visit. This was usually for 

children below 18months with a positive HIV rapid test. The child was considered HIV 

exposed and started on co-trimoxazole at the initial visit, and a follow-up visit was scheduled 

for when the PCR result was available. Post-test counselling was given to the carer at this 
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follow-up visit. If the carer was the mother, appropriate counselling and advice was given 

regarding her own status and the importance of HIV testing. 

 If the child was classified as SUSPECTED SYMPTOMATIC HIV by observer 2, and the carer was 

the mother or legal guardian but had not consented to HIV testing, the mother was 

counselled and informed her that there are clinical reasons for the child to be tested for HIV. 

If the mother then agreed to HIV testing, she returned to the study counsellor for pre-test 

counselling before the blood sample was taken. If the mother still refused to provide consent 

for HIV testing, despite a clinical indication, she was offered additional counselling by the 

study team. 

 

This sequence of observations continued until the health worker had been observed for a total 

of 20 consultations. Observers did not interfere with the assessment or management of the child, 

or give any feedback to the health worker during or after the consultation. If the findings of the 

health worker were not clear from observation alone, the observer asked the health worker to 

clarify the findings on completion of the consultation. If the management of the child was 

incorrect or incomplete, the management was changed by observer 2 as appropriate.  
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4.3.2.2 HIV testing  

After completing the assessment of the child, observer 2 determined whether consent was 

given for HIV testing, and if so, a capillary blood sample was taken. All HIV testing was undertaken 

by trained nurses. Observer 2 provided the counsellor with the results of the HIV test, so that 

appropriate HIV post-test counselling could be done. All blood samples for HIV testing were 

discarded after testing; no blood samples were stored for any purpose. 

In children over 18 months of age, HIV testing was done using HIV rapid tests. The initial test 

used the Abbott DetermineTM HIV -1/2 test (Abbott, Wiesbaden, Germany). If the initial test was 

negative, the child was confirmed as HIV uninfected and appropriate post-test counselling was 

provided. If the initial rapid test was positive, a confirmatory rapid test was done using Smart 

ChekTM test (World diagnostics, Miami, USA). If the confirmatory test was positive, the child was 

considered HIV infected and appropriate post-test counselling was done. Arrangements were 

made for follow-up and on-going management of all newly diagnosed HIV infected children. Post-

test counselling was given on the same day for all children over 18 months, unless HIV results 

were discordant, in which case blood was sent for ELISA testing and arrangements made for post-

test counselling at a later date. 

For children aged below 18 months an initial HIV rapid test was done using the Abbott 

DetermineTM HIV -1/2 test. If this was negative, the child was considered HIV uninfected and the 

carer was given appropriate post-test counselling by the study counsellor. At the same time as 

taking the blood for the rapid test, dried blood spot (DBS) samples were collected by finger or heel 

prick using a lancet and collected onto filter paper. Filter papers were spotted with 50 micro litres 

of whole blood, air-dried (usually 3 hours) and then placed into envelopes labelled with the name, 

study number and age of the child. Each envelope was placed inside a sealing plastic bag with 

desiccant granules. If the initial HIV rapid test was positive, the child was considered HIV exposed, 

and the DBS sample was transported to Inkosi Albert Luthuli Central Hospital (IALCH) in Durban for 

HIV PCR testing to confirm the HIV infection status. DBS samples were tested for HIV-1 DNA using 

the HIV-1 DNA test, version 1.5 (Roche, Branchburg, USA). For children below 18months of age, 

carers were requested to attend for post-test counselling, at a later date, when the PCR test result 

was available. 

CD4 counts were done on all children confirmed as HIV infected. A sample of 1-2ml of blood 

was taken in an EDTA tube (Vacuette, GreinerBio-one, Kremsumunster, Austria), which was sent to 

IALCH for CD-4 cell count. This was performed using the Panleucogated CD4 Epics® XL™ 

(Beckmancoulter, Galway, Ireland). All children who were confirmed HIV infected were referred to 

the HIV clinic for possible ART initiation. 
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4.3.2.3 Review of health facility supports 

After completion of all observations, the two observers reviewed the resources available at 

the clinic to support the implementation of IMCI. This included availability of medication, 

counsellors, and HIV counselling and testing services for children, and whether there was privacy 

to provide follow-up for HIV infected children. 

The observers then reviewed the clinic registers and recorded the number of sick children 

under five years who attended the clinic, the number of first antenatal visits, as well as the 

number of children and pregnant women tested for HIV in the previous calendar month. HIV 

infection is not recorded in the clinic records, but the number of prescriptions for co-trimoxazole 

syrup prophylaxis to children under one year over a period of a month was used as an aggregated 

indicator for follow-up of HIV infected or exposed children. The number of scripts for co-

trimoxazole syrup was compared to the number of women testing HIV positive over a similar time 

period to give a crude estimate of follow-up for HIV exposed infants. This information was 

recorded on the Health Facility Observation Form (Appendix 11: Form 5 - Facility review form).  

Only after completion of all observations, before the observers left the clinic, was feedback 

given to observed health worker about their overall performance during all observed 

consultations. This was to avoid any process of ‘learning’ occurring over the period of observation 

through giving health workers feedback during data collection.  

4.2.3.4. Flow of activities 

The observers undertook a series of activities during their visit to each primary level health 

facility as shown below. In facilities where there was more than one IMCI trained health worker 

the observer completed all observations for all health workers before doing the review of the 

health facility. 
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Figure 9: Flow of study activities 
 

 Study worker  
responsible 

Activity Data collection tool  

1.  Observer 1 Health worker information Form 1: Health worker 
information form 

For each observed child (aged 2-59months): 

2.  Study 
counsellor 

Consent for observation of consultation Consent form 

3.  Study 
counsellor 

Consent for VCT & pre-test counselling) Consent form 

4.  Observer 1 Observation of health worker consultation 
with sick child 

Form 2: Health worker 
observation form 

5.  Observer 2 Re-assessment of the child to obtain correct 
findings 

Form 3: Expert IMCI 
practitioner recording form 

6.  Observer 2 Blood sample for HIV testing  

7.  Observer 2 Modified WHO Clinical staging for HIV in 
infants and Children 

Form 4: clinical signs for WHO 
staging form 

8.  Study 
counsellor 

Post-test counselling if HIV status confirmed  

9. Study 
counsellor 

Appointment for post-test counselling if HIV 
status not confirmed 

 

10. Observer 2 Initiate treatment of all infected or exposed 
children and arrange follow-up 

 

Repeat until 20 observations completed 

11. Both observers Review of health facility 
 

Form 5: Health Facility Review 
form 

12. Both observers Feedback to observed health worker  
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4.4 Data Analyses 

4.4.1 Focus group discussions 

Audio tapes from FGDs with carers were transcribed verbatim in the local language and then 

translated. The audio tapes from FGD’s conducted in English were also transcribed verbatim. The 

transcripts, together with the researcher’s written observations, were analysed by two 

researchers independently. Descriptive thematic coding was the primary analytical strategy (102). 

Major and minor themes were identified manually, and conflicting interpretations were discussed 

by the two researchers in order to reach a consensus position. Justification of each researcher’s 

interpretations and theme selection was sought in the data, and the major and minor themes 

were represented as far as possible in the FGD participants’ own words. The relationship of the 

major themes to the research questions, and to one another, was explained. 

4.4.2 Comparative survey  

All observed health workers were allocated a code linked to the province and district where 

they worked. No identifying information about the health worker or the facility was recorded. The 

health worker code was recorded on each data collection tool, so that data from observations 

could be linked for each observed health worker and comparisons of performance between 

districts and provinces could be made. Each observed child was also given a number linked to the 

code for the health worker, so that the health workers’ findings could be linked to the findings of 

observer 2, and to the HIV result. 

All variables were pre-coded and data were double-entered into an Epi-info database (version 

6.04) and validated to zero errors. Results of HIV tests and CD4 counts were added to the database 

when these were available. For every child confirmed as HIV positive, findings of the WHO clinical 

staging of the child were reviewed, and a clinical stage was assigned and added to the data base. 

The findings regarding staging for children who were subsequently found to be HIV negative were 

discarded. 

After completion of data entry, the data were cleaned by checking for consistency. Source 

documents were used to confirm the correct entry where there was inconsistency. Range checks 

were used to ensure that all entries fell within the appropriate range of values for each variable. 

Analysis was conducted using SPSS (version 13.0), Stata (version 13.0) and SAS 9.2. 

4.4.2.1 Disease profile of children  

The analysis of disease profiles compared presenting complaints, disease classifications, 

nutritional status, and hospital referral in children presenting for care at PHC clinics in Limpopo 

and KZN. HIV seroprevalence by age group and province was calculated and 95% confidence 
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intervals (CIs) were calculated using the Wilson approach. Logistic regression was performed to 

adjust for confounding and to assess for potential effect modification by age, province, and HIV 

infection status. 

4.4.2.2 Evaluation of the quality of IMCI assessments:  

To evaluate the performance of observed health workers, health worker assessments were 

compared to those made by the IMCI experts, which were taken as the reference assessment for 

the purposes of analysis. To assess the performance of each health worker during the period of 

analysis, the proportion of observed children correctly assessed for each main symptom was 

calculated for each health worker. Using the child as the unit of analysis, the proportion of 

children with each main symptom who were assessed correctly, assessed incorrectly or not 

assessed at all by each observed health worker was calculated. The proportion of children with 

each IMCI classification who were correctly classified by observed health workers was calculated, 

using the child as the unit of analysis. We calculated 95% confidence intervals for all performance 

indicators 

4.4.2.3 Evaluation of IMCI guidelines for HIV 

To evaluate the performance of health workers in the assessment for HIV, the sensitivity of the 

algorithm when used by the IMCI trained health worker as compared to the expert IMCI 

practitioner was calculated. This was the proportion of children identified as SUSPECTED 

SYMPTOMATIC HIV by the expert IMCI practitioner who were correctly identified by IMCI trained 

health workers.  

The sensitivity of the HIV algorithm when used by the IMCI trained health worker and by the 

IMCI expert, as compared to the HIV test result, was determined by calculating the proportion of 

all children with positive HIV tests who were identified as SUSPECTED SYMPTOMATIC HIV by the 

health worker and by the IMCI expert. The specificity of the HIV algorithm was determined by 

calculating the proportion of HIV negative children who were correctly identified as 

SYMPTOMATIC HIV UNLIKELY by the IMCI trained health worker and IMCI expert. 

Using the number of children identified as SUSPECTED SYMPTOMATIC HIV by the expert IMCI 

practitioner as the denominator, the proportion of these children who were managed 

appropriately and given correct feeding advice by IMCI trained health workers was calculated. 
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4.5 Ethical considerations 

Permission for undertaking the research project was obtained from the Heads of Health in KZN 

and Limpopo provinces, and from the Research Directorate at the South African National 

Department of Health. Ethical approval was obtained from the Biomedical Ethics Review 

Committees of the University of KwaZulu-Natal, Durban (Ref. E214/05) and the World Health 

Organization, Geneva, Switzerland.  

This research study provided benefits to the study population and to mothers and children 

attending PHC facilities in the two provinces, by providing evidence-based recommendations to 

improve health care delivery to sick children. We were able to determine the effectiveness of IMCI 

at operational level and whether IMCI is being implemented as intended. This allowed us to 

conclude whether IMCI is an effective mechanism to improve coverage of key interventions, 

particularly PMTCT and HIV management, at clinics in South Africa and elsewhere. Evidence-based 

recommendations have been made to improve IMCI implementation and improve quality of care 

for children. 

4.5.1 Focus group discussions 

Health care workers participating in FGDs were informed, in writing, about the research 

beforehand and requested to attend. Those who attended were given a full explanation of the 

purpose of the research and provided written consent. Anyone not wishing to participate was free 

to refuse. Carers of children were asked to volunteer to participate on the day of the discussion. 

Those willing to participate were given a full explanation of the research and provided written 

consent. All participants were assured that they were free to refuse or withdraw at any time, 

without adverse consequences. 

Local Department of Health managers were excluded from involvement in any of the FGDs, so 

that both mothers and nurses could participate freely. All participants were assured that individual 

contributions to the discussions are confidential and that no individuals will be named in any 

report. Participants in FGDs with nurses were paid a small, locally appropriate amount to 

compensate for travelling expenses (R50/$6.25) and were given refreshments. Child carers were 

given refreshments only. There were no additional incentives to participate. 

One risk to participants was that participation could be time consuming. This was minimised 

for health workers by undertaking FGDs during work time and providing compensation for 

transport costs. For carers, we ensured that their children were seen timeously by a health worker 

on completion of the FGD. Participants might have felt uncomfortable about some of the 

questions, particularly those about HIV. To minimise this, the discussion was kept general so that 

no participant felt pressured to speak about personal experiences. 
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4.5.2 Comparative survey  

All IMCI trained health workers were informed beforehand, by a circular from the Maternal 

and Child Health programme manager for each province, that a study was being undertaken to 

assess care provided to children at clinics. Health workers were not told individually that they had 

been selected, or given a date when observers would visit the clinic. Observers referred to the 

circular when they arrived at the clinic. Health workers were told that observations were 

anonymous and that implementation of child health care in general was being evaluated, rather 

than their individual performance. Health workers gave verbal consent, but since this was a South 

African National Department of Health review, health workers were requested by the Department 

of Health to participate. No identifying information about individual health workers was recorded. 

Data from observations were linked using a code for each health worker. 

All carers bringing a child aged 2-59 months to the clinic on the day of the study were given 

general information about the research being undertaken. They were then seen individually by a 

study counsellor to obtain consent. Carers were told that there would be an observer present 

during the consultation with the health worker, and that after the consultation a second observer 

would see the child and ask some additional questions. Carers were informed that they could 

refuse participation at any time without their care being adversely affected, and that all observers 

were qualified health workers.  

Possible risks for carers included that privacy during the consultation may have been 

compromised by the presence of an observer, and observations could have led to some delays for 

child carers. However, carers generally appreciated the additional time with the health worker, 

and care of the child was likely improved as a result of the observation and second assessment by 

the IMCI expert. 

If the carer was the parent or legal guardian, he/she was asked to consent to receive HIV pre-

test counselling, after which he/she could decide whether to have the child tested for HIV. Carers 

were informed that they were free to refuse without adverse consequences, and that all children 

attending the clinic were being asked to participate in the study and have an HIV test, so 

participation in the study did not mean that we think the child has HIV. If the carer agreed, HIV 

pre-test counselling was provided by the study counsellor and, if the carer still agreed to linked 

HIV testing, written consent for HIV testing was obtained. 

There are a number of possible risks relating to HIV testing: blood sampling was undertaken in 

children where it was not immediately indicated, the effects of which were minimised by use of 

capillary rather than venous samples. In those patients having venepuncture for clinical reasons, a 

drop of blood obtained was used for HIV testing, thus avoiding unnecessary trauma for the child.  
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The study was conducted in a very high HIV prevalence area where antiretroviral treatments 

are available. Our study made HIV counselling and testing more accessible to many children and 

their mothers or legal guardians. It was expected that children would be identified as HIV infected 

at an earlier stage and would benefit from having earlier access to treatments. When children 

were identified as HIV exposed, appropriate interventions, with co-trimoxazole and on-going 

follow-up, were initiated immediately. Mothers of children who tested negative were given the 

opportunity to have individual counselling about HIV, and were advised about testing for 

themselves and staying HIV negative. For breastfeeding mothers, counselling was given about safe 

sex during breastfeeding. In this way, counselling provided during the study by the study 

counsellors is likely to have led to beneficial outcomes for children enrolled in the study and their 

mothers. 

 

In order to ensure that the mother or legal guardian was giving informed consent for HIV testing:  

 All consent was obtained by a trained HIV counsellor in the local language 

 The purposes of the study were explained in detail  

 The mother or guardian was assured that the care of the child would in no way be 

adversely affected should consent be refused  

 Mothers or guardians provided written consent using a detailed consent form 

translated into the local language 

 Mothers were given information on the benefits of HIV testing, and received 

comprehensive HIV pre- and post-test counselling.  

 
 

4.6 Study organisation 

4.6.1 Project manager  

The study was overseen by the researcher (CH) who functioned as project manager. She was 

responsible for training of staff members, overseeing their work, and ensuring that the study 

operated effectively and efficiently. The project manager took overall responsibility for data 

collection. This included developing systems and standard operating procedures, as well as 

supervision of the provincial study co-ordinators to ensure that these procedures were 

implemented. The project manager provided support to the provincial co-ordinators for any 

problems that arose. On completion of data entry, data cleaning and analysis was undertaken by 

the project manager with support from a statistician.  
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4.6.2 Data collection teams  

 A team of two observers and two counsellors collected data in each of the two provinces, 

supervised by a research co-ordinator in each province. 

4.6.2.1 Research co-ordinator 

The research co-ordinator was responsible for the day-to-day running of the study in each 

province, and ensuring that the project was conducted according to the standard operating 

procedures.  

Key responsibilities included: 

 Liaison with district management teams  

 Organising the field work, including arranging the schedule of clinic visits, and 

accommodation and transport for field workers 

 Ensuring data collection forms and other supplies were available at all times 

 Managing and numbering of the data collection tools  

 Collection of completed forms  

 Quality control  

 Transport and storage of dried blood spot samples  

 Supervision of data collection.  
 

4.6.2.2 IMCI expert practitioners 

IMCI expert practitioners were all experienced IMCI practitioners and IMCI facilitators, and 

received additional training in data collection, to ensure that the quality of the observer’s 

assessment represented a gold standard. IMCI experts were responsible for doing observations, 

and undertaking data collection and blood sampling according to standard operating procedures. 

When children were identified as HIV infected or HIV exposed, it was the responsibility of the IMCI 

experts to initiate treatments and arrange for appropriate on-going follow-up using routine 

services. 

4.6.2.3 Study counsellors 

All study counsellors had completed a two-week AIDS counselling course, and additional 

training in obtaining informed consent. Counsellors were responsible for obtaining informed 

consent for all mothers or carers of children to be observed, as well as pre- and post-test 

counselling for carers/guardians who agreed to HIV testing. 
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4.7 Training of data collection teams 

Two weeks of staff training for project staff was conducted at a single venue for IMCI experts, 

counsellors and study co-ordinators. This training was conducted by the project manager (CH). 

The training covered the following aspects: 

 Revision of information regarding HIV infection, risks of HIV transmission, HIV testing 

in children etc. 

 Revision of IMCI case management with emphasis on the HIV adaptations to IMCI 

 Clinical practise in IMCI classification and management conducted in both inpatient 

and outpatient facilities 

 Clinical practise in feeding assessments and advice for mothers of children with 

SUSPECTED SYMPTOMATIC HIV using role plays and clinical practise 

 Instruction and clinical practise in counselling skills and in obtaining informed consent 

 Training on the use of the WHO Clinical staging for Infants and Children adapted for 

use in primary care, including relevant clinical skills 

 Instruction and practise with use of HIV rapid test kits 

 Instruction and practise at taking dried blood spot samples for HIV PCR testing and in 

the handling of these samples 

 Practise in the use of the data collection tools using instructions and role plays 

 Supervised practise of using the data collection tools in the field. 

4.8 Pilot study  

The pilot study was integrated into the training of data collection teams so that both activities 

were completed during the two-week training period. Data collectors visited IMCI trained health 

workers at two clinics not included in the final sample and conducted all aspects of data collection 

according to the standard operating procedures. In this way, logistical problems were identified 

and the tools were tested in a field situation. Adaptations to the tools were made as required. 
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Chapter Five: Publications 
 

Paper 1: Disease profile of children under 5 years attending primary health care clinics in a 

high HIV prevalence setting in South Africa (Horwood et al., Tropical Medicine and International 

Health, 2011). The disease profile among children attending primary health care facilities in two 

provinces of South Africa is described, including the burden of severe illness and undiagnosed HIV 

disease. This provides a picture of the burden of childhood illnesses that IMCI trained health 

workers address during day-to-day consultations with sick children, and whether these complaints 

are comprehensively addressed by IMCI guidelines. 

Paper 2: Experiences of training and implementation of integrated management of 

childhood illness (IMCI) in South Africa: a qualitative evaluation of the IMCI case management 

training course (Horwood et al., BMC Pediatrics, 2009). This paper explores and describes IMCI 

trained nurses’ experiences of the content and methodology of the IMCI training course, as well as 

their experiences, as newly trained IMCI practitioners, in transferring their skills to the workplace 

after training. Enabling factors and barriers to IMCI implementation are explored.  

Paper 3: Routine checks for HIV in children attending primary health care facilities in South 

Africa: attitudes of nurses and child caregivers (Horwood et al., Social Science and Medicine, 

2009). In this paper experiences of the implementation of the HIV component of IMCI, including 

checking every child for HIV, are explored from the perspective of IMCI trained nurses, and 

mothers or carers of young children attending the clinic. IMCI trained nurses also describe the 

barriers and enablers for implementation of the HIV component of IMCI. 

Paper 4: An Evaluation of the Quality of IMCI Assessments among IMCI Trained Health 

Workers in South Africa (Horwood et al., PLoS One, 2009). In this paper, data are presented 

describing IMCI implementation by IMCI trained health workers in their routine practice in two 

provinces in South Africa. Using the observed health worker as the unit of analysis, as well as the 

child, this paper presents a detailed analysis of the gaps in IMCI implementation, and makes 

appropriate evidence-based recommendations.  

Paper 5: Paediatric HIV management at primary care level: an evaluation of the integrated 

management of childhood illness (IMCI) guidelines for HIV (Horwood et al., BMC paediatrics, 

2009).This paper describes implementation of the HIV component of IMCI in detail. We compare 

the effectiveness of the IMCI HIV algorithm when comprehensively implemented by IMCI experts, 

with its use in routine practice, and finally with HIV results.
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Chapter 6: Discussion 
 

The South African HIV/IMCI Effectiveness Study addresses a critical gap in the evidence base 

related to IMCI; that is, whether IMCI is an effective mechanism to provide HIV care to children. 

This study remains the only large-scale evaluation of IMCI undertaken in a high HIV prevalence 

setting. The findings are, therefore, relevant and important for those countries implementing IMCI 

where there is the greatest burden of paediatric HIV disease. This study was conducted over a 

large area where IMCI is well established, and provides important information about the 

sustainability of IMCI, which is not found elsewhere. 

The study showed that, among children attending primary health care facilities, there were 

many with undiagnosed HIV infection and severe illness requiring referral to the district hospital. 

IMCI provided health workers with management guidelines for all common conditions with which 

children present to clinics in an HIV prevalent area (103). 

Findings of FGDs showed that the 11-day IMCI case management training course was well 

received by participants. The various methods employed during training were perceived as 

empowering and informative, and the combination of practical and theoretical learning was 

valuable. IMCI facilitators were particularly praised for their knowledge and willingness to support 

slow learners. IMCI trained nurses frequently and strongly expressed increased confidence in 

managing sick children after IMCI training, and contrasted this with the uncertainty and 

fearfulness they had felt when caring for sick children before being trained. IMCI trained nurses 

expressed that the IMCI chart booklet was a useful desk aid that improved their confidence in 

implementing their new skills after training (104). During observations of sick child consultations, 

IMCI trained nurses frequently referred to the IMCI chart booklet, despite having been trained an 

average of more than two years previously. All but one of the nurses referred to the IMCI chart 

booklet during the observation period.   The booklet was used inconsistently, however, with only 

40% of observed nurses referring to it during every sick child consultation.  

IMCI trained nurses expressed that the IMCI training was too short, and that some 

components of IMCI were inadequately covered during training. They expressed concerns that 

they were not given adequate skills in these areas; the HIV component, management of sick young 

infants, and support of breastfeeding, were particularly mentioned. Participants recommended 

that the duration of IMCI training be increased or the approach to training be changed, to allow 

more time for skills development. In support of this view, the survey showed that assessments for 
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HIV and nutritional status were frequently omitted, with only half of children having a nutritional 

assessment where indicated. Observations also showed that nurses frequently classified the 

child’s illness incorrectly, and they performed worst when identifying seriously ill children 

requiring referral (105). Few observed nurses had any other training in child health, so IMCI 

training was their only opportunity to develop skills in management of sick children. Nurses 

considered follow-up after training, where an IMCI facilitator visits the newly trained IMCI 

practitioner in the workplace to provide support, as important to assist them to implement what 

they had learnt. However, they expressed that these visits were often delayed or did not happen 

at all. This was supported by the findings of the survey, which showed that observed health 

workers received little support in terms of follow-up after training, with most having had either 

one or no follow-up visits.  

During FGDs, IMCI trained nurses expressed reluctance to implement the HIV component of 

IMCI. This appeared to be related, not to stigma towards HIV infected mothers and their children, 

but rather to nurses’ concerns that they would be unable to deal with the mother’s reaction to the 

suggestion that her child be tested for HIV. Nurses also expressed concerns about the legal 

implications of checking for HIV in children, fearing they may be vulnerable to legal action when 

recording HIV related findings on the child’s clinic card, or when recommending HIV testing to the 

mother, or even when asking about previous HIV tests. IMCI trained nurses also expressed that 

they lacked skills to manage HIV infected children. They requested that additional HIV 

management training be included in IMCI, and that more nurses be trained in HIV/AIDS 

counselling (106. During the survey, over 85% of observed nurses had been trained in HIV/AIDS 

counselling, but, despite this, the HIV component was rarely implemented. Almost half of 

observed nurses did not classify any child for HIV, less than one-third of observed children 

received an HIV classification, and less than one quarter were correctly classified for HIV. Coverage 

of HIV related interventions, like HIV testing and provision of co-trimoxazole prophylaxis, was 

consequently poor. However, the IMCI/HIV algorithm itself performed well in identifying HIV 

infected children when used by IMCI experts, showing that the HIV component could be an 

effective tool for improving access to care (107). 

The most striking finding from the observations was that most health workers assessed only 

presenting symptoms and did not implement IMCI comprehensively. Analysis of health worker 

performance over the period of observation shows that poor IMCI implementation was due to 

both poor skills and poor adherence to the IMCI guidelines. All health workers asked the carer 

about all four main symptoms, or all three danger signs, during at least some observed 

consultations, showing that they were aware of this requirement and had skills to implement it. 

However, only a minority of health workers implemented these basic IMCI processes during every 
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observed sick child consultation. Causes of poor adherence to IMCI guidelines must be 

understood, and interventions put in place to address them, if IMCI implementation is to be 

improved. In addition, poor health worker performance due to lack of skills was demonstrated by 

the high proportion of incorrect classifications made by health workers. In particular, less than half 

of sick children with a severe classification, requiring urgent referral, were correctly identified. 

These children would have been sent home, placing them at high risk of serious morbidity and 

mortality. Therefore, interventions are also required to improve health worker skills and to 

maintain these skills over time.  

IMCI trained nurses identified several barriers to IMCI implementation. First among these was 

that IMCI implementation took longer than routine care, causing delays and longer waiting times 

for children. This was a particular challenge given the shortage of staff at clinics, and nurses 

reported that at times this resulted in only some parts of the IMCI guidelines being implemented. 

Lack of support from colleagues who were not IMCI trained, was raised as another barrier to 

implementation. Non-IMCI trained staff members may not understand the terminology associated 

with IMCI or why IMCI consultations take longer. Nurses felt unsupported if doctors at the referral 

hospital did not understand the IMCI classifications and did not accept their referrals. In contrast, 

support of IMCI trained colleagues was an enabling factor for IMCI implementation. Another 

barrier identified was that inconsistencies could arise in practice if some sick children attending 

the clinic are seen by a non-IMCI trained health worker. This inconsistency may be unacceptable to 

mothers and undermine IMCI implementation, particularly when treatments not recommended by 

IMCI, for example cough syrup, are provided by non-IMCI trained health workers. In the 

comparative survey, there was high coverage of IMCI training among nurses working in the 

facilities visited, with an average of about three-quarters of nurses on the staff establishment 

being IMCI trained, and more than two-thirds of clinics visited had reached ‘IMCI saturation’, 

defined as more than 60% of nurses trained in IMCI.  

Overall, the SA HIV/IMCI Effectiveness Study focuses in more detail on health worker 

performance in IMCI implementation than previous studies, using both qualitative and 

quantitative methods to define and explore health worker performance and identify reasons for 

poor performance. This study provided new information about the burden of disease at PHC level 

in a high HIV prevalence setting, which can guide health planners and support interventions to 

improve IMCI implementation. Since this study was conducted, IMCI practitioners working in PHC 

clinics have played an increasingly central role in HIV management in South Africa, given the 

urgent need to increase ART coverage among HIV infected children and adults. It is fair to say that 

the IMCI/HIV algorithm has been a work in progress since its earliest 1998 version, adapting 

frequently to changes in the policy environment as the emphasis has shifted from identification of 
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symptomatic HIV infected children to identification of pre-symptomatic children.  Today, IMCI 

provides an important opportunity to link PMTCT and ART programmes, which are often 

implemented as vertical programmes, to an integrated programme for child health. It also 

provides an important entry to HIV care for the mother of an HIV exposed child. New adaptations 

to the SA IMCI guidelines, revised in 2010, include guidelines for nurse-initiated ART for children, 

based on the WHO 2010 revised PMTCT and Paediatric Antiretroviral Therapy guidelines (28, 108). 

Additional interventions include nevirapine syrup during breastfeeding for HIV exposed infants, 

and early ART initiation in HIV infected infants. IMCI remains at the centre of HIV management for 

children in South Africa, and within the rapidly changing field of HIV management, the results of 

the current study remain extremely relevant. Future iterations of IMCI will need to reflect the 

most current evidence and changes in global recommendations. 

6.1 Why do health workers fail to implement IMCI? 

The SA HIV/IMCI Effectiveness Study and the IMCI-MCE both demonstrated sub-optimal IMCI 

implementation. The causes of this poor performance can be divided into two closely linked and 

overlapping components; first, poor adherence to the guidelines and, second, inadequate health 

worker skills. Poor adherence to the IMCI guidelines can be defined as the failure to implement 

IMCI, or some components of IMCI, after having been trained. The findings of our study indicate 

that health workers fail to adhere to the IMCI process, as set out in the guidelines, even when they 

have the skills to do so. This is demonstrated by their ability to correctly implement IMCI activities 

during some, but not all, observed consultations. Inadequate health worker skills remain an 

important cause of poor health worker performance, and can be defined as the inability of health 

workers to implement IMCI correctly because they lack the required skills. So, even when IMCI 

trained nurses adhered to the guideline, they frequently failed to make a correct assessment and, 

as a result, to provide correct interventions. Inadequate skills and poor adherence are closely 

linked; poor skills are an important reason for poor adherence. 

This finding is not uncommon; there is widespread evidence, in many settings, of the failure of 

health workers to adhere to guidelines or to implement cost effective interventions (109). Health 

workers are the key to the success of any health programme, and they must have, not only 

knowledge and skills to implement the proposed intervention, but also the willingness to do so. 
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6.1.1 Adherence to guidelines 

Detailed analysis of health worker performance in this study shows that, in most cases, health 

workers did implement some components of IMCI. However, IMCI implementation was not 

comprehensive, but was patchy, inconsistent and incomplete. For example, all nurses checked for 

general danger signs in some children, but very few asked these questions consistently during all 

sick child consultations. Nurses did not lack the skills to check for danger signs but rather, in some 

children, they simply did not do so. Similarly, few health workers asked about all main symptoms 

in all children or plotted the weight of every child, but most did so for some children.  

When classifying the main symptoms, observed health workers were able to classify correctly 

approximately 60% of children presenting with cough or diarrhoea, but the proportion of children 

with fever, HIV and malnutrition who were correctly classified was less than 40%. However, when 

this finding is examined in more detail, most children who were not correctly classified were not 

actually incorrectly classified either, but rather not classified at all. This was because the health 

worker either did not ask about the symptom, or asked about the symptom but did not do an 

assessment, or assessed the symptom but did not classify. This suggests it was incomplete 

assessment and, therefore, lack of adherence to the guideline, rather than just lack of skills, which 

led to poor IMCI implementation  

Poor implementation of IMCI profoundly undermines its ability to have an impact on child 

mortality. HIV is the most frequent killer of South African children, but our study showed that 

assessments for symptomatic HIV were rarely done by IMCI trained health workers and, as a 

result, coverage of HIV interventions was low. Similarly, malnutrition is an important contributing 

factor to childhood morbidity but most children with low weight or poor weight gain were not 

identified by IMCI trained health workers. No nutrition classification was made in almost half of all 

children, and only two-thirds of children who required a feeding assessment received one. The 

result reveals a lost opportunity to provide appropriate treatments and counselling that could 

have improved the outcomes for these children.  

Poor adherence to guidelines, including IMCI guidelines, has been shown in several other 

studies (65,   110-113). However, few studies have been conducted to evaluate approaches to 

changing professional behaviour in response to new knowledge, especially in developing countries 

(109). It is often assumed that poor health worker practises are simply due to poor skills, so 

attempts to improve programme implementation have tended to focus on training to improve 

skills. It is now increasingly recognised that determinants of health worker practises are far more 

complex. In a study in Benin, conducted prior to starting IMCI implementation, reasons for poor 

quality of care for sick children were examined. Predictors of correct performance included pre-
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service training, in-service training for diarrhoea, longer consultation times, lower caseloads, and 

having an inpatient service at the health facility. Children with a higher temperature were more 

likely to receive an unnecessary injection, and younger children were more likely to receive an 

antibiotic. However, factors like exposure to supervision and availability of drugs were not 

associated with any of the performance indicators. The authors concluded that health worker 

performance is a complex set of behaviours influenced by many possible factors (114). 

This complexity is echoed in several other studies of health worker performance. An 

assessment of factors influencing adherence to fever treatment guidelines in the Central African 

Republic showed that provision of correct treatment was associated with the child presenting with 

a high fever, and with the caregiver reporting the fever as the presenting complaint, but not with 

either in-service training or supervision (115). In Morocco, adherence to IMCI guidelines was 

better among female health workers compared to males, and for children who were younger, 

attending with multiple problems, and attending the health facility with their mother (110). 

Therefore, factors affecting adherence to treatment guidelines can be categorised broadly as 

being related to health worker, patient or environment factors, as well as to the complexity and 

clarity of the guidelines themselves. 

Health worker factors include skills and knowledge, perceived self-efficacy and motivation, as 

well as beliefs and attitudes about the practises recommended by the programme, and how well 

these fit in with the existing values of the practitioner. It is important for health workers to 

recognise the sources of new knowledge and practise as being authoritative, and that the 

programme is perceived as credible. Information about a new practice should flow as freely 

through other channels of influence as it does through the educational route. The manager, 

supervisor, visiting doctor, as well as other opinion leaders, must support the new intervention, or 

risk  undermining the chances that health workers’ will adopt the new practise. Previous 

experiences in using the guidelines and fear of a bad clinical outcome can also influence health 

workers’ practise (109, 116). In a study in Tanzania, for example, health workers frequently failed 

to give IMCI recommended treatments to severely ill children, and omitted to refer such children, 

making the decision that treatment and referral was unnecessary. Health workers expressed 

disagreement with the IMCI guidelines, and confidence in their ability to manage many severely ill 

children without referral. Certain parenteral drugs recommended by IMCI were rarely given to 

severely ill children because health workers had strong perceptions that these drugs were toxic 

and unnecessary (113). 

Several studies have shown that higher cadres of health worker are less likely to adhere to 

guidelines. For example, in Kenya, nursing aides adhered more closely to guidelines than nurses 

and clinical officers (93). In Bangladesh, non-professional IMCI-trained village health workers 
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performed as well as nurses in managing sick children, and contributed considerably to the overall 

success of IMCI in intervention areas (67). A study in Benin showed lower adherence to guidelines 

among higher cadres of health workers, so much so that there was a dose response relationship in 

the odds of making an error: the more advanced the training the greater the chance of making an 

error (114). A possible explanation is that higher cadres of health workers were more aware of 

other treatment options, and that physicians, in particular, were more confident in their ability to 

‘know better’ than the guidelines and, therefore, to override them. 

Even if training provides health workers with all the necessary skills to implement a new 

guideline, it is unlikely that they will simply replace their existing practises with the new ones. 

Rather, they will adapt their practise to include some elements of the new guideline. Health 

workers are not passive actors who simply comply with instructions, and we cannot assume that 

they are motivated and competent. Rather, they are individuals operating in a dynamic 

environment where they face constant changes, and they adapt their practise to satisfy personal 

and professional values and goals (116). Models of behaviour change suggest that change occurs 

gradually over time, so it is unlikely that a new behaviour, like IMCI implementation, will be 

comprehensively adopted at one time. In order to achieve the high coverage required, the change 

process for a health worker from pre-IMCI practitioner to IMCI practitioner needs to be managed 

and supported.  

The new IMCI approach needs to be internalised by the health workers and embedded into 

the work of the clinics, so that it becomes normal practise (117). IMCI is an innovative approach to 

the management of sick children, and requires extensive changes to established behaviours. 

Health workers refer to algorithms, make a classification using unfamiliar terminology rather than 

making a diagnosis, no stethoscopes or auroscopes are used, and many recommended treatments 

are changed.  It is easier to encourage a small change, like substituting one drug for another, than 

to take a completely different approach to patient management as is required by IMCI. So, the 

process of normalising IMCI as part of routine clinic processes may be difficult, and this may 

negatively impact on the ability and willingness of health workers to change their practise. The 

findings of this study suggest that although the process of making IMCI, including the HIV 

component, ‘the norm’ has started, it has not yet fully occurred in our setting. 

Patient factors influencing adherence to IMCI guidelines may include patient expectations. In 

our study, the expectation of mothers was raised as a barrier to implementation, with nurses 

reporting that patients expected to receive certain treatments that are no longer recommended 

by IMCI. This was unacceptable to some child carers, and undermined the willingness of health 

workers to implement IMCI recommendations, particularly if such treatments were provided by 

non-IMCI trained health workers at the same clinic. A policy decision needs to be made about 
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which treatments are recommended for sick children, and this policy should be implemented 

consistently by both IMCI trained and non-IMCI trained health workers.  

The environment at the health facility and how the programme relates to the organisation in 

which it is set, also impacts on implementation. The clinic environment is important for creating 

readiness for behaviour change and facilitating the change. Change is a complex process and 

requires careful planning, good leadership and commitment, which can then be codified in policies 

and rules. Managers should provide leadership in this process to develop the right climate for 

enhancing performance of health workers. An enabler to IMCI implementation, identified by 

health workers in this study, was the support from colleagues at the clinic who were also IMCI 

trained. Those countries participating in the IMCI-MCE that achieved the highest levels of quality 

of care were those that achieved very high levels of training coverage. In Uganda, there was a 

consistent trend towards improved quality of care with higher levels of IMCI training coverage 

(65). Therefore, peer support could be a strong tool that clinic managers could use to assist newly 

IMCI trained health workers. Conversely, where other staff at the clinic did not understand IMCI, 

this was identified as a barrier to implementation. 

Another enabling factor mentioned by our FGD participants, that assisted them in 

implementing IMCI after completing their training, was the use of the IMCI chart booklet as a desk 

aid. Several studies have shown that job aids are associated with improved adherence to 

guidelines, although it is unclear whether the availability of a job aid may be an indicator of a more 

motivated health worker. A study in Kenya showed that children treated in a consulting room with 

a malaria treatment wall-chart were more likely to receive the recommended malaria treatment. 

Health workers who were in possession of the guideline were more likely to adhere to it, but in-

service malaria training alone, without possession of the guidelines, was not associated with 

improved performance (93). Therefore, job aids could be used to strengthen IMCI implementation. 

In this study, longer consultation times for IMCI was the barrier to IMCI implementation that 

was identified most frequently and consistently by discussants in all FGDs, as leading to delays and 

queues for waiting children. Longer consultation times were identified as a reason for incomplete 

IMCI assessments because this was the only way to complete all sick children consultations before 

the end of the day. This finding was not unexpected. Longer consultation times have been 

reported in several studies of IMCI implementation, because more tasks are undertaken during an 

IMCI consultation due to the comprehensive nature of the assessment (73). In Brazil, a continuous 

observation time and motion study showed IMCI trained health workers were spending an 

additional 1.5 minutes on average per consultation, longer than their counterparts in the 

comparison group. However, health workers in IMCI sites spent longer with patients over 5 years 

of age as well, suggesting that health workers in intervention sites may have been more motivated 
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or better managed (73). Similarly, in Tanzania, health workers in IMCI districts spent longer with 

children, but this was because less time was spent on administrative tasks, and not because they 

spent less time with other patients (72).  

We did not measure consultation time in our study, but in South Africa, addition of the HIV 

component is likely to further increase consultation time. If health workers are being asked to 

undertake additional tasks when they are already fully occupied, then existing activities must be 

reduced or additional staff employed. Checking for HIV in a child is stressful as well as time 

consuming, and given the very real shortage of staff at health facilities, consultation time is likely 

to be a major barrier to comprehensive IMCI implementation. Innovative methods of saving time 

in the consultation, without reducing quality of care, need to be identified and tested. Information 

could be provided to mothers in other ways, such as by task shifting or using job aids. For example, 

counselling tasks could be undertaken by an appropriately trained lay counsellor working with the 

health worker, or written counselling aids could be provided to mothers about specific topics like 

HIV, nutrition or how to take medication. Strengthening well-child services, so that more 

promotive and preventive IMCI tasks are shifted to that setting, could also reduce the pressure on 

the sick child consultation. Improved record keeping could reduce repetition of counselling tasks 

and improve efficiency of IMCI implementation. 

6.1.2 Health worker skills  

Most health workers were unable to perform all IMCI activities correctly. Incorrect 

classifications were made because health workers did not have the required skills for correct 

assessment and classification. This is demonstrated most clearly in the assessment of severe 

classifications, where fewer than half of severely ill children requiring urgent referral, were 

correctly classified. Correct classification of such children is the component of IMCI that relies 

most on clinical skills. Making a ‘severe classification’ in IMCI depends on the ability of the health 

worker to identify a severe sign, like chest indrawing, lethargy, very slow skin pinch, or neck 

stiffness. These signs are relatively uncommon and it is unlikely that IMCI training will provide 

enough clinical practice to give health workers the skills to recognise these signs reliably. Although 

videos and other learning tools are used during training, this does not replace clinical experience. 

Most observed health workers had no other training in child health care and relied entirely on 

IMCI training to provide them with these skills. It is important that IMCI trained health workers 

have the opportunity to develop all the necessary skills, either during or after the training, to 

ensure that competency is reached. Objective structured clinical examinations (OSCEs) have been 

successfully used to assess clinical skills and demonstrate improvements in low income settings 

(118). 
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6.1.2.1 IMCI training 

The qualitative evaluation of IMCI training showed that the methods used during the 11-day 

IMCI training course were well received, and IMCI trained nurses strongly expressed that their 

skills and confidence in managing sick children improved. IMCI training is supported by extensive 

training materials, using a variety of teaching methods, as well as by reinforcing skills with 

practical sessions in the inpatient and outpatient setting. IMCI trained nurses expressed that these 

different methods were helpful, improved understanding of the course content, and facilitated 

integration between theory and practise. WHO guidelines for conducting IMCI training include 

clear recommendations for the duration of training, the ratio of facilitators to participants, as well 

as tools for assessing and managing course participants during training. This model of using well 

developed training materials (developed by an international agency and adapted for use in the 

local area), as well as skilled and trained facilitators, was recognised as beneficial by participants. 

Participants particularly praised the IMCI facilitators for their dedication and willingness to support 

slow learners.  

However, it was frequently expressed by our FGD participants that the training time was 

inadequate to learn all the skills required, particularly in HIV management, management of sick 

young infants, and nutritional counselling, particularly breastfeeding. A recent study, exploring the 

challenges of achieving high IMCI training coverage in Kenya and Tanzania, echoed this finding. 

Participants frequently expressed reluctance to shorten the IMCI course due to concerns about 

training quality, saying that the course is already too short (119). A survey conducted by WHO in 

2007 suggested that, while physicians performed just as well in IMCI regardless of the duration of 

training, non-physicians received more benefit from the longer 11-day training, with the result 

that participants in the shorter course rated themselves as less skilled post-training compared to 

those trained for 11 days (62). In Uganda, auxiliary workers trained during the expansion phase of 

IMCI, when the quality of the IMCI training course was reduced, with fewer facilitators and less 

clinical practise, performed less well than those trained in the early phase of IMCI implementation 

(65). A systematic review showed that, based on the limited evidence available, the standard 11-

day training was more effective than the short training, although this difference may be small (59). 

Our findings demonstrate that IMCI skills were not sufficient, even after 11-day training, and that 

skills were not maintained over time. This is likely to be exacerbated in South Africa because the 

HIV component was added without increasing the duration of the course.  

In many countries it has been a challenge to reach sufficient IMCI training coverage to achieve 

impact with IMCI interventions. The demands of implementing IMCI case management training 

have been far greater than expected by WHO, so that training has been difficult to sustain after 

the introductory phase (60). In many settings it has been difficult to achieve the recommended 
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60% coverage of IMCI trained health workers (61), particularly during the expansion phase, and 

this has been a limiting factor for rolling out IMCI in several countries (119,120). A survey of 24 

countries, conducted by WHO, showed that because of pressure to scale up, all countries offered 

shortened IMCI courses ranging from 3-10 days. These shorter courses offered less individual 

feedback, fewer exercises and less clinical practise (62). Reasons given for reducing training 

duration were that the cost of the 11-day training is too high and keeps health workers away from 

their clinics for too long, and the need for the course to be residential adds substantially to the 

cost (119). The course is also logistically difficult to organise because several venues (classroom, 

PHC clinics, and hospital ward) are required, as well as skilled facilitators. Despite this, in the 

Tanzania MCE study, training costs were similar in IMCI districts compared to non-IMCI districts 

because, instead of a single integrated IMCI training course, non-IMCI districts conducted a variety 

of training sessions on immunisation, malaria and diarrhoea management (72). Another major 

limitation is the overall reduction in funding support for IMCI in recent years, compared to, for 

example, funding support for EPI, which has remained fairly constant over the same time period 

(119). Budgeting policies at local level will determine the priority that IMCI training receives in the 

expansion phase, once training is decentralised, and IMCI may have to compete with other priority 

programmes for very limited funding. 

The improvements in quality of care on which the confidence around IMCI efficacy is based, 

was demonstrated using IMCI practitioners who attended 11 days of case management training. It 

is uncertain whether such improvements would have been demonstrated with shorter training. 

IMCI training needs to be strengthened, rather than weakened, and innovative training 

approaches for IMCI should be developed and evaluated. 

6.1.2.2 How can IMCI training be improved? 

Pre-service training is one practical approach to improving IMCI training coverage. IMCI 

training is included in the syllabus for medical and nursing training in many countries. However, 

pre-service training has been criticised as being inadequate for effective development of skills, by 

both health workers and health managers, in Kenya and Tanzania (119). It is questionable whether 

health workers trained in IMCI during their basic training will be effective IMCI practitioners some 

years later, when the time comes to practise IMCI. Further evaluation is required, and perhaps a 

short ‘refresher course’ could be developed to update IMCI trained health workers who are 

returning to practise after a period working in another clinical field.  

Innovative approaches for IMCI in-service training could include modular training, where 

participants attend one day per week, allowing time for reading and clinical practise between 

modules. An increased amount of self-learning would reduce the amount of repetition and 
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classroom time. Participants could complete a case log to increase the amount of clinical practise 

undertaken outside of the formal clinical practise sessions. Longer clinical practise sessions could 

be undertaken at a large central facility, giving participants more opportunity to assess seriously ill 

children and to identify signs of severe illness. A decentralised computer-based course could also 

provide some of the solutions, in settings where this is feasible, but would need to be combined 

with a strong component of supervised clinical practise. The IMCI Computerised Adaptation and 

Training Tool (ICATT) has been developed by WHO, and provides innovative software to assist with 

IMCI adaptation. ICATT-based courses are now being conducted in several countries (121). Ideally, 

a variety of training approaches should be developed, with supporting materials, which could be 

tailored to suit the situation in the local area. All novel approaches to training should be rigorously 

evaluated.  

These new approaches include a stronger emphasis on self-learning, so it will be important to 

ensure that participants undertake the self-learning tasks and achieve clinical competency. An 

assessment could be developed to assess competency of IMCI practitioners prior to completing 

the course, with particular emphasis on identification of signs of severe illness and HIV. This should 

be done in a supportive way, aimed at identifying gaps in the skills and knowledge of new IMCI 

practitioners, in order to provide additional training or clinical practise to fill these gaps. A similar 

process could be used to ensure that health worker competency is maintained over time, and 

could be combined with a process of regular updates, whenever the IMCI guidelines change. 

Regular updates are particularly important for the HIV component, because of the frequent 

changes to PMTCT and paediatric HIV management guidelines. Given the poor quality of IMCI 

implementation, such an assessment of competency could be considered for all IMCI training 

participants, including those who attended the established 11-day course.  

A structured process for transferring newly acquired skills to the workplace is needed. The 

current approach is for IMCI trained health-workers to receive a follow-up visit in the workplace 

after completing training. In our study, participants stated that, although follow-up after training 

was helpful, it was frequently delayed or did not happen at all, and this model of supervision has 

been difficult to sustain in any IMCI country (60). Peer support has been identified as an enabler 

for IMCI implementation, so an alternative process could be developed and evaluated, where the 

new IMCI practitioner works as an ‘IMCI intern’, with additional support and mentoring provided 

by other IMCI trained colleagues. Mentoring tools could be developed to assist mentors in their 

role, and this process would serve to improve the competency of mentors as well as the mentees. 

During this intern period, newly trained IMCI practitioners could be given a smaller patient load, 

which would acknowledge that they are now practising a more comprehensive assessment and 

assist them to develop their skills with less time pressure.  
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6.2 Supervision 

Training alone is not enough to achieve good quality, sustained health worker skills and to 

ensure adherence to guidelines (65, 93, 122). Clinical supervision is recognised as a key support for 

health worker performance and has been shown to be effective in improving performance (122). A 

randomised controlled trial, conducted in Zimbabwe, showed that supervision resulted in 

significant improvements in the use of standard treatment guidelines compared to training alone 

(123). Health managers are usually supportive of supervision, and supervisors are generally in 

place in all health systems. Therefore, well-conducted health worker supervision could be a 

mechanism for providing professional development and improving health workers’ job 

satisfaction, thereby increasing motivation (116). However, little specific research has been 

conducted to examine the mechanisms and challenges of providing on-going high quality 

supervision (124).  

In this study, focus group discussants expressed that follow-up after training, as recommended 

by IMCI, was an enabler for IMCI implementation. However, among our observed health workers 

over a quarter had not received even a single follow-up visit, and there was no on-going clinical 

supervision. Supervision systems face many challenges. Supervisors are frequently poorly skilled, 

spend inadequate time on supervisory activities, and mainly focus on administrative rather than 

clinical activities. Difficulties with sustainability of IMCI supervision is a common finding in many 

IMCI studies. For example, supervision systems were explicitly addressed in the IMCI-MCE, and 

various approaches were developed to overcome barriers to on-going supervision and to integrate 

IMCI supervision with general supervision. Despite this, supervision could not be sustained in any 

MCE site (60). 

In Benin, in order to strengthen the sustainability of IMCI, an innovative package of support 

was designed and introduced for health workers after training. This package of support included a 

system for IMCI supervision, as well as job aids and non-financial incentives. This was evaluated in 

a controlled study to see whether this package of support (additional support) improved health 

worker performance compared to IMCI with usual support. The findings of this study showed 

increased odds of a child receiving correct treatment in the group receiving additional support, 

and supervision was associated with improved health care quality in a dose-response relationship. 

Strikingly, the control IMCI group with usual support showed no significant effect of IMCI training, 

demonstrating that training was only effective when combined with on-going support and 

supervision (122). However, even in the intervention sites, only 29% of scheduled supervisory 

visits actually occurred, and despite encouragement from the study team, it was not possible to 

sustain supervisory activities. Reasons given by supervisors for failing to undertake planned 
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supervisory visits included poor co-ordination, ineffective management, a lack of training, a lack of 

motivation, transport problems and lack of commitment to IMCI (124). 

In Niger, a study exploring performance of IMCI trained health workers used a quality 

improvement methodology to give feedback to health workers about their performance. 

Researchers assessed performance and gave feedback at district and facility level about the 

compliance of observed health workers with IMCI standards. They then initiated discussions with 

the district management team and managers in-charge of clinics to discuss areas of poor 

compliance and possible reasons for this. As a result, there were initial improvements in health 

worker performance, particularly in areas of low compliance, but these improvements were not 

sustained and there was a gradual deterioration in compliance over the duration of the study 

(125).  

Strengthening IMCI supervision requires a complex process of health system change. This must 

be integrated with existing supervision systems, and be combined with strengthening of 

supervisors’ skills, if it is to be sustainable. Clinical supervision and support is particularly 

important for primary health care, where health workers may work in isolated areas, with little 

access to on-going professional development. Effective, sustainable mechanisms for implementing 

clinical supervision for health workers need to be developed and evaluated, and the characteristics 

of successful supervision programmes must be defined. Clinical skills of supervisors are also often 

poor. Hence, on-going training or mentoring to develop and support supervisors’ skills could 

improve quality of supervision. Experienced clinicians could be recruited as supervisors, if their 

clinical and facilitation skills are recognised and rewarded. Separating the functions of clinical and 

administrative supervision could improve the efficiency of clinical supervisors in supporting clinical 

care, and electronic learning could provide good quality materials to support clinical practise in 

some settings. 
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6.3 Implementation of the HIV component 

Effective IMCI implementation is key to achieving the high coverage of interventions for HIV 

care that are required to improve child mortality in South Africa. High coverage of PMTCT 

interventions has been achieved in the antenatal period (33,126), and significant improvements in 

mother-to-child transmission have been achieved (127). However, follow-up of HIV infected 

mothers and their children in the post-natal period has been identified as a weakness of the 

PMTCT programme (128, 129), and coverage of key postnatal interventions for HIV exposed 

babies, like co-trimoxazole and HIV PCR testing, have been found to be low (126). HIV 

management is a complex and constantly evolving field, further complicated by issues of stigma 

and confidentiality. Providing care and treatment for HIV presents particular challenges to health 

workers, and the HIV pandemic in South Africa has changed the environment in which health 

workers provide care for patients. HIV care was a strong focus of this study and, although the 

issues of poor IMCI implementation discussed also apply to HIV care, the particular challenges 

related to provision of HIV care warrant a separate discussion. Scaling up of services and 

improving ART access for HIV infected mothers and their infants depends on health workers 

working at PHC level.   However, unless these health workers are adequately trained, skilled and 

motivated they may become a constraint to scaling up of services (130). In this study we showed 

that the HIV component of IMCI was not being implemented by health workers in routine practise. 

Only one quarter of observed children were correctly classified for HIV; the poorest 

implementation of any single component of IMCI. A small study conducted recently in Zambia 

showed similar poor implementation of the HIV component of IMCI (131). 

Health workers operate in a challenging environment, and nowhere is this more true than in 

the field of HIV management. This is because, first, HIV/AIDS has profoundly affected the 

workplace in which health workers find themselves, and they may feel overwhelmed by an illness 

that makes their efforts seem futile, or feel defeated by overwork and stress (132). Although 

health workers treat disease, in most circumstances they are rarely touched by it (133). However, 

HIV infected mothers and children are often of a similar age and background to health workers 

and their own children. This challenges an important coping strategy of people dealing with death 

and disease, that of denying vulnerability, and might lead to fear and lack of compassion for those 

afflicted (134). Second, health workers face complex management challenges daily, where they 

cannot rely on their basic training to provide them with the information needed to provide a good 

quality service. New information rapidly becomes obsolete, and patients and health managers 

have ever-increasing demands and expectations. 

Participants in our FGDs expressed reluctance to implement the HIV component of IMCI. They 

mentioned several barriers to checking for HIV in all children, saying it was difficult to raise the 
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topic of HIV because it was ‘embarrassing’, unnecessary, and unacceptable to mothers, and they 

were apprehensive about the consequences of doing so. Nurses were also apprehensive that they 

lacked skills to care for HIV infected mothers and children. This contrasted strongly with the views 

of child carers and mothers, who were supportive of routine checks for HIV in children.  They 

recognised that routine checks were necessary, and that it was important for them to know their 

child’s HIV status to ensure their child had access to all available treatments. 

6.3.1 HIV/IMCI training 

Training was identified as a strong theme in the FGDs. Nurses felt that their training and 

knowledge in the field of HIV management was inadequate. They did not have anyone to refer to 

for advice, which made them feel uncertain and vulnerable in dealing with HIV- related issues, and 

fearful of being asked questions that they would be unable to answer. They suggested that more 

information be included in the IMCI guidelines about HIV management, and that more nurses be 

trained in AIDS counselling. 

Supportive and knowledgeable health workers are crucial for HIV positive people to access 

care. Respect and good communication from health workers increases uptake of HIV services 

(135). Our findings show that IMCI trained nurses lacked both the communication skills, and skills 

in HIV management, to implement the HIV component of IMCI. Studies have suggested that health 

workers frequently do wish to provide integrated HIV services, but lack the skills and confidence to 

do so (130, 136). Health workers with inadequate training in AIDS management are more likely to 

report negative attitudes to HIV infected patients (137). Training can decrease fear of occupational 

infection, and increase sympathy and willingness to provide care for HIV infected individuals (138). 

In our study, almost all observed health workers had been trained in HIV/AIDS counselling, but 

implementation of the HIV/IMCI component remained extremely poor. 

There is another dimension to the counselling skills required for implementation of the HIV 

component. HIV/AIDS counselling training is designed to give health workers skills to provide 

information and counselling before and after HIV testing, for an individual who intends to have an 

HIV test. Initiating a discussion about HIV with a mother who may not know her own status, or 

that of her child, requires slightly different skills, that are more related to the skill of ‘breaking bad 

news’. Any information that adversely changes a person’s perceptions of their future can be 

considered bad news, and breaking such news is always stressful for health workers. A common 

reason for this stress is fear of the patient’s reaction (139), as expressed by nurses in this study. 

Nurses were fearful of the mother’s reaction if her child was checked for HIV: that mothers would 

be angry, make a complaint, be violent or take legal action against them, or avoid them in future 

and go elsewhere for care. Nurses working in high HIV prevalence areas already face increasing 
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workloads and stress, and may avoid such distressing situations to protect their own wellbeing. 

Nurses stated that it was easier to implement the HIV component when the mother’s HIV status 

was already recorded on the card, so it was not necessary to ask. Effective communication, 

particularly when giving bad news, requires training and on-going evaluation to ensure success, 

and training in communication skills has been shown to improve skills and confidence in this area 

(140). 

6.3.2 Attitudes of health workers 

Disease related stigma can be described as a process whereby individuals with an illness are 

deemed undeserving of help and support, leading to reduced social status. Friends and family may 

choose to withdraw from the patient, deny help, or assign blame for the illness (141). People with 

HIV are ascribed responsibility for their illness because the behaviours leading to infection are 

considered avoidable. Stigma is inextricably meshed with other stigmas associated with risk 

behaviours like promiscuity, homosexuality and transactional sex. Poor attitudes of health workers 

towards managing HIV infected patients has been reported in several settings (137, 142, 143), with 

health workers reporting negative feelings towards people living with HIV/AIDS (PLWAs), leading 

to poor patient care. Health workers have been shown to have judgemental attitudes towards 

PLWAs, feeling that they are to blame for their illness and deserve punishment (142). Some health 

workers reported refusing treatment for HIV infected patients, feeling such treatment is a waste of 

resources (137). AIDS is also associated with health workers being fearful of occupational 

infection, with incorrect perceptions of risk, and using non-rational techniques to prevent 

contamination, and, therefore, in effect implementing stigmatising practises (137,143). The high 

prevalence of HIV infection among health professionals in South Africa, particularly nurses (144), 

may also lead to reluctance to initiate discussions about HIV. In effect, the issue of HIV infection in 

the community is just ‘too close to home’. Health workers may, therefore, stigmatise HIV and 

blame contraction of the disease on characteristics normally associated with ‘outgroups’, like 

promiscuity or prostitution, to distance themselves from the risk of HIV affecting themselves and 

their own family (134). 

However, in striking contrast to such findings elsewhere, in the current study stigma and fear 

of infection were not mentioned, either directly or indirectly, by any participants in the focus 

groups. Both nurses and carers of children expressed positive attitudes towards provision of HIV 

care to mothers and babies. However, carers did mention that the attitude of nurses when raising 

the issue of HIV testing was an important determinant of the acceptability of HIV testing. It is likely 

that health workers were aware that HIV-related stigma is considered unacceptable and may have 

avoided any suggestion of negative attitudes towards HIV patients during the FGDs. However, it is 
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likely that carers would have raised the issue if they had seen or heard of stigmatising practises. So 

it appears that overt stigmatising practises are not prevalent in clinics, although it is possible that 

poor implementation of HIV/IMCI guidelines was related to subtle stigma, which was difficult to 

identify during our FGDs. 

 

6.3.3 Attitudes of community members 

In our study, carers did express fear of stigma, not from the nurses working at the clinic, but 

rather from other community members attending the clinic. Stigma towards HIV infected 

individuals has been widely described in South African communities (135, 141, 145, 146). High 

levels of knowledge about HIV in communities have been found in South Africa, but knowledge 

does not seem to reduce stigma. Many of those with high levels of knowledge still display beliefs 

that people with AIDS are dirty or should be ashamed (145). This contrasts with the findings in our 

study, which suggested that community support services and community health workers teaching 

communities about HIV and improving community awareness, made it easier to implement the 

HIV component. 

In this study, carers expressed fears that attending the clinic could lead to unintended 

disclosure of a positive HIV status to other community members at the clinic, or that health 

workers would not respect their confidentiality and would discuss their HIV status among 

themselves. Carers stated that some community members ‘just look’ at a child that is ill and 

decide the child has HIV, even when this may not be true. Such unintended disclosure has been 

shown to result in stigma(147), and has been associated with a lack of willingness to seek care 

(148). Most people living with HIV have experienced stigma in a variety of ways, with women 

being the most vulnerable to stigma, and depression is particularly common among women (146). 

HIV services separated from routine services was described by participants in FGDs as being 

particularly stigmatising, and such stigma can negatively impact on the willingness of mothers or 

carers to seek care for themselves and their child. 
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6.4 Health system constraints: scaling up of IMCI 

Several constraints to scaling up IMCI have been identified, including poor adherence to IMCI 

guidelines, poor health worker skills, perceived high costs of training, inadequate budget 

allocations for IMCI, lack of sustained supervision and weak referral systems. It is widely 

recognised that strong health systems are necessary for implementation of effective and 

sustainable programmes, including IMCI (149). Weak health systems are likely to experience 

constraints to IMCI implementation, like poor drug supply, inadequate infrastructure, and high 

staff turnover. In those countries with the worst health status, health systems are often too weak 

to deliver the volume and quality of services required to meet the MDGs (150). Countries with the 

mortality levels and cause of death profile that would most require the benefits of IMCI 

implementation, frequently lacked the basic health system infrastructure and support to deliver it 

(60). 

Going to scale with complex health interventions may lead to a reduction in quality. IMCI does 

provide a mechanism to effectively  deliver public health interventions, but our study and others 

show that it is challenging to maintain quality as IMCI is scaled up. Ideally, both quality and 

coverage should be at high levels, but in reality, trade-offs are often made that compromise the 

potential public health benefits. In countries where early successes were shown, governments 

committed to implementing IMCI throughout their countries in a short timeframe, and working 

under pressure meant shortcuts were taken with training, health system development, and 

supervision (86). The biggest obstacle to IMCI implementation was the cost and resources 

required for training in the expansion phase (151). After initial sharp increases in health worker 

training, the number of training courses being offered declined, making it difficult to achieve 

coverage of training, and supervision systems could not be sustained. In general, the pace of IMCI 

implementation was slower than anticipated, and the health systems and community components 

were frequently either weak or not implemented at all. As a result, many countries were not able 

to move to the levels of coverage required to impact on child survival (60), and expected 

improvements in health and nutritional status of the children were not achieved, even when many 

health workers had been trained (86). Ten years after implementation of IMCI, many African 

countries are still only implementing IMCI in less than 50% of districts (152). 

This highlights the difficult choice of whether to deliver a small number of critical interventions 

at high coverage, or to select an integrated approach like IMCI and deliver a broader range of 

effective interventions at one time. Vertical approaches use planning, staffing, management and 

funding systems that are separate from other services, whereas horizontal approaches work 

through existing health system structures. Combined delivery and integration of interventions can 

lead to greater efficiency and cost-effectiveness, with potential synergies of interventions in the 
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face of co-morbidity. IMCI emphasizes provision of a broader package of services that share a 

common delivery mechanism and/or target population. However, in fragile health settings, or 

countries with minimal infrastructure, there may be a place for programmes delivering a limited 

number of interventions (86). It is not clear whether achieving high coverage of a few selected 

interventions will be more efficient than reaching lower coverage with a broader range of 

interventions. Vertical programmes have been able to reach large numbers of children, even in 

settings where health systems were weak, and there may still be a place for this approach (89). 

Although IMCI is integrated at point of delivery, optimal implementation is achieved when there is 

actually a mixture of horizontal and vertical approaches, combining a horizontal approach at lower 

levels with a vertical approach at higher levels (86). 

IMCI has also suffered because of the inability to rapidly demonstrate impact, and maintain 

stakeholder and funder support. Funding agencies are increasingly requiring quantitative 

evaluations of public health programmes and their impact, to meet demands for accountability 

(91). Vertical programmes like Malaria, TB or EPI have been shown to be better funded and 

monitored than IMCI. To improve this situation, accessible evidence of the cost-effectiveness of 

IMCI programme implementation is required (149). 

 

6.4.1 Health systems support for IMCI implementation 

The model on which IMCI is based needs to be broadened to encompass different approaches 

for different health system settings. It is clear that a ‘one size fits all’ does not work and, although 

the IMCI model could be said to address issues of service delivery appropriately, IMCI planners did 

not sufficiently address other aspects of the health system like human resources issues, 

supervision and equitable coverage of interventions (60). For example, IMCI countries should have 

a range of training approaches to choose from, which can be tailored to the local situation, all 

supported by tools and clear guidelines for implementation, and most importantly, all evidence-

based. Staff turnover has been a serious impediment to sustained implementation of IMCI case 

management, and it was not possible to achieve sufficient coverage of IMCI trained workers in 

health facilities in many areas (60). However, it has been shown in a several studies that 

performance of a lower cadre of health worker is similar to, or better than, professional health 

workers (65, 67, 153). Serious considerations should be given to developing and evaluating 

different models of task shifting. 

There remains a major and unacceptable gap between the knowledge of diseases, and 

implementation of that knowledge in low- and middle-income countries. Health systems research 

accounts for a small proportion of global research funding, and there is still little research into how 
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to effectively translate knowledge into practise in low-income settings, and enhance the use of 

clinical guidelines like IMCI. A major research priority should be how to scale up such interventions 

effectively. Directed and innovative research is needed to analyse underlying causes of poor 

implementation, and understand the characteristics of the health systems environment that will 

sustain accessible and high quality care. We need to know the characteristics of delivery strategies 

that can achieve and maintain high delivery coverage of interventions, which health system 

strengthening strategies are effective, and what delivery strategies are most effective in health 

systems with different characteristics (89). From this information, evidence-based solutions can be 

developed, aimed towards achieving equitable access to interventions (154). 

6.5 Strengths and limitations of the SA HIV/IMCI Effectiveness Study 

6.5.1 Strengths 

The focus of the SA HIV/IMCI effectiveness study was to undertake a robust performance 

evaluation of IMCI to provide information that is relevant and useful to policy makers, with the 

aim of improving the effectiveness of IMCI. In summary, the study had the following particular 

strengths: 

 The study provides data to fill several gaps in IMCI research, including: description of the 

disease profile of children at PHC level in a high HIV prevalence area; effectiveness of the 

HIV component of IMCI; evaluation of IMCI case management training; and barriers to 

implementation of IMCI in the workplace, with particular focus on provision of HIV care by 

IMCI trained nurses. 

 The mixed methods approach allows the presentation of a more comprehensive picture of 

IMCI implementation, drawing on the advantages of both qualitative and quantitative data 

sources. 

 The study was conducted over a large area and was able to provide a true picture of IMCI 

effectiveness in routine practise. 

 All IMCI trained health workers seeing sick children in PHC clinics were included in the 

sampling frame for observations, and study participants were randomly selected in each 

province. 

 All IMCI experts were experienced IMCI facilitators and practitioners, and were able to 

provide a gold standard for health worker performance. 

 Most participating children had an HIV test to provide an accurate estimate of HIV 

prevalence among children attending primary level facilities. 
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 The study was conducted in partnership with important role players in IMCI 

implementation, both in the SA Department of Health and at WHO. We, therefore, had 

good access to these decision-makers when disseminating the findings and 

recommendations. 

 The large number of observations conducted for each health worker in our study was a 

major strength of the methodology. This was the largest number observations of sick child 

consultations undertaken at a single point in any IMCI evaluation. This meant that the 

health worker could be used as the unit of analysis, allowing detailed analysis of each health 

worker’s performance over the observation period, to develop a detailed, specific picture of 

gaps in IMCI implementation and to identify reasons for these gaps. Although the IMCI-MCE 

was a large study overall, at single sites and at particular time points the numbers of 

children observed was relatively small. In all IMCI-MCE sites, observations were conducted 

over a single day with the child as the unit of analysis, and the facility rather than the health 

worker was selected to participate. So, it was possible to determine the proportion of 

observed children who received particular assessments and interventions, but not to 

evaluate the performance of any individual health worker in undertaking particular IMCI 

activities (65-67, 71). 

 The large number of observations in our study also allowed the assessment of health 

workers’ performance in identifying severely ill children, whereas the IMCI-MCE used 

scenarios for this purpose. This study, therefore, demonstrated that the ability of health 

workers to identify signs of serious illness in practise was an important overall determinant 

of health worker performance.  

 All study participants were IMCI trained, and could reasonably be expected to complete the 

IMCI management process as set out in the guidelines. It was, therefore, appropriate to 

assess observed health workers against a set standard of performance in IMCI 

implementation, using adherence to the assessment and classification process as indicators 

of health worker performance.  

 No composite indicators were used. The analysis described the performance of each health 

worker in correctly assessing and classifying each main symptom, and undertaking key 

activities and interventions. Thus, gaps in health worker skills and performance were clearly 

shown, including which conditions were correctly assessed, and classified, and which 

components of IMCI were most frequently omitted or implemented incorrectly. The 

indicators of health worker performance in this study differed from those used in the IMCI-

MCE and in the standard WHO health facility survey. 
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 This study did not use a randomised design, as this was not feasible for an already 

established service delivery approach. However, the methods used conferred more external 

validity and provided information about the IMCI implementation in routine conditions. 

6.5.2 Measures taken to reduce bias 

A detailed, standard operating procedures (SOP) guided study staff on how to conduct the 

study, and a number of particular measures were put in place to minimise bias: 

 FGDs were conducted by an external researcher not involved in IMCI implementation or 

training.  

 FGD participants were told that all individual comments would be kept confidential. No 

managers or IMCI co-ordinators from the Department of Health were present during FGDs. 

 This study was conducted in partnership with the Department of Health to assess child 

health care in the two provinces, so all selected health workers participated in the 

observations; there were no refusals. 

 Observed health workers were not notified beforehand that they had been selected to 

participate or informed when the research team would visit. Instead, all PHC clinics were 

sent a general information letter to inform them that a study of child health care, rather 

than IMCI in particular, was being undertaken. This minimised the opportunity for observed 

health workers to prepare for the visits. 

 Observer bias was minimised by the long period of observation for each health worker, so 

that observed health workers became used to having observers present. 

 As far as possible, the study was arranged to avoid IMCI experts knowing the observed 

health workers or having been involved in their training or supervision. IMCI experts 

undertook data collection only in districts where they had not conducted training. If an IMCI 

expert did know the selected health worker, he/she would operate as the gold standard, 

and not as the observer. 

 Health workers operating as the gold standard, and reassessing children to determine the 

correct findings, were blinded to the findings of the health worker. 

 Data collection tools were designed to minimise interaction between the observer and the 

health worker during the consultation, to reduce observer bias and prevent the observed 

health workers ‘learning’ what was being assessed over the period of observation. 

 All feedback to health workers on their performance during the period of observation was 

given only after completion of all observations. 
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6.5.3 Limitations 

Some of the limitations to the study methodology were: 

• Provinces selected for participation in the study were chosen on the basis that they were at 

the forefront of IMCI implementation in South Africa. This may have led to selection bias. 

• FGDs with carers of children were held on the clinic premises, because this was most 

convenient for participants, but this may have led to some bias if carers felt that they should 

not criticise care they received at the clinic. 

• FGD participants were working in a single district (nurses) or were in the queue at the same 

clinic (child carers), so they may have known each other, making it difficult for them to reveal 

personal experiences around HIV during the discussion. 

• Participants for FGDs with IMCI trained health workers were purposively selected by district 

IMCI co-ordinators, on the basis that they would be able to contribute to a discussion about 

IMCI implementation. This may have undermined their willingness to criticise IMCI training if 

participants had the perception that feedback might be given to the district, or that researchers 

wanted to hear positive information about IMCI. 

• The absence of a control group means that we are unable to establish whether IMCI 

implementation leads to improved performance compared to routine care, but this was not the 

research question for this study. 

•   The presence of the observer may have influenced the practise of the health workers during 

the period of observation. 

• We did not assess the impact of IMCI implementation on child outcomes, including mortality. 

• IMCI experts were IMCI facilitators who had been involved in IMCI training and implementation 

in the same province where they were collecting data. They may have been reluctant to assess 

IMCI practitioners negatively, as they may have been invested in the success of the IMCI 

strategy. However, at the time the study was conducted, the IMCI experts were no longer 

directly involved in IMCI training or implementation. 

• To minimise interruptions during the consultation, and to prevent health workers ‘learning’ 

what was being assessed over the long period of observation, we did not assess health 

workers’ performance in identifying particular signs. Therefore, we cannot directly determine 

the performance of health workers in assessing these signs, although this can be inferred from 

the classifications made. 

• Language limitations in Limpopo (three different local languages: Sesotho, Venda and 

Setswana) meant that it was not always possible to avoid IMCI experts working in their own 

districts in this province, since observers had to speak the local language. This may have led to 

bias if IMCI experts observed consultations with health workers who were known to them.  
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• We were not able to obtain CD4 counts on all HIV infected children because of problems of loss 

to follow-up of children found to be HIV infected by HIV-PCR. 

• We did not have the statistical power to determine whether there were relationships between 

the performance of health workers and the number of supervision visits or the time since IMCI 

training. This was not a primary outcome of the study. 
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Chapter 7: Conclusions and 
recommendations 

7.1 Conclusions 

 

In conclusion, the HIV/IMCI Effectiveness study has shown that the IMCI training approach and 

case management guidelines could be an effective mechanism to deliver HIV services to children. 

However, poor adoption and implementation severely limits IMCI effectiveness in routine practise. 

In order to strengthen IMCI implementation, it is necessary to develop and test interventions to 

improve and maintain health worker performance. 

 

The study raises a number of important questions around IMCI case management training and 

implementation. 

Is IMCI training alone adequate to produce trained IMCI practitioners who will implement 

IMCI comprehensively? I believe this question is clearly answered by this study, and others 

referenced in this discussion. IMCI training alone will not provide the solution to achieving 

universal coverage of child survival interventions. 

It is not reasonable to expect that an 11-day training course will produce all the knowledge, 

skills and motivation for a health worker to implement IMCI comprehensively in the workplace and 

to continue to do so, without support, far into the future. No matter how comprehensive and well 

conducted the training! The architects of IMCI did not expect that it would - case management 

training was intended to be part of a broader strategy for child survival. Lessons have been learnt 

from the experiences and research related to IMCI implementation, and now is the time to act on 

these lessons. 

The question for health planners, policy makers and decision makers involved in IMCI is, 

therefore: how truly committed are Governments and Departments of Health to providing good 

quality child health care and reducing child mortality? If providing a single training course, using 

IMCI or any other approach, is all that Departments of Health are prepared to do, it will not be 

possible to achieve the goal of providing the high quality, integrated, comprehensive child health 

care required to achieve MDG4. If, on the other hand, the survival of our children is a real priority 
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for health planners and budget managers, then IMCI provides a very firm base to build on, and to 

provide the comprehensive range of interventions required. 

How many available resources are Governments and Departments of Health prepared to 

invest to achieve this? Addressing the issues raised by this study and others, requires a strong 

commitment to invest resources in IMCI. Resources are required to change the behaviour of 

existing IMCI practitioners, make IMCI ‘the norm’ in all clinics, ensure competency of practitioners, 

and develop strong systems for clinical supervision for maintaining and updating health worker 

skills. Innovative solutions are required to strengthen IMCI case management training and 

supervision going forward, and it is necessary to evaluate these solutions. It is not acceptable that 

funding for IMCI is being reduced year-on-year. All those who have been involved in IMCI 

implementation, and believe that IMCI has gone a long way towards providing a solution for 

improving child survival, need to advocate for an IMCI revival before 2015 is upon us. 

 Last, we need to remember that IMCI is a three-pronged approach and, although high quality 

case management is critically important, health systems strengthening and community 

empowerment, are inextricably linked to it, and are required for the overall success of the IMCI 

strategy. 
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7.2 Recommendations 

A broad range of recommendations have been identified throughout this discussion. These are 

summarised here. 

7.2.1 Strengthening IMCI implementation  

7.2.1.1 IMCI management  

Advocacy is needed to increase resources allocation to IMCI, and to revitalise IMCI as a key 

priority for Departments of Health in South Africa and elsewhere. Advocacy for IMCI at district 

level should encourage decision-makers in IMCI districts (visiting doctors, district paediatric 

specialists for example), to provide consistent messages in support of IMCI.  

 

There should be a clear national strategy for strengthening IMCI, in South Africa and other IMCI 

countries, to address these research findings, and improve overall coverage and quality of IMCI 

implementation. There is a need to institutionalise IMCI at national, provincial and district levels 

with adequate planning and budgeting, and to co-ordinate the three components of IMCI to 

capitalise on the synergies between these components.  

 

IMCI functions best when combining horizontal approach for implementation at primary health 

care level, with a vertical management approach at district and national levels. Dedicated national 

and provincial IMCI focus people should be appointed to co-ordinate and oversee planning and 

implementation, and to provide momentum to the process of scaling-up IMCI. 

 
Managers at clinic and sub-district level need to provide leadership in the change process, and 

provide the right climate for enhancing performance of health workers. Change requires careful 

planning and good leadership. A training course for managers at grass-roots level to support IMCI 

could be developed and evaluated. 

7.2.1.2 IMCI implementation 

Strategies need to be developed to encourage comprehensive implementation. This should include 

a workable approach to on-going clinical supervision for IMCI practitioners with support and 

feedback on performance. This would assist in maintaining IMCI skills over time. Innovative ways 

to improve adherence to IMCI guidelines can be developed and tested. One example is eIMCI, 

where a PDA (palm-top computer or personal digital assistant) is used to prompt health workers to 

implement IMCI guidelines.  
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Supervision strategies should be complemented with mechanisms to ensure competency of IMCI 

practitioners. These could include regular assessments of clinical skills, IMCI accreditation and 

strategies for reinforcing implementation. Examples include audit and feedback on performance 

(similar to follow-up after training), quality improvement, and use of accreditation. 

 

Regular IMCI updates at district or sub-district level could provide peer support and 

encouragement for IMCI practitioners, as well as assist in maintaining IMCI skills over time. This 

would be particularly important for the HIV component, as guidelines for HIV management are 

complex and change frequently. 

 

A system of accreditation of the clinic, a ‘Certificate of IMCI Excellence’, could be used as an 

additional incentive to improve practises. There should be a defined set of evaluation criteria, and 

the accreditation process could be conducted by an outside body, at defined intervals, for re- 

accreditation. 

 

Consistency of prescribing practise is vital. Inconsistent prescribing practises are undermining 

IMCI implementation at clinics. There are clear guidelines about recommended treatments 

according to IMCI, and these should be provided to non-IMCI trained health workers who see sick 

children to ensure that they are adhered to. Where possible, treatments not recommended by 

IMCI, like cough syrups, should not be available at PHC clinics. 

 

With regard to transferring of new IMCI skills into the workplace, attention should be paid to 

encouraging the change in practise that is required after IMCI training. For example, an ‘IMCI 

internship’ could be introduced, where newly trained IMCI health workers are mentored in the 

workplace, and assisted in implementing their new skills. 

 

Models of task shifting should be developed for different settings, either by shifting case 

management in its entirety to a lower cadre of health worker, or by shifting certain tasks to 

auxiliary health workers working in partnership with the professional health worker. These models 

should be evaluated.  

 

Shortage of staff is a real problem in PHC clinics. Dedicated IMCI trained health workers, who see 

all sick children, could be used to ensure that all children receive the care recommended by IMCI. 
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7.2.1.3 More research is needed to...  

Generate knowledge about the complex determinants of health worker performance, and to 

evaluate ways to change health worker behaviour, improve performance, and ‘normalise’ IMCI 

into routine and everyday clinic work. 

 

With regard to long consultation times, further research could determine how the time during 

the consultation is spent and evaluate innovative methods of providing information/ services to 

mothers that could cut down consultation time. 

 

All approaches to improving and maintaining health workers skills should be adequately field 

tested and evaluated, including their cost-effectiveness, to define the measures, or combinations 

of measures, that could most effectively maintain health workers skills and improve coverage of 

child survival interventions. 

 

7.2.2 IMCI Training  

Dedicated budget lines should be allocated for IMCI training, so that this is on-going, and 

does not get side-lined by other priority programmes. 

 

Training for IMCI needs to be reviewed and more innovative methods of training should be 

developed and evaluated. For example, distance learning approaches could be used to cover the 

theoretical components, whereas residential training should focus more on clinical practise. 

Computer based learning is being developed, and this should be strengthened and evaluated. 

 

Outcomes for different durations of training need to be evaluated in those countries where the 

IMCI training has been shortened. 

 

A refresher course for IMCI practitioners returning to the management of sick children at PHC 

level, after a period of working in another clinical area, could assist with updating practitioners.  

 

7.2.2.1 More research is needed... 

to evaluate the different training approaches being developed. Different training approaches 

should be co-ordinated at WHO level, rather than on an ad hoc basis from country to country. All 

training methods and content should be evaluated, and outcomes should be compared to 
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determine the best training method for a given situation. In this way, countries would have 

multiple training resources to call on, which can be adapted to the local situation. 

 

 

7.2.3 Health systems strengthening  

Capacity in health systems research is required in countries. Both technical expertise and 

expertise in working with policy makers to develop relevant research agendas is required. 

7.2.3.1 More research is needed… 

To demonstrate the cost-effectiveness of the IMCI strategy, thereby increasing the attractiveness 

to funders of supporting IMCI implementation. 

 

To assist in scaling up and sustaining interventions. The distinction between effective interventions 

and delivery strategies is essential and the knowledge base for designing, implementing and 

sustaining effective service delivery needs to be strengthened.  

There is a need for assessments and comparisons of different delivery systems for public health 

interventions.  
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Appendix 2 

 
 

Focus Group Discussion Guide 
    IMCI trained health workers 
 

 Please tell me about your experiences of IMCI case management training? 

 The IMCI training course includes training on identifying and managing children with HIV. 

How did you experience this part of the training? 

 How well prepared do you feel to identify and manage children with suspected HIV? 

 What experiences have you had using the guidelines for identifying children with HIV 

infection? 

 What, if anything, could be changed in the IMCI training that would help you identify and 

care for children with HIV? 

 How do you feel when you have to tell a mother that her child needs an HIV test? 

 Please tell me about experiences that you have had when you follow up children with HIV 

infection. 

 How do you feel about implementing follow-up for PMTCT and asking mothers about their 

HIV status? 

 What things do you think have helped you to implement the HIV components of IMCI? 

 What things have made it difficult for you to implement the HIV component of IMCI? 
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Appendix 3 

 
 
 

Focus Group Discussion Guide 
Carers of children under 5 years 

 

 Please tell me about your experiences bringing your child to this clinic 

 Nurses in this clinic who care for sick children follow a guideline called IMCI; this may have 

led to some changes in the care of sick children in this clinic. What do you know about 

IMCI? 

 What things do you think are good about the way that sick children are looked after in this 

clinic? 

 What things do you think could be better about the way sick children are looked after at 

the clinic? 

 How would you feel if the nurse asked you about your HIV status when you bring your 

child to the clinic? 

 What have been your experiences of nurses asking about your HIV status when they see 

your child in this clinic?  

 How do you feel about nurses at the clinic routinely checking sick children for signs of HIV 

infection? 

 What experiences have you had with nurses talking about HIV or checking your child for 

HIV when you come to the clinic because the child is sick? 

 How do you feel about nurses at the clinic sending children for HIV testing if there are 

signs of HIV infection found during the examination of the child? 

 What are your feelings about children with HIV infection coming to the clinic regularly for 

follow-up care? 
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Appendix 4 
 

 

 

An Evaluation of the South African HIV Adaptations to the Integrated 

Management of Childhood Illness. Ref E214/05 
 

 

Dr Christiane Horwood 

Centre for Rural Health  

University of KwaZulu-Natal 

 

 

Consent for health care providers participating in focus group discussions 
 

Part 1- Information Sheet 

 

Introduction 

The Integrated Management of Childhood Illness (IMCI) case management training was 

introduced in South Africa in 1997 with the support of WHO and UNICEF. Since then, IMCI has 

been implemented throughout the country, and thousands of health care providers have been 

trained. Newly adapted IMCI guidelines and training materials were introduced in 2002. The 

guidelines were adapted to take account of changes in management of children at clinics in South 

Africa and the lessons learnt so far from IMCI implementation. This is a research study 

commissioned by the Department of Health (DoH) and the World Health Organisation (WHO) to 

find out about implementation of the IMCI guidelines at clinics in South Africa. 

 

Purpose of the research 

The DoH has requested that we assess the implementation of the new IMCI guidelines. One of 

the ways of doing this is to talk to IMCI trained health care workers and find out how they 

experienced the IMCI training and how they are implementing the IMCI case management 

guidelines.  

 

What will happen in the focus group discussion? 

You have been selected to take part in a discussion about IMCI training and implementation 

because we feel that your experience with IMCI can help us to understand how IMCI is being 

implemented and why. You will be in a group of other IMCI trained health workers from around 

this district and you will be asked about your experiences in attending IMCI training and in 

implementing the IMCI approach after you completed your training. We will ask you about  things 
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that have been difficult about implementing IMCI and why this was. You will also be asked 

whether anything was helpful to you in implementing IMCI. In this way, we hope to identify factors 

that are barriers to IMCI implementation in clinics and what could be done to improve this. We 

hope that this information can help us to improve IMCI training and implementation, and that this 

will lead to improvements in care for children at clinics. There will be a number of similar 

discussions held in Limpopo and in KZN, in order to get as many views as possible. 

 

The discussion will be conducted by specially employed researchers from the University of 

KZN, and there will be no one attending from DoH management. The discussion will be audio-

recorded and information will be transcribed afterwards. No one will be identified by name on the 

tape and this information is confidential and will be kept by the researchers. Tapes will be stored at 

the university by the researchers until publication of the research results, and no-one except the 

researchers will have access to the tapes. The tapes will be destroyed after two years. It is possible 

that you will share private information during the discussion. We will ask you and the other people 

in the group not to repeat what was said in the group, but you should know that we cannot stop 

members of the group from sharing things which should be kept confidential. A report will be 

written for the DoH about the outcome of the discussions, this report will cover all the discussions 

on this topic held in the two provinces and will not identify which group or individual made any 

particular statement. No names of any participants will appear on the report. When the report is 

completed, you will receive feedback about the findings and a copy of the report. 

 

We, therefore, request your consent to participate in a focus group discussion. This discussion 

will take about 45 minutes and you will be released from work in order to attend. You will be 

expected to come to the venue using your own transport and you will be given some money (R50) 

to compensate for this, as well as refreshments at the end of the discussion. There will be no 

payment for participating in the discussion. This research study will take place over the next six 

months, but you are asked to participate only for the discussion today. You will not be asked to 

participate further in the future. 

 

Right to refuse or withdraw 

We would be grateful for you assisting by participating in this research but if you do not want 

to participate, you are free to refuse or withdraw at any time and this will not affect your job in any 

way.  
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If you have any comments or complaints about this research please contact either: 

Dr Christiane Horwood, who is in charge of the project 

Phone: 031 260 1569 

Or  

Professor A Dhai or Ms C Borreson 

Research Ethics Committee, Nelson R Mandela School of Medicine, University of Kwazulu-

Natal  

Phone: 031 260 4495 
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An Evaluation of the South African HIV Adaptations to the Integrated Management 

of Childhood Illness. Ref: E214/05 

 

Part 2: Certificate of consent 
I have been invited to participate in research about implementation of IMCI. I understand that I 

will participate in a discussion with other IMCI trained health workers. I am aware that there will be 

no benefit to me personally and I will be paid only for my travel expenses. I have been given the 

name and address of a researcher who I can contact. 

 

I have read the above information and had the opportunity to ask questions about it. Any 

questions that I asked have been answered to my satisfaction. I consent voluntarily to participate in 

this study and understand that I have the right to withdraw from the discussion at any time without 

affecting my job in any way  

 

Print name: ___________________ 

 

Signed: ___________________ 

 

Date: ____________________  

 

I have accurately read or witnessed the accurate reading of the consent form to the potential 

participant, and the individual has had the opportunity to ask questions. I confirm that the individual 

has given consent freely. 

 

Print name of researcher: _____________________ 

 

Signature of researcher: _____________________ 

 

Date: _____________________ 
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Appendix 5 
 

 

An Evaluation of the South African HIV Adaptations to the Integrated 

Management of Childhood Illness. Ref E214/05 

 
Dr Christiane Horwood 

Centre for Rural Health  

University of KwaZulu-Natal 

 

Consent for carers of children under 5 years participating in focus group 

discussions 
 

Part 1- Information Sheet 
 

Introduction 

The Integrated Management of Childhood Illness (IMCI) is a way of caring for sick children 

coming to clinics, and was started in South Africa in 1997. IMCI is being practised at many clinics, 

including this one. Health workers are trained to use particular steps when looking after sick 

children and providing treatment. The purpose of using IMCI is to improve the care given to all sick 

children. This is a research study commissioned by the Department of Health (DoH) and the World 

Health Organisation (WHO) to find out about implementation of the IMCI guidelines at clinics in 

South Africa. 

 

 

Purpose of the research 

The Department of Health (DoH) has requested that we do research to see how well IMCI is 

being practised in clinics. One of the ways of doing this is to talk to mothers who bring their 

children to clinics where IMCI is being practised and ask them how they feel about the care that 

they and their children receive from the health care workers who look after children.  

 

What will happen during the focus group discussion? 

We are asking you to participate in a discussion about the care you have received when you 

have come to this clinic with your child. If you agree you will be in a group of other people who 

brought a child to the clinic today and you will be asked about your experiences at the clinic. You 

will be asked about things that are good about the care that you have received and why you think 

they are good. You will also be asked about any things that have happened when you come to the 

clinic that you think could be better and why. There will be a number of similar discussions held in 

Limpopo and in KZN provinces so we can get as many views from mothers as possible. We hope 
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that the information that we hear from you and the other people taking part in these discussions will 

help us to find out about problems in caring for children at clinics, so that we can improve care at 

this clinic and at other clinics in the area. 

 

The discussion will be conducted by specially employed researchers from the University of 

KZN, and there will be no one attending who works at any clinic in this area. The discussion will be 

audio-recorded so that researchers can remember everything that was said, but no-one will be 

identified by name on the tape. Tapes will be stored at the university by the researchers until 

publication of the research results. The information on the tape is confidential and no one except the 

researchers will have access to the tapes. The tapes will be destroyed after two years. Whatever you 

say during the discussion is private and will not be repeated to anyone working at this clinic and 

your name will not be recorded. A report will be written for the Department of Health about the 

outcome of the discussions. This report will be about all the discussions on this topic held in the two 

provinces and not just in this clinic. The report will not mention which person or group made any 

particular statement. No names of anyone taking part will appear on the report. When the report is 

completed, feedback will be given at this clinic. There will be a notice about when this feedback is 

to be given and you will be invited to attend. This research study will take place over the next six 

months but you are asked only to participate for the discussion today, you will not be asked to 

participate further after today. 

 

Risks 

We, therefore, request your consent to participate in a discussion with other mothers attending 

the clinic today. This discussion will take about 45 minutes, so it may cause you some delay in 

leaving the clinic. You will not be paid anything for taking part, but you will get refreshments at the 

end. We will make sure that, after the discussion is finished, your child is seen straight away so that 

the delay is as short as possible. It is possible that you will share private information during the 

discussion. We will ask that you and the other people in the group not repeat what was said in the 

group, but you should know that we cannot stop members of the group from sharing things which 

should be kept private. 

 

Right to Refuse or Withdraw 

We would be grateful for your assistance in participating in this research, but you can refuse 

now or at any time during the discussion, and this will not affect the care that your child receives in 

any way. 
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If you have any comments or complaints about this research please contact either: 

Dr Christiane Horwood, who is in charge of the project 

Phone: 031 260 1569 

Or  

Professor A Dhai or Ms C Borreson 

Research Ethics Committee, Nelson R Mandela School of Medicine, University of Kwazulu-

Natal 

Phone 031 260 4495 
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An Evaluation of the South African HIV Adaptations to the Integrated 

Management of Childhood Illness. Ref: E214/05 

 

Part 2: Certificate of consent 

I have been invited to participate in research about implementation of IMCI. I understand that I 

will participate in a discussion with other carers bringing their children to the clinic today. I have 

been informed that there are minimal risks, but there may be some delay in my leaving the clinic. I 

am aware that there will be no benefit to me personally and I will be given refreshments, but will 

receive no payment. I have been given the name and address of a researcher who I can contact.  

I have read the above information and have had the opportunity to ask questions about it. Any 

questions that I asked have been answered to my satisfaction. I consent voluntarily to participate in 

this study and understand that I have the right to withdraw from the discussion at any time without 

in any way affecting my medical care 

 

Print name: ___________________ 

 

Signed: ___________________ 

 

Date: ____________________  

 

If illiterate: 

I have witnessed the accurate reading of the consent form to the potential participant, and the 

individual has had the opportunity to ask questions. I confirm that the individual has given consent 

freely. 

Print name of Witness  ______________________   

Signed                            ______________________ AND  

Date    ______________________  

                                                                                                                      Thumbprint of participant 

I have accurately read or witnessed the accurate reading of the consent form to the potential 

participant, and the individual has had the opportunity to ask questions. I confirm that the individual 

has given consent freely. 

Print name of researcher _____________________ 

 

Signature of researcher _____________________ Date: _____________________ 
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Appendix 6 

 

An Evaluation of the South African HIV Adaptations to the Integrated 

Management of Childhood Illness. Ref: E214/05 
 

Dr Christiane Horwood 

Centre for Rural Health  

University of KwaZulu-Natal 

 

Consent for carers of children under 5 years to observation and HIV Testing 

 
Part 1- Information Sheet 

 
We are a team from the University of KwaZulu-Natal and we are doing a survey on all 

the children who come to the clinic. This form explains the survey so that you can decide if 

you are willing for your child to take part. The counsellor will explain all the information to 

you. If you are not sure about anything, please ask any questions that you have before you 

decide whether you want your child to take part. This is a research study commissioned by 

the Department of Health (DoH) and the World Health Organisation (WHO) to find out 

about implementation of the IMCI guidelines at clinics in South Africa. 

 

What is the survey about? 

Many children in KwaZulu-Natal are ill because of HIV and AIDS. We want to know 

how many children coming to clinics are infected with HIV, and whether the nurses seeing 

children at clinics are able to recognise HIV infected children and give them the correct 

treatments. We will be observing over one thousand children coming to clinics all around 

Kwazulu-Natal and Limpopo. This will help us to plan services and improve treatment for 

children with HIV/AIDS in the future. 
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What will happen during the survey? 

In order to find out this information, we are asking all mothers or carers bringing 

children to the clinic today for permission to observe the consultation with the nurse. There 

will be an observer present who will watch what happens when the nurse is seeing your 

child. The observer will write down what the nurse does, but will not be part of the 

consultation. When the nurse is finished, you will be asked to go into another room where a 

second observer will ask you some questions and check your child again.  

We would then like to test your child for HIV infection. We are asking all parents 

bringing a child to the clinic today for permission to do an HIV test on their child, so it 

does not mean that we think your child has HIV. You will receive counselling before this 

test is done to be sure that you understand about HIV testing and what the results will 

mean. If you agree for your child to be tested after you have heard all the information, the 

blood will be taken using a drop of blood obtained from a finger prick. This may hurt for a 

few seconds but is not very painful for the child.  

The counsellor will tell you that you are free to refuse to take part in the survey at any 

time and this will not affect the care that your child will receive at the clinic in any way. If 

you decide you do not want your child to have an HIV test, you can refuse to have the 

sample taken at any time and this will not affect the care your child will receive.  

This research study will take place over the next six months, but you are asked to agree 

to being observed today. You will not be asked to participate in any way in the future.  

 

Why should I have my child tested? 

If your child is infected, then treatment is now available for children with HIV. 

Children with HIV come to the clinic with the same illnesses as other children or they may 

have no symptoms at all. If your child is infected, your child will become sick in the future 

and sometimes these children die very quickly before they can get treatment. If you give 

permission for your child to have the HIV test today, and you do find out that he/she is 

infected, there are treatments that can be started immediately which will help to prevent 

your child from getting sick in the future. We will also arrange that your child is checked 

by a doctor who can decide whether your child needs any other treatment, like treatment 

with antiretroviral drugs. If they get the right treatment, children with HIV can live long 

and healthy lives. Many children are not HIV infected; so if you have ever worried about 

your child having HIV you may be very glad to know for sure that he/she is not infected.  
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What about the results of the test? 

When the test has been done you will see the counsellor again. She will tell you the 

results of the test, explain to you what they mean, and answer any questions that you may 

have. You will have as much time as you like with the counsellor so that all your questions 

can be answered. Before you leave the clinic, you will be given any treatment that you need 

for your child and another appointment if this is necessary.  

Sometimes it is not possible to get final results on the same day and, in this situation, 

the counsellor will make a plan for you to come on another day to get the results.  

 

What are the risks of participating? 

If you find out that your child is HIV positive this may have some negative 

consequences. The counsellor will discuss these with you in detail before you decide 

whether to have your child tested. Of course, it is very distressing for you and for your 

family if you find out that your child has a serious illness, and the counsellor will discuss 

with you how you may deal with this if your child does test HIV positive. 

 

What happens to the information collected in the survey? 

If your child takes part in the study, he/she will be given a number and the information 

about your child’s illness and your child’s HIV test will be recorded by the researchers 

using only this number to identify your child. Your child’s name will not be recorded 

anywhere and no information will be recorded about your child that could be used to 

identify him/her. 

The result of your child’s HIV test will be given to you by the counsellor. If the test is 

positive we would recommend that we start your child on treatment straight away, and 

arrange an appointment for your child to see a doctor where more tests can be done to 

decide if your child needs more treatment. This means that other health workers will need 

to know that your child is HIV positive so that he/she can get treatment and follow-up 

appointments. The counsellor will discuss this with you further. 

The information about all the children that we observe in the survey will be summarised 

and a report will be published in a medical journal, but there will no way to identify an 

individual child. The information will help nurses and doctors who look after sick children 

in South Africa to develop guidelines and to plan services for children infected with HIV. 

The information will also be used in other parts of Africa. The knowledge that we get from 
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this study will be shared with you before it is published. No confidential information will 

be shared at any time, but a summary of the results will be posted in all clinics where 

observations were done. The nursing staff will also receive feedback about the results, so if 

you want to know any more about the results please ask one of the nurses at the clinic. 

 

Right to Refuse or Withdraw 

It is important that you know that you have the right to refuse to participate in the 

survey, and your child will receive all the usual treatments from the clinic without any 

difference in the care that you will receive. You can decide to withdraw from the survey at 

any time during the observations or examination and your child’s treatment will not be 

affected. 

 

If you have any comments or complaints about this research please contact either: 

Dr Christiane Horwood, who is in charge of the project 

Phone: 031 260 1569 

Or  

Professor A Dhai or Ms C Borreson 

Research Ethics Committee, Nelson R Mandela School of Medicine, University of 

Kwazulu-Natal 

Phone 031 260 4495 
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An Evaluation of the South African HIV Adaptations to the Integrated 

Management of Childhood Illness. Ref: E214/05 
 

Part 2 Certificate of consent 

I have been invited to have my child take part in a survey at the clinic today. This will 

mean that an observer will be present when my child sees the nurse and, after seeing the 

nurse, we will be seen by a second observer who will ask some questions and examine my 

child again. If I agree, a sample of blood will be taken using a finger prick and this will be 

tested for HIV. I am aware that if my child is found to be HIV infected this may allow 

him/her to receive beneficial treatments, but may also have some adverse consequences. I 

understand that I will receive no payment for participating in the study.  

I have read the foregoing information or it has been read to me. I have had the 

opportunity to ask questions about it and any questions that I have asked have been 

answered to my satisfaction. I consent voluntarily for my child to participate in the study 

and understand that I have the right to withdraw my child from the study at any time 

without in any way affecting either my child’s or my own medical care. 

 

*I consent to being observed during the consultation with the nurse   

*I consent to having counselling so that my child is tested for HIV and I will receive the 

result of the test 

*Delete as applicable 

Print name of participant:  _____________________ 

Signed:     _____________________ 

Date:     _____________________ 

 

If illiterate: 

I have witnessed the accurate reading of the consent form to the potential participant, 

and the individual has had the opportunity to ask questions. I confirm that the individual 

has given consent freely. 

Print name of Witness ______________________ 

Signed         ______________________ OR  

Date   ______________________ 

             Participant Thumbprint 
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I have witnessed the accurate reading of the consent form to the parent or guardian of 

the potential participant, and the individual has had the opportunity to ask questions. I 

confirm that the individual has given consent freely 

 

Print name of Counsellor  ______________________ 

Signed    ______________________ 

Date     ______________________ 
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Appendix 7 
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