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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 IMCl 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 IMClI 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 IMCl 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:

o 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 montbhs, 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 iliness 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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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 EPl 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 (IMCl) 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 IMCl 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 IMCl 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 IMCl implementation and, therefore, contributes to improving
supervision, drug supply management and health information systems (41).

The third component of IMCl 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 IMCl 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 IMCl 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 IMClI 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 IMCl 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 IMCl 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

13 | HORWOOD CM



correctly, and there was a strong and consistent association between IMCl 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 IMCl 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 IMCl 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 IMCl 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 IMCl 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 (VHWSs) were recruited in
intervention areas as a response to the observation that, even after introduction of IMClI,
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, IMCl 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 IMCIl 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-IMClI setting. Similarly, it is unlikely that a non-IMCl 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-IMClI 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 IMCl 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 IMClI 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 IMCl 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 IMCl 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 IMCl implementation, a technical task team was set up in the province of KwaZulu-Natal
(KZN), South Africa, to make adaptations to the IMClI 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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THEN CONSIDER SYMPTOMATIC HIV INFECTION

CONSIDER SYMPTOMATIC HIV INFECTION IN EVERY CHILD ¥
'IF THE ANSWER WAS "YES” TO ANY OF THE HIV RELATED QUESTIONS OR
 IF THE CHILD HAS A HISTORY OF HERPES ZOSTER OR TUBERCULOSIS OR

Has the child had more than one severe chest infection in
the past 3 months? (p. 2)

Has the child had frequent bouts of or persistent diarrhoea in
the past 3 months? (p. 3)

Has the child had fever for more than one month? (p.4) Classify as:

Does the child have a poor appetite? Suspected Symptomatic HIV infection

» 5 ; : if:
Does the child h h fi ?(p.5
© e => the answer is ‘yes' to any three of

Has the child lost weight according to history or the RTHC? these questions.

Does the child have evidence of past or present herpes
zoster*?

Does the child have evidence of past or present TB?
Is a parent or sibling known to have TB or HIV infection?

Is there past or present evidence of severe seborrhoeic der-
matitis?

: THEN LOOK AND FEEL:

} Is the child’s weight below the 3rd centile?
Any enlarged lymph glands in more than one of the follow-
ing sites: neck, axillae groins? s
Is there oral thrush which extends to the back of the
mouth or throat?

* Herpes zoster isa rash con-

sisting of small and very painful

blisters, which usually occur on
1 one side of the face or trunk .

SYMPTOMATIC
HIV INFECTION

MALNUTRITION, ANAEMIA 7
IMMUNIZATION

Figure 3: KZN HIV algorithm (1998)

SUSPECTED SYMPTOMATIC HIV
INFECTION

Refer the mother and child to hospital

or

Counsel the mother and refer for HIV test-
ing or

Counsel the mother and take blood for HIV [Ei

testing at the clinic.

Arrange for follow up visit for post-test coun-
selling

Initiate treatment according to the classifica-
tion (p 10)

Counsel the mother on the mangement of
the child (p. 18)

22

| HORWOOD CM



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 *:

positive findings

SYMPTOMATIC

. . e three or more > Discuss reasons for classfication with mother and advise
NOTE (as above). LOOK AND FEEL FOR: positive findings SUSPECTED her to take the child for HIV testing
Does the child have SYMPTOMATIC > Arrange pre-test counselling and HIV testing
) HIV » Assess feeding and counsel (p.21)
. any PNEUMONIA now? - enlarged lymph glands in > Counsel mother about her own health
. ear discharge now OR in the two or more of the following > Follow-up in 14 days as follows: .
past? sites: CLASSIFY - if m<7tthe:j agrees to haxlle tfhzﬁ child t(iefsted_,t_dsc(usz(;[)he
co i in? ; result and arrange regular follow u ositive (p.
- low weightfor age? . greatzllihzilﬁlrior gromn= by counting - if mother refusgs tegting, review r:hepchild andpfor
- poor weight gain or weight tid oland ent . the number further discussion. Offer treatment to the child
loss? * parotid giand eniargement?  of positive including regular follow-up and co-trimoxazole
« Anyepisode of persistent diar- findings prophylaxis i HIV testing is refused (p.20).
rhoea in the past three months?
’7 e less than three > If the mother is known HIV positive:

- give appropriate feeding advice (p. 23)

HIV -
UNLIKELY

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 thechild 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

*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)

Symptomatic HV

Assess and classify
KZN IMCI guideline September 2002

Figure 4: KZN HIV algorithm (2002 version)
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» Then check for HIV infection*
« Hasthe mother or child had an HIV test?

OR
% Does the child have one or more of the following
conditions?:
e Pneumonia **
e Persistent diarrhoea **
e Ear discharge (acute or chronic)
o Very low weight for age**

If yes to one of the two questions above, enter the box below
and look for the following conditions suggesting HIV infection:

NOTE OR ASK: LOOK and FEEL:
+» PNEUMONIA ? +¢ Oral thrush
< <> i | nt
PERSISTENT DIARRHOEA? Parotid f:n argem'e CLASSIFY
+» EAR DISCHARGE? +» Generalized persistent
% VERY LOW WEIGHT? lymphadenopathy
HIV test result available for mother/child?

* A child who has already been put on ART does not need to be assessed with this HIV box.

HIV status of
mother and
child unknown

HIV status of
mother and/or
child known

** Includes severe forms such as severe pneumonia. In the case of severe forms, complete assessment quickly

and refer child URGENTLY.

20

SIGNS CLASSIFY IDENTIFY TREATMENTS
* 2 ormore conditions SUSPECTED |* Treat, counsel and follow-up existing
AND SYMPTOMATIC infection
HIV INFECTION |* Give co-trimoxazole prophylaxis
® No test results for child * Give Vitamin A supplements from 6 months
or mother of age every 6 months
* Assess the child’s feeding and provide
appropriate counselling to the mother
* Test to confirm HIV infection
¢ Refer for further assessment including HIV
care/ART
* Follow-up in 14 days, then monthly for 3
months and then every 3 months or as per
immunization schedule
® Less than 2 conditions SYMPTOMATIC |* Treat, counsel and follow-up existing
AND HIV INFECTION infections
UNLIKELY * Advise the mother about feeding and about
® No test result for child or her own health
mother * Encourage HIV testing
® Positive HIV antibody CONFIRMED |* Treat, counsel and follow-up existing
test for child 18 months | HIV INFECTION infections
and above * Give co-trimoxazole prophylaxis
OR * Give Vitamin A supplement from 6 months of
age every 6 months
* Positive HIV virological * Assess the child’s feeding and provide
test appropriate counselling to the mother
* Refer for further assessment including HIV
care/ART
* Follow-up in 14 days, then monthly for 3
months and then every 3 months or as per
immunization schedule
One or both of the following:| HIV EXPOSED/ |* Treat, counsel and follow-up existing
 Mother HIV positive and POSSIBLE HIV infections
no test result for child * Give co-trimoxazole prophylaxis
* Give Vitamin A supplements from 6 months
OR of age every 6 months
e Child less than 18 * Assess the child’s feeding and provide
months with positive appropriate Founselllng to the m?ther
antibody test * Confirm HIV infection status of child as soon
as possible with best available test
* Follow-up in 14 days, then monthly for 3
months and then every 3 months or as per
immunization schedule**
* Negative HIV test in HIVINFECTION |* Treat, counsel and follow-up existing
mother or child AND not UNLIKELY infections
enough signs to classify as * Advise the mother about feeding and about
suspected symptomatic her own health
HIV infection

21

\Figure 5: WHO generic HIV algorithm for high HIV prevalence countries (current version 2008) [84]
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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 IMCl 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 IMCl 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 IMCl 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 IMCl 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 IMCl 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 IMCl 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 IMCl 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 IMCl 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 IMCl 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 IMCl 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 IMCl 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:

e Child carers must bring sick children to the clinic appropriately

e IMCI algorithms must address the majority of presenting complaints of children at primary

health care clinics

e IMCI trained health workers must receive adequate training on all components of IMCI,

including the HIV component

e |IMCI trained health workers must acquire the skills required for IMCI implementation

¢ |IMClI trained health workers must be able to transfer effectively the new skills, developed

during training, to the workplace

e Allresources required for IMCl 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.
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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)
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3.4 Research questions

This research study sought to address the following research questions.

Paperl - Presenting complaints of children under five years attending PHC clinics in South

Africa:

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?

What is the burden of disease among children under five-years attending PHC clinics?
What proportion of these children require urgent referral and why?

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?
What are the barriers to and enabling factors for implementation of IMCl 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:

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?

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

10.

workers in South Africa:

What proportion of children attending PHC facilities are correctly assessed, classified and
managed by IMCI trained health workers in routine practise?

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?
What proportions of children with each main symptom are correctly classified by IMCI

trained health workers?
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11.

12.

Where are the gaps in IMCl implementation (which components of IMCI are most
frequently omitted)?
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.

14.

15.

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?

How effective is the HIV algorithm in identifying symptomatic HIV when used by an expert
IMCI practitioner as compared to an HIV test?

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 Iliness (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 IMCl 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 IMCl 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 IMCL.

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.

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 IMCl trained

health worker, as compared to an IMCI expert.

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 IMCl 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) Adescription 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 IMCl trained health workers.

38 | HORWOOD CM



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.

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 IMCIl and 169 (36%)
were saturated with IMCl-trained staff (i.e. 260% 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-IMCl),
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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4.2.2.2 KwaZulu-Natal

IMCl 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
260% 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).
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Figure 8: Map of KwaZulu-Natal province

a2 | HORWOOD CM



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 IMCl 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 IMCl 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

aa | HORWOOD CM



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-py) + P2 (1-py)
n = (Zo+ Zp)
(P1— p2)?

Thus, the number of symptomatic HIV cases required: = (1.96)* (0.8) (0.2) =62
(0.1)?

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)° (0.8) (0.2) =62
(0.1)

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:

Z=1.96; P= prevalence; n=sample and o 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.

a6 | HORWOOD CM



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/ USS
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); llembe 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 IMCl 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

49

| HORWOOD CM



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 Determine™ 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
Chek™ 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
Determine™ 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 Activity Data collection tool
responsible
1. | Observer1 Health worker information Form 1: Health worker
information form
For each observed child (aged 2-59months):
2. | Study Consent for observation of consultation Consent form
counsellor
3. | Study Consent for VCT & pre-test counselling) Consent form
counsellor
4. | Observer1 Observation of health worker consultation Form 2: Health worker
with sick child observation form
5. | Observer 2 Re-assessment of the child to obtain correct Form 3: Expert IMCI
findings practitioner recording form
6. | Observer 2 Blood sample for HIV testing
7. | Observer 2 Modified WHO Clinical staging for HIV in Form 4: clinical signs for WHO
infants and Children staging form
8. | Study Post-test counselling if HIV status confirmed
counsellor
9. | Study Appointment for post-test counselling if HIV
counsellor status not confirmed
10. | Observer2 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 (Cls) 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 IMClI 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 IMCl is being implemented as intended. This allowed us to
conclude whether IMCl 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 IMCl 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 (R50/56.25) 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:

e All consent was obtained by a trained HIV counsellor in the local language

e The purposes of the study were explained in detail

e The mother or guardian was assured that the care of the child would in no way be
adversely affected should consent be refused

e Mothers or guardians provided written consent using a detailed consent form
translated into the local language

e 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:

e Liaison with district management teams

e Organising the field work, including arranging the schedule of clinic visits, and

accommodation and transport for field workers

e Ensuring data collection forms and other supplies were available at all times

e Managing and numbering of the data collection tools

e Collection of completed forms

e Quality control

e Transport and storage of dried blood spot samples

e 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 IMCl 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 IMCl 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 IMCl 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 IMCl 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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oBJECTIVE To describe the presenting complaints and disease profile of children attending primary
health care (PHC) clinics in two provinces of South Africa.

METHODS Participants were sick children 2-59 months old presenting for care at PHC clinics in
KwaZulu-Natal (KZN) and Limpopo provinces from 2006-2007. Children were assessed by an expert
Integrated Management of Childhood Illnesses (IMCI) practitioner. Children for whom paren-
tal/guardian consent was obtained were tested for HIV.

RESULTS A total of 1357 children attending one of 74 clinics were assessed. HIV seroprevalence overall
was 7.1%, but was significantly higher in KZN than Limpopo (7.5 vs. 2.4%; OR = 3.3, 95%CI 1.9-
5.8%). Commonest presenting complaints were cough (72%), skin conditions (22%) and diarrhoea
(19%). Of 1349 children, 120 (8.9%) had a weight below the third percentile; 108/1357 (8.0%)

children required urgent referral, most commonly for severe pneumonia (53.7%) and severe malnutri-

Summary

tion (16.7%). In multivariate analyses, severe pneumonia, growth faltering and urgent referral were
independently associated with younger age, residence in KZN and HIV infection (P < 0.05).
CONCLUSIONS Many children with severe illnesses and undiagnosed HIV infection present to PHC
facilities. PHC staff require skills to correctly manage these conditions and undertake HIV testing.
Although IMCI provides evidence-based guidelines, implementation must be improved to achieve ade-
quate coverage of life-saving interventions.

keywords HIV/epidemiology, child health services, South Africa‘epidemiology, primary health care,

Africa, Integrated Management of Childhood Illness

Introduction

The millennium development goal for child mortality
(MDG4) commits nations to reduce child deaths by two-
thirds by 2015 (UN 2000). However, in South Africa, child
mortality has increased over the past decade (Chopra et al.
2009a), despite the introduction of free health care services
for children. This increase is largely driven by HIV, and
there is a correspondingly high HIV prevalence among
pregnant women (SA National Department of Health
[DoH] 2008). HIV causes over 50% of deaths in children
under 5 years (Chopra et al. 2009a), but diarrhoeal
disease, lower respiratory infections and malnutrition are
still important causes of child mortality (Garrib et al.

© 2010 Blackwell Publishing Ltd

2006). Most child deaths could be prevented by the
implementation of good quality primary health care (PHC)
services (Bradshaw et al. 2003).

Integrated Management of Childhood Illness (IMCI)
was introduced in South Africa in 1997 and is the gold
standard for management of sick children at PHC level.
IMCI is a child survival strategy developed by WHO and
UNICEF (Tulloch 1999), which aims to improve case
management skills of first-level health workers,
strengthen the health system for effective management of
sick children and promote good family and community
child care practices (Bryce et al. 2005). IMCI provides
guidelines for health workers in the management of those
conditions causing most child deaths. Guidelines are
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adapted to suit local conditions, and in South Africa,
IMCI guidelines focus on acute respiratory infections,
diarrhoeal disease, meningitis, malaria, ear infections,
HIV and malnutrition.

Although there are published reports describing causes
of child deaths in South Africa (Grandin ez al. 2006;
Bradshaw ez al. 2008) and some hospital-based data on
morbidity in children (Zwi ez al. 1999; Yeung ez al. 2000),
we are not aware of any published data describing
morbidity among children at primary care level. It is
important to understand the profile of diseases with which
children present to PHC facilities to inform child health
policies and to ensure health workers have the resources
and training to provide appropriate care for children.

In this article, we describe the disease profile of children
under 5 years attending PHC clinics in two provinces of
South Africa, with particular reference to the prevalence of
paediatric HIV in this population.

Methods
Study sites and population

The study was conducted between May 2006 and
January 2007 in two provinces in South Africa: KwaZulu-
Natal (KZN) and Limpopo. Limpopo province has an
estimated population of 5.2 million (Statistics South
Africa 2009) and is predominantly rural, with high rates
of poverty and unemployment, and poor access to basic
services (SA DoH 2004; SA DoH and Medical Research
Courncil 2007). KZN has relatively lower rates of poverty
and several large urban centres, but almost 50% of the
population still live in rural areas (Van Aardt & Schacht
2004), and with a population of over 10 million, KZN is
the most populous of South Africa’s provinces (Statistics
South Africa 2009). Antenatal HIV seroprevalence in
2006 was 39.1% in KZN and 20.7% in Limpopo (SA
National DoH 2007).

The primary objective of this study was to evaluate IMCI
implementation, particularly the HIV component (Hor-
wood et al. 2009b). To identify health workers for
inclusion in the study, we randomly selected IMCI-trained
health workers by a simple random sample, using com-
puter-generated random numbers, from a list of all IMCI-
trained health workers currently working in PHC clinics in
the two provinces. Seventy-seven health workers, all
registered nurses, were selected (31 in Limpopo and 46 in
KZN); data were therefore collected in the 74 PHC clinics
(29 in Limpopo and 45 in KZN) where these nurses were
working. At the time of the study, IMCI was being
implemented at 60% (283/474) of PHC clinics in
Limpopo, and 64% (387/604) clinics in KZN.

At each clinic, children 2-59 months old who presented
for care because of illness (not for immunisations or
weighing only) and their accompanying caregivers were
recruited to participate. Once informed consent was
obtained, consultations between IMCI-trained nurses and
sick children were observed by an IMCI expert who
recorded the presenting complaints reported by the care-
giver. Thereafter, a second IMCI expert assessed the same
child independently. Selected nurses were observed for 20
consecutive consultations with study-eligible children, or
for 3 days if 20 observations had not been completed in
that time. All IMCI experts were experienced IMCI
practitioners who received training in use of data collection
tools, which were piloted prior to start of data collection.

Measures

Integrated Management of Childhood Illness experts used
standardized data collection tools to record children’s
clinical presentations and classification of disease. Clinical
features identified in the assessment are clearly defined
according to IMCI guidelines (WHO 2002). The findings
of the assessment by the second IMCI expert were
considered to be the gold standard for the present analyses.

Presenting complaints

Children presenting symptoms were assessed from care-
giver reports to the observed health worker and to the
second IMCI expert to ensure that comprehensive infor-
mation about caregivers’ complaints was included. A
coding system was developed for presenting complaints;
these were coded into groups of related symptoms, which
were considered as relating to a single condition. Coding of
presenting complaints was conducted by two doctors
independently, according to agreed criteria, discrepancies
were discussed and agreement reached. Coding is described
in Table 2.

Disease classification

Findings were classified according to IMCI guidelines,
which are a set of evidence-based guidelines for manage-
ment of the leading causes of mortality and severe
morbidity in children under 5 years of age (WHO 2008).

Nutritional status

All children were routinely weighed, and the weight-for-
age plotted on the South African growth monitoring chart
(SA National DoH 2002). Children were defined as being
underweight if the weight was below the third percentile

@ 2010 Blackwell Publishing Ltd
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(weight-for-age Z-score [WAZ] <-2 standard deviations),
and severe malnutrition was defined as those children with
weight below the marasmic line (WAZ <-3 standard
deviations). If the child’s weight was above the third
percentile, the weight gain was assessed from the curve
plotted on the growth chart: weight gain parallel to the
growth curve was defined as good weight gain, weight gain
falling away from the curve was defined as inadequate
weight gain, or if there was documented weight loss, this
was recorded.

HIV testing

Children over 18 months old were screened for HIV
antibodies using the rapid test Determine™ HIV-1/2
(Abbott, Wiesbaden, Germany). All positives were con-
firmed by a second HIV rapid test using the Smart Check™
HIV1/2 (World Diagnostics Inc, Miami, USA). If the
screening HIV rapid test was positive in children younger
than 18 months, HIV status was confirmed with PCR
testing. Fifty microlitres of whole blood was collected by
heel prick using a lancet and dropped onto a filter paper for
the dried blood spot (DBS). The filter paper was trans-
ported to Inkosi Albert Luthuli Central Hospital in Durban
for PCR testing. The DBSs were tested for HIV-1 DNA
using the HIV-1 DNA test, version 1.5 (Roche, Branch-
burg, USA). All blood samples were discarded when HIV
testing was complete.

Statistical analysis

Our primary analysis compared presenting complaints,
disease classifications, nutritional status and hospital
referral in children presenting for care in PHC clinics in
Limpopo and KZN. HIV seroprevalence by age group and
province was calculated, and 95% confidence intervals
(CIs) were calculated using the Wilson approach. Logistic
regression was performed to adjust for confounding and
assessed for potential effect modification by age, province
and HIV infection status. HIV status was included to
account for differences in outcomes attributable to HIV
infection. Province was also included to account for
additional differences (e.g. population density, water
sources, soclo-econormic status, etc.) between provinces not
accounted for by other model covariates such as HIV
status. Because the sample included children presenting for
care at different clinics through each of two provinces, it
could not be assumed that their outcomes were indepen-
dent of province. Therefore, we used the generalized
estimating equations approach with an exchangeable
correlation structure to account for within-clinic correla-
tions of responses (Liang & Zeger 1986; Zeger & Liang
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1986). All potential explanatory variables were retained in
regression models. Analyses were conducted using sas 9.2
(SAS Institute, Cary, NC).

Ethical approval

Permission to undertake the study was obtained from the
South African National DoH, and the provincial Depart-
ments of Health in Limpopo and KZN. Written informed
consent was obtained from the caregiver who accompanied
the child to the clinic. Separate consent was requested for
HIV testing of children. For children accompanied by a
caregiver who was not the legal guardian, consent was
requested for observation and assessment by the IMCI
expert only. When consent for HIV testing was obtained,
pre- and post-test counselling was provided by HIV
counsellors on the study team, and the mother received the
result. Ethical approval was obtained from the Biomedical
Research Ethics Committees of the University of KwaZulu-
Natal Medical School, Durban, and the World Health
Organization, Geneva.

Results
Participants

A total of 1357 children between 2 and 59 months of age
[median = 15 months, interquartile range (IQR) 7-29
months] presenting for care at one of 74 PHC clinics in
KZN (7 = 858) and Limpopo provinces (z = 499) between
May 2006 and January 2007 were assessed (Table 1).

HIV seroprevalence among children

Carers of 10 (0.74%) children reported that the child had
had a prior positive HIV test, which was confirmed from

Table | Characteristics of 1357 children age 2-59 months pre-
senting to primary health care facilities in KwaZulu-Natal (KZN)
{n = 858) and Limpopo provinces {# = 499), South Africa

KZN Limpopo Overall
N (%) N (%) N (%)
Age group
2-11 months 344 (40.1% 20 41.5%) 551 (40.6%

{ ) 7 } ( )
1223 months 222 (25.9%) 122 (24.5%) 344 (25.4%)
24-35 months 137 (16.0%) 74 (14.8%) 211 (15.6%)
36-47 months 90 (10.5%) 62 ( } 152 (11.2%)
48-60 months 65 (7.6%) 4 9 (7.3%)
HIV infection status

6.8%)

Infected 64 (7.5%) 12 (2.4%) 76 (5.6%)
Uninfected 603 (70.3%) 386 (77.4%) 989 (72.9%}
Unknown 191 (22.3%) 101 (20.2%) 292 (21.5%)
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clinic records. Of 1347 children with unknown HIV status,
consent for HIV testing was obtained from the carers of 1060
{78.7 %) children; evaluable results were available for 1054
children, 66 {6.3%) were confirmed HIV-infected and 988
{93.7%) tested negative for HIV, resulting in an overall HIV
seroprevalence of 7.1% (76/1064). HIV seroprevalence by
province is presented in Table 1, and by province and age
group in Figure 1. HIV seroprevalence was significantdy
higher among children attending clinics in KZN compared
to Limpopo (7.5 ws. 2.4%; OR = 3.3, 95%CI1.9-5.8,

P < (.001), but was notsignificantly associated withmonths
of age (OR 1.0, 95%CI 0.99-1.02, prend = 0.24).

Presenting complaints

The most common presenting complaints were cough or
difficult breathing {72%), skin conditions {22%} and
diarrhoea {19%) {Table 2). Of 1357 enrolled children, 551
{41%) presented with two or more complaints {median
number of complaints = 1, IQR = 1-2, absolute

range = 1-4). In analyses adjusted for age {months),
province and HIV status, the odds of presenting with two
or more complaints were significantly higher among

354 wKwaZulu-Natal w Limpopo w Overall

Per cent HIV-infected

2to11 12t023 241035 26to 47  4B8t0 60
Age group {months)

Figure | HIV seroprevalence in children by province and age
group.

children presenting to clinics in KZN [adjusted odds ratio
{AOR) 1.8, 95%CI 1.4-2.3, P < (.001] and among chil-

dren who were HIV-infected compared to those who were
HIV-uninfected or whose HIV status was unknown {(AOR
2.3, 95%CI 1.4-3.9, P = (L001). The number of presenting

Table 2 Presenting complaints of 1357 children age 2-5% months presenting to primary health care facilities in KwaZulu-Natal province

{7 = 858) and Limpope province (z = 499), South Africa™

Number
presenting
Presenting complaint Definiticn with complaint %
Cough or dificult Withwithout fever, ninny noese, vomitingt, sneezing, 976 71.9
breathing Includes carer reports the child has asthma (z = 6)
Runny nose Includes rinny/blocked nose, ‘fhy’, sneezing, without cough 15 1.1
Diarrhoeal disease With/without abdominal pain, vemiting, fever. Includes diarrhoea 261 192
with bleed {2z = 13)
Abdominal complaints Includes abdeminal pain, vemiting & constipaticn 74 5.5
{without diarrhoea)
Worms Carer reports seeing worms 40 2.9
Mouth sores/ulcers Includes oral thrush reported by the carer 74 55
Skin cenditiens Includes rash, skin sores, or abscess (10) on any part of the body 295 21.7
Ear infection Includes ear pain or ear discharge with/without fever 8s 6.3
Eye problem Includes discharging eyes, sore eyes or red eyes 68 5.0
Fever alone Fever with no other asseciated symptoms 11 0.81
Sore throat Carer reports that child has a sore throat 12 0.88
Injury Carer reports an injury 12 0.88
Miscellaneous Includes convulsions (2), nose bleed (5), headache (10), grinding 87 6.4

teeth (3], urinary symptoms {3), itchy ears without pain or discharge (10),

poor appetite alone, mumps, swelling, TB follow-up, thrush,
penile discharge or sores, joint pains, bleeding gums, delayed
development, teething etc.

*Complaints as presented by carer prior to direct questicning about symptoms.
tVomiting was considered to be related to the cough if ne other abdominal symptoms were reported. Vemiting without cough or with
other abdominal symptoms was céded as diarrhoeal disease or abdeminal complaint.

@ 2010 Bhackwell Publishing Ltd
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complaints did not differ significantly by age (AOR 1.007,
95%CI 1.0-1.02, P = 0.06).

Cough and difficulty breathing

Cough and difficulty breathing was mentioned by
976/1357 (71.9%) carers when asked about their child’s
problems, but by 1076 (79.3%) when asked directly if the
child had a cough or difficult breathing. Of these children,
59 (5.5%) had lower chest wall in-drawing during inspi-
ration and 3 {0.28%) had stridor. These 62 children were
classified as having severe pneumonia (Table 3) and
referred urgently to hospital. Pneumonia was defined as the
presence of tachypnoea (>50 breaths per minute if 2—-
11 months old; >40 breaths per minute if 12-59 months
old). A total of 358 (33.3%) children with cough had
prieumonia and treated at home with oral antibiotics
(Table 3). Most children with cough (59.9%) had no signs
of respiratory distress and received no specific treatment.
In analyses adjusted for age (months), province and HIV
infection status, diagnoses with pneumonia and severe
pneumonia increased significantly with younger age
(P < 0.001) (Table 4). HIV-infected children had seven
times the odds of being diagnosed with severe pneumonia
compared to HIV-uninfected children (AOR 7.1, 95%CI
3.4-14.8).

Diarrhoeal disease

Children with diarrhoea were assessed for dehydration
according to the presence or absence of four signs: child’s
general condition, how the child is drinking, skin turgor
and sunken eyes. When questioned directly, 310/1357
(22.8%) carers reported the child had diarrhoea (Table 3).
Presentation with diarrhoea was independently associated
with younger age (AOR = 0.97, 95%CI 0.96-0.98,

P < 0.001), residence in KZN (AOR = 1.7, 95%CI 1.3-
2.3, P < 0.001) and HIV infection (AOR 1.6, 95%CI
1.001-2.4, P = 0.05).

Of 310 children with diarrhoea, 3 (0.97%) had severe
dehydration (defined as diarrhoea with two of the follow-
ing signs: lethargic or unconscious, unable to drink or
drinking poorly, sunken eyes, skin pinch goes back very
slowly >2 s) and 37 (11.9%) had some dehydration
(defined as diarrhoea with two of the following signs:
restless or irritable, drinking eagerly or thirsty, slow skin
pinch and sunken eyes) (Table 3). Younger age was
independently associated with having some or severe
dehydration (P < 0.01) (Table 4).

Among children with diarrhoea, 33 (10.6%) had dys-
entery (defined as blood in the stool), and 12 (3.9%) had
persistent diarrhoea (defined as diarrhoea for 14 days).

@ 2010 Blackwell Publishing Ltd

Table 3 Disease classifications among children presenting at primary health clinics in Limpopo province and KwaZulu-Natal province, South Africa

Presentation with diarrhoea

(N

1357)

All children (N

310)*

Presentation with cough or difficulty breathing (# = 1076)*

Poor weight gain or weight loss

Some or severe dehydration

Cough or cold

Pneumonia

Severe Pneumonia

No

N

Yes

No

N

Yes

No

N

Yes

No

N

Yes

No

N

Yes

=753

=402

269t N

N =40

43

- 645

N

718

=358

N

1014

N=62

13.0(7.0-22.0) 13.5 (8.0-22.0} 13.0 (6.0-26.0)

9.0 (5.5-16.0)

18.0 (9.0-34.0) 20.0 (10.0-35.0) 10.0 (5.0-18.0)

6.0 (3.0-16.0) 15.0 (7.0-29.0) 11.0 (5.0-1%.0)

Age (months), per 1

(median, [QR)

month increase
Province

354 (47.0%)
399 (53.0)

717.5%) 77 (28.6%) 99 24.6%)
192 (714%) 303 (75.4)

33 (82.5%)

169 (39.2%)
262 (60.8%)

156 (43.6%) 274 (38.2%) 261 (40.5%)
444 (61.8%)

420 (41.4%)

10 (16.1%)

52

Limpopo

384 (59.5%)

594 (58.6%) 202 (56.4%)

(83.9%)

KwaZulu- Natal
HIV infection status

756 (74.6%) 263 (73.5%) 528 (73.5%) 484 (75.0%) 307 (71.2%) 27 (67.5%) 199 (74.0%) 278 (69.2) 576 (76.5)

5 (56.5%)

14 (22.6%)
13 (21.0%)

Uninfected
Infected

20 (7.4%) 43 (10.7) 23 (3.1
81 (20.2)

4(10.0%)
9 (22.5%)

41 (9.5%)

37 (52%) 21 (3.3%)
153 (21.3%) 83

25 (7.0%)

48 (4.7%)

154 (20.5)

50 (18.6%)

(19.3%)

140 (21.7%)

70 (19.6%)

210 (20.7%)

Unknown

*Number of carers who reported symptom after being directly asked about their child’s problems by the nurse.

+Missing data for 1 child.
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After controlling for age (months) and HIV infection
status, only residence in KZN was associated with classi-
fication of dysentery (AOR 2.4, 95%CI 1.04-5.5,

P = 0.04). There was no evidence for an association
between age, province or HIV infection status and classi-
fication of persistent diarrhoea (P > 0.0S for all).

Nutritional assessment

Weight-for-age Z-scores were available for 1349 children.
With reference to the South African national growth
monitoring charts (SA National DoH, 2002), 120 (8.9%)
children were underweight, including 12 (10.0%) with
severe malnutrition (WAZ<-3 standard deviations). Seven
children with severe malnutrition were HIV-infected. In
analyses adjusted for age (months), province and HIV
infection status, HIV-infected children had significantly
higher odds of being underweight than children who were
HIV-uninfected or whose HIV status was unknown
(AOR = 5.4, 95%CI 3.1-9.3, P < 0.001). There was no
evidence for an independent association between being
underweight and age (AOR 1.0, 95%CI 0.99-1.0) or
province (AOR 1.1, 0.60-2.1).

Growth charts were available for 1155 children; 753
(65.2%) children were gaining weight well, 210 (18.2%)

had inadequate weight gain and 192 (16.6%) had docu-
mented weight loss (Table 3). Younger age, residence in
KZN and HIV infection were independently associated
with inadequate weight gain or loss (Table 4). The odds of
inadequate weight gain or loss were more three times
greater among HIV-infected children than HIV-uninfected
children (Table 4).

When directly asked, caregivers reported weight loss in
329/1357(24.2%) children, but this was never mentioned
as a presenting complaint. There was moderate correlation
between reported and documented weight loss; 164/192
(85.4%) children with documented weight loss were
reported as having lost weight (P < 0.001, correlation
coefficient (@ = 0.64). Similarly, there was moderate cor-
relation between reported weight loss and growth faltering;
carers of 252/401 (62.8%) children with documented
inadequate weight gain or weight loss reported that the
child had lost weight (P < 0.001, @ = 0.66).

Utrgent referral

Following IMCI guidelines, 108/1357 (8.0%) children
required urgent referral to the district hospital (Table 5).
Thirteen (12.0%) children had more than one condition
requiring referral: six children had both severe pneumonia

Table 5 Reasons for referral to hospital of
children age 2-59 months presenting to
primary health clinics, N = 108

Reason for referral

Number of
children
referred

Defined as n (%)

Severe pneumonia
Severe malnutrition
Blood in the stool
Persistent diarrhoea

Convulsionsf
Vomits everything or

unable to drink/breastfeed

Diarrhoea with
severe dehydration

Lethargic or unconscious

Stridor
Possible meningitis

Cough with chest in-drawing? = fast
breathing

Weight-for-age Z-score >—3 standard
deviations below expected weight

Blood in stools AND

dehydration OR child aged below 12 months

Diarrhoea for 14 days or more AND
dehydration OR reported weight loss

58 (53.7%)
18 (16.7%)
15 (13.8%)

11 (10.2%)

History of convulsions with this illness 6 (5.6%)
Child either unable to take fluids or unable to 4 (3.7%])
keep any fluids down
Diarrhoea with two of the following: 3 (2.8%)
Lethargic or unconscious; Unable to drink or
drinking poorly; Sunken eyes;
Skin pinch goes back >2 s
Child who is unresponsive or drowsy 3 (2.8%)
Harsh noise heard on inspiration 3 (2.8%)
Stiff neck or bulging fontanelle 2 (1.9%)

*Total does not sum to total number of children because some children referred for two or

MmOore reasons.

tDefined as the lower chest wall moving in when the child breathes out.
fIncludes four children where the mother only reported convulsions when asked during the
consultation, rather than as a presenting complaint.

© 2010 Blackwell Publishing Ltd
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Table 6 Determinants of urgent referral among children present-
ing at primary health clinics in Limpopo province and KwaZulu-
Natal (KZN) province, South Africa (7 = 1357)

Unadjusted Adjusted
OR (95% CI) OR7T (95% CI)
P value P value
Age, per 1 0.96 (0.94-0.98)***  0.95 (0.93-0.97)***
month increase
Province
Limpopo Reference Reference
KZN 2.9 (1.7-5.0)*** 2.5 (1.5-4.2)***
HIV infection statusf
Uninfected Reference Reference
Infected 8.9 (5.1-15.6) 10.0 (5.2-19.2)
Unknown 1.1 (0.71-1.8) 1.3 (0.80-2.2)
(2) = 14.6*** P(2) = 14.6**
P < 0,001,

tAdjusted for all variables in column.
i For explanatory variables with three or more levels, the omnibus
Wald chi-square test was performed to calculate the P value.

and severe malnutrition; two children with severe malnu-
trition also had stridor and one had persistent diarrhoea;
one child with severe pneumonia also had blood in the
stools. Of three children who were lethargic or uncon-
scious, two had severe dehydration and one had severe
pneumonia. Of 28 HIV-infected children requiring urgent
referral, 11 (39.3%) had severe malnutrition and 14
(50.0%) had severe pneumonia, including two with both
conditions. Younger age, residence in KZN and HIV
infection were independently associated with urgent refer-
ral (Table 6). HIV-infected children had 10 times the odds
of being referred that HIV-uninfected children had.

Discussion

We examined presenting complaints, disease classification,
nutritional status and HIV seroprevalence in a large sample
of sick children attending PHC facilities in South Africa.
To our knowledge, this is the first study to describe the
disease profile of this population of children. Our findings
show that serious illnesses, including emergency conditions
and undiagnosed HIV infection, are common among
children at PHC level. MDG4 requires a two-thirds
reduction in child mortality by 2015, whereas South Africa
is one of only 12 countries globally where child mortality is
increasing (Chopra et al. 2009b). Our findings highlight
the important role of good quality PHC services in
managing life-threatening conditions in children, including
identification and management of HIV infection, and we
confirm that the overwhelming majority of serious illness is

caused by a small number of conditions. This gives clear
direction for interventions to improve childhood morbidity
and mortality at primary level.

Most children presented with a cough or difficult
breathing, and pneumonia was the commonest cause of
severe illness. Pneumonia is the largest cause of child deaths
globally, causing an estimated 2 million deaths annually
(Mulholland 2007). Health workers must have skills to
identify and manage children with severe pneumonia and
distinguish them from the many children with coughs and
colds. IMCI provides the current standard for pneumonia
case management at primary level in most developing
countries, but coverage and quality of IMCI implementa-
tion is frequently poor (Armstrong Schellenberg et al. 2004;
Pariyo et al. 2005; Rowe et al. 2009), and may not reach the
poorest commuunities (Victora et al. 2006). In South Africa,
IMCI implementation is sub-optimal, and IMCl-trained
health workers perform most poorly in the assessment of
seriously ill children (Horwood et al. 2009a). Training in
assessment and management of acute respiratory infections
is a simpler alternative to IMCI, which could achieve rapid
coverage and give health workers skills to manage most of
the severely ill children in our setting. However, if clinics are
to provide integrated and holistic care to children, innova-
tive solutions are required to improve IMCL implementation
and maintain health worker skills at primary level. There is
a need for improved evaluations of methods to develop and
sustain adequate coverage of child survival interventions
(Victora et al. 2004).

Despite availability of interventions for the prevention of
mother-to-child HIV transmission (PMTCT), undiagnosed
HIV infection is common among children attending PHC
clinics in South Africa and is frequently associated with
severe disease and malnutrition (Horwood et al. 2009b). In
our study, one-third of children requiring referral were
found to be HIV-infected. Further, we found a statistically
significant association between HIV infection and the
presence of severe pneumnonia, as well as faltering growth.
The obtained findings for effects, though based on
relatively small group sizes, are potentially useful in
suggesting future targets of focused research. Follow-up of
infants enrolled in PMTCT programmes is frequently poor
(Doherty et al. 2005; Jones et al. 2005) and depends on
health workers at PHC clinics identifying HIV-exposed
children (Sherman et al. 2004). Early initiation of antiret-
roviral therapy in HIV-infected children substantially
improves outcomes (Violari et al. 2008), but only a
minority of children needing treatment currently receive it
(World Health Organization, United Nations Children’s
Fund, UNAIDS, 2009). Increasing provider-initiated
voluntary counselling and testing for children at PHC
clinics should therefore be a priority, and in high HIV

© 2010 Blackwell Publishing Ltd
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prevalence settings, screening all children for HIV should
be considered (Rollins et al. 2007). Training in the specific
counselling and communication skills required when
dealing with children and families in the context of severe
or terminal illness would improve health workers’ confi-
dence to initiate HIV testing and provide ongoing care for
HIV-infected children (Horwood et al. 2009c). All children
under $ years referred from PHC clinics to hospital should
routinely be tested for HIV.

A comparison of disease profiles of children in the higher
HIV prevalence area of KZN with those in the lower
prevalence area of Limpopo showed that even when
controlling for HIV infection, living in KZN was an
independent risk factor for having multiple complaints,
prieumonia (including severe pneumonia) and growth
faltering. There is little systematic evidence examining the
health of HIV-exposed but uninfected children, but
increased mortality has been described, particularly where
the mother has advanced disease or has died (Newell er al.
2004; Marinda et al. 2007). A high proportion of children
in KZN are HIV-exposed, and as HIV transmission rates
from mother-to-child are reduced by increasing coverage
and effectiveness of PMTCT programmes, the health
problems of these children are likely to become of major
public health importance. Further research is required to
determine the health needs of these children and to
evaluate interventions (Filteau 2009).

Many sick children were malnourished, with more than
a third of children having either poor weight gain or loss of
weight. Weight-for-age below the third percentile, a later
sign of malnutrition, was less common. If growth moni-
toring is to improve outcomes, it should be combined with
feeding advice and with food supplements and vitamin A
(Bhutta ez al. 2008). Health workers must plot the weight-
for-age on the growth chart at every visit, intervene early if
weight gain is poor, and directly ask mothers about a
history of weight loss in the child. Counselling mothers
about infant feeding should be routine in a child health
consultation. Health workers require adequate training
and resources for the management of children with growth
faltering. Although zinc supplementation improves out-
comes, particularly in children with diarrhoea, zinc for-
mulations are not currently available in PHC facilities in

South Africa.

Conclusion

If children’s lives are to be saved and quality of care for
children in PHC clinics improved, health workers need to
have the skills to manage common presenting problems,
identify severely ill children and those with unidentified
HIV infection, and to provide appropriate, cffective

© 2010 Blackwell Publishing Ltd

interventions. IMCI is currently the gold standard for
management of sick children at primary level but imple-
mentation needs to be improved if adequate coverage is to
be achieved.
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Abstract

Background: Integrated Management of Childhood lliness [IMCI) s a strategy to reduce morthty and
meorbidity in children under-5 years by improving management of common illnesses at primary leval. IMC
has been shown to improve health worker performance, but constraints have been identified in achieving
sufficient coverage to improve child survival, and implementation remains sub-optimal. At the core of the
IMCI strategy is a clinical guideline wherely health workers use a series of algorithms to assess and manage
a sick child, and give counselling to carers. IMCI is @ught using a structured | |-day training course that
combines classroom work with clinical practise; a variety of training tachniques are used, supported by
comprehensive training materials and detziled instructions for facilitators.

Methods: We conducted focus group discussions with IMC trained health workers o explore their
experiences of the methodology and content of the IMCI training course, whether they thought they
gained the skills required for implementation, and their experiences of follow-up visits.

Results: Health workers found the training interesting, informative and empowering, and there was
consensus that it improved their skills in managing sick children. They appreciated the variety of learning
methods employed, and felr that repetition was important to reinforce knowledge and skills. Facilitators
were rated highly for their knowledge and commitment, as well 25 their zbility to identify problems and
help participants as required. However, haalth workers felt strongly that the training time was too short
to acquire skills in all arezs of IMCL. Their increased confidence in managing sick children was identified by
health workers as an enabling factor for IMCl implementation in the workplace, but additional time
required for IMCI consultations was expressed as a major barrier. Although follow-up visits were
described as very helpful, these were often delayed and there was no ongoing clinical supervision.

Conclusion: The IMC training course was reported to be an effective method of acguiring skills, but
more time is required, either during the course, or with follow-up, to improve IMC] implementation.
Innowvative solutions may be required to ensure that adequate skills are acquired and maintained.
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Background

Infant and child mortality remains high in developing
countries, where almost 10 million deaths occur annually
in children under-5 years old [1]; most deaths are from
common, preventable and easily treatable childhood dis-
eases [2]. The millennium development goal for child
mortality commits nations to reduce child deaths by two
thirds by 2015 [3]. However, in South Africa, child mor-
tality has risen over the past decade. HIV/AIDS is the com-
monest cause of death in children under-5 years, but
diarrhoeal disease, pneumonia and malnutrition remain
important causes of mortality [4]. More than 60% of glo-
bal child deaths could be prevented by proven interven-
tions available and affordable today [5], but coverage
remains low particularly in low income countries [6]. The
challenge is to improve coverage of child survival inter-
ventions to a level that will have a positive impact on
child mortality [7].

Integrated Management of Childhood Illness (IMCI) is a
strategy developed by the World Health Organisation
(WHO) and United Nations Children's Fund (UNICEF)
to improve child survival in resource poor settings [8].
IMCI seeks to improve case management skills of first
level health workers, strengthen the health system for
effective management of sick children, and promote good
family and community child care practices [9]. The child
is treated holistically with evidence based interventions
that are feasible to implement in countries where most
child deaths occur [5]. South Africa adopted IMCI in
1997, and is one of over 100 developing countries to do
so [10].

At the core of the IMCI strategy are integrated guidelines
for assessment and management of sick children at pri-
mary level, focussing on the conditions that cause most
child deaths [11]. Rather than make a diagnosis, IMCI
practitioners classify the child's illness according to sever-
ity using a series of algorithms, from which specific treat-
ments are identified. IMCI guidelines are built around a
series of simple questions, and easily recognised and
defined signs and symptoms [12-14], with emphasis on
nutrition, health promotion and counselling. Primary
care workers are trained in IMCI using a structured train-
ing course developed by WHO, which is supported with
extensive learning materials. Course participants receive a
chart booklet containing all the IMCI guidelines to use as
a desk reference. The 11 days of training combines class-
room work with hands-on dinical practise, and partici-
pants achieve competency by repetition, combined with
individual feedback from facilitators [ 15]. To achieve high
quality training, IMCI facilitators are carefully selected, on
the basis of their performance, to attend an additional 5-
day IMCI facilitators training course. WHO recommends
atleast one facilitator for every four participants, and tools
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are provided for intensive monitoring of participants'
progress. A course director oversees the quality of the
training, and rteviews the performance of participants
[15]. A detailed guide directs facilitators in conducting
each leaming activity, so that content and activities are
largely consistent between different training sites and dif-
ferent countries. All IMCI trained health workers should
receive at least one follow-up visit in their own health
facility after training, to reinforce their skills and solve
implementation problems [16].

IMCI provides a model for comprehensive implementa-
tion of proven public health interventions. An evaluation
carried out in 5 countries [17] showed improvements in
health worker performance following IMCI training
[18,19]. Children seen by IMCI trained health workers
were significantly more likely to receive correct treat-
ments, and IMCI trained health workers communicated
better with carers [20]. Although IMCI consultations take
longer, IMCI was shown to be efficient [21] and cost less
than routine care in some settings [22]. Despite these
improvements, absolute levels of health worker perform-
ance were often poor. In Uganda, less than half of chil-
dren received correct treatment [23], and in Peru this was
as low as 10% [24]. Even in the most successful imple-
mentation sites there was considerable room for improve-
ment [25].

If child survival is to be improved, reasons for poor per-
formance of IMCI trained health workers must be identi-
tied and understood. The knowledge and skills acquired
during training are important determinants of perform-
ance, but performance is also influenced by other factors,
including health workers' perceptions and motivation,
attitudes of the client and community, and the environ-
ment in the health facility. Health workers face continu-
ally changing environments, so even if a new guideline is
fully understood they may not replace their pre-existing
practise, but are more likely to modify it to incorporate
some aspects of the new guidelines [26]. Supervision has
been shown to improve performance [27] and can bridge
the gap between knowledge and practise. It is, therefore,
important to know how health workers experience leamn-
ing and implementing IMCI, and their experiences of fol-
low-up visits, to understand what determines health
workers' ability to acquire new skills and transfer them to
the workplace.

There have been no previous published evaluations of
IMCI case management training since its initial field test
in 1997[28]. In this article we describe the experiences of
the content and methodology of the IMCI training from
the perspective of IMCI trained health workers in South
Africa, and whether health workers feel that they were
given the skills to implement IMCI. We also investigate
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their experiences of IMCI implementation, including bar-
riers and enabling factors to implementing IMCI in the
workplace, and experiences of follow-up after training,

Methods

Setting

Focus group discussions (FGD's) with IMCI trained health
workers were conducted in two provinces of South Africa,
KwaZulu-Natal (KZN) and Limpopo, in April and May
2006. Both provinces began implementing IMCI in 1998
and, at the time of our study, 1325 health workers had
been trained in Limpopo and 1300 in KZN, comprising
47% and 32% of health workers seeing children in pri-
mary health care (PHC) clinics respectively. IMCI was
being implemented in 283 of 474 (60%) PHC dlinics in
Limpopo, and 387 of 604 (64%) clinics in KZN. All IMCI
trained health workers working in PHC clinics are regis-
tered nurses. A total of five FGD's were conducted, three
in KZN and two in Limpopo. Ethical approval was
obtained from the Biomedical Research Ethics Commit-
tees of the University of KwaZulu-Natal Medical School,
Durban, and WHO, Geneva.

Respondents

Limpopo and KZN provinces were selected at the request
of the Department of Health, because they are regarded as
the two provinces at the forefront of IMCI implementa-
tion in South Africa. Urban and rural districts were then
selected in each province based on convenience, three dis-
tricts in KZN, and two in Limpopo. IMCI co-ordinators
from each district selected up to 10 IMCI trained nurses to
participate in the focus groups. Nurses were purposively
selected on the basis that they had attended an 11-day
IMCI course, were currently working in a PHC clinic, and
that they would contribute to a discussion of IMCI imple-
mentation. These selection criteria were applied to ensure
that respondents had relevant experience of IMCI training
and implementation, and would provide in-depth infor-
mation for the discussions. This approach is inherent in
purposive sampling strategies, where the focus is on
understanding important cases rather than on generalis-
ing from a sample to a population[29].

Respondents were informed in writing about the research
and invited to participate. They were compensated for
transport costs and received refreshments, but there was
no other incentive to participate. Written consent was
obtained, and anyone not wishing to participate was free
to refuse. Respondents were assured that individual com-
ments would remain confidential.

Discussions with nurses were conducted by an experi-
enced researcher (AV) with the help of an observer who
took notes (CH). Discussions were conducted in English
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and were audio recorded. The discussions were open-
ended, and allowed respondents to direct the discussion.

Analysis of the data

The audio tapes were transcribed verbatim. The transcrip-
tions, together with the observation notes, were analyzed
by two researchers independently. Major and minor
themes were identified through manual content analysis
of the transcripts, and differing interpretations were dis-
cussed in order to reach consensus. Consensus was
reached on all themes.

Results

General experiences

Overall, respondents found the IMCI training interesting,
informative, empowering, and transformative. There was
consensus that the training improved their skills and con-
fidence in managing sick children. Respondents were
relieved that they would not be formally assessed, and
they found the learning situation relaxed, and accepting.

"It was eye-opening, very much interesting, but phew the
workload! But at the end it's just that it's nice, because we
are not going to write a test, you grasp whatever you can."
(FGD 4)

"The situation was relaxed, there is no shouting ... and
there is no shame if you are left behind. No, you just feel
the same like others." (FGD 1)

Respondents experienced the facilitators as dedicated and
friendly. Facilitators took time to explain, were knowl-
edgeable, well-informed and experienced, and had a lot of
understanding of the context within which the health
wortkers functioned.

" [the facilitators] convey the message alright, and they are
kind and friendly, they don't have attitudes, the situation
was relaxed. They seem to have a lot of understanding, a lot
of knowledge, because if you ask some questions, they just
answer you there and then. Yes, and they can spot a person
who is behind, and they can just assist you." (FGD 1)

"They [facilitators] were people who had worked in the
clinics before, so they knew what problems we go through,
making it easier." (FGD 4)

During IMCI training, progress of participants' is moni-
tored and additional help provided as necessary. It was
frequently mentioned that facilitators were responsive to
'slow learners', so it appeared that respondents noticed and
appreciated this.

"When we go to the clinical session- let's say that person has

missed a sign, then they [facilitators] will be with this per-
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son and show her how fo identify a positive sign on that
child, so that she can see her mistake and next time she will
be able to do it correctly." (FGD 3)

Content of the training

The content of IMCI training was described as compre-
hensive, covering all aspects of managing a sick child in a
way that simplified the management of childhood ill-
nesses, and reduced the anxiety previously felt about
assessing and caring for children, especially young babies.

"For me it was exciting, because before I used to have an
attitude about assessing a child. I wasn't sure what to look
at in a child, especially a newborn, it was not easy for me.
But after IMCI I gained a lot of skills and kmowledge, and
now for me it is easy when I am going fo assess a child,
there's not much problem." (FGD 4)

In particular respondents mentioned that they found the
HIV component of IMCI to be "very good" and "very impor-
tant", particularly when dealing with the mother of a child
suspected to be infected with HIV.

"It gave me the skills .. on how to approach the mother
[about HIV], which was a bit difficult before, but after
doing IMCI [ started enjoying it ... I even developed my own
tricky ways of approaching the mother." (FGD 1)

However, many respondents felt there was too much
information to learn in 11 days of training. The first week
is spent on the module 'the sick child aged 2 months up
to 5 years', and 'the sick young infant aged 1 week up to 2
months' is completed during the second week, together
with modules on counselling and follow-up for sick chil-
dren. There was consensus that more time was needed for
the sick young infant, which was felt to be very important.
Similarly, some respondents felt that the time allocated to
breastfeeding was inadequate.

"Eleven days is too strenuous. By the time when we come to
the end of the course everybody is just exhausted, they don't
absorb anything, especially with the sick young infant .... At
least the first part of it, the first week, it's good." (FGD 1)

"When coming to breastfeeding, I gained the experience
after training, not during training. The facilitators were
very much fast, they were in a hurry." (FGD 2)

Training Methods: Classroom

Training methods are highly structured, and a variety of
teaching methods are used. Participants are given reading,
written exercises, and case studies to complete, and feed-
back is given to individuals, or to the whole group. There
are presentations from facilitators, group discussions,
role-plays, photographs, and video presentations. There
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was general agreement that the training methods were
good, helpful, improved understanding of the course con-
tent, and facilitated integration between theory and prac-
tice. Respondents appreciated the variety of adult learning
methods employed, and the reinforcement that was pro-
vided by utilising different methods to cover the same
material. They also appreciated the "recapping" sessions at
the beginning of each day.

"The methods [were] very good, [they] involved all the
types of methods used in teaching. A theoretical and a prac-
tical [part], and the exercises in between so we can practise
what we learnt, the demonstrations, the role plays and also
the exercises. And there is a lot of repetition, that's why at
the end of the training they are now able to implement what
they have leamt, because they repeat." (FGD 3)

Some respondents expressed that the course materials
were user-friendly and easy to read.

"The chart booklet as well as the manuals they are user-
friendly, it is easy to follow them, they are short, straight to
the point and you know it's easy to read" (FGD 1)

Training methods: Practical

Participants attend one-hour clinical sessions in the hos-
pital paediatric ward, and in the PHC clinic each day.
Clinical teaching is provided by the facilitators in the
clinic, and by a doctor on the ward who is trained in IMCI
clinical instruction. Respondents stated that the practical
component was useful to reinforce the theory they had
leamnt, and to learn clinical skills. A major theme identi-
fied was that respondents felt they needed more time for
the practical, particularly because of the travelling
involved.

"During practical there are doctors who guide us. They tell
you 'go and listen to that child and hear the sound', and
they will tell you 'this is the sound', and then if you don't
know that sound, you listen to the child ... oh, that is the
one they are talking about ... [We kmow] because we have
experienced it in the practical" (FGD4)

"The practical part is not enough, because you have to be in
the ward maybe [for] plus or minus one hour, doing three
or four cases, and then after that you go back to the clinic
5o you had to rush." (FGD 1)

Training period

IMCI training is conducted for 11 days over two consecu-
tive weeks. It was strongly and repeatedly expressed by
most respondents that the period of training was too
short. However, in one focus group, some did feel that the
period of training "was OK".
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"The training period was foo short for what we've been
doing. It was too short, and there were more modules to
read at the same time... I think maybe if you can just add
some other weeks to the traming and just give it some
[more] time." (FGD 1)

"The period of training, I think it was OK, because the par-
ticipants had that time of being in the classroom where they
go through all the manuals, and then they also have a ses-
sion of going out to the clinical session where they imple-
ment what they have learnt in the class." (FGD 3)

Follow up dafter training

Follow-up visits are considered part of IMCI training, and
should be carried out 4-6 weeks after IMCI training to
help new IMCI practitioners transfer their skills to the
workplace. Some respondents reported that it took
months, sometimes years, before they received a follow-
up visit. Respondents anticipated the follow-up visit with
ambivalent feelings: they wanted the visit, but were
unsure how their performance would be rated. Most
respondents reported either no follow-up or one follow-
up visit, but some reported receiving a second visit during
a provincial IMCI review. No one reported receiving ongo-
ing follow-up. Experiences of follow-up visits were gener-
ally positive: during the visit facilitators helped to affirm
correct practice, and provided guidance if modifications
were required. Follow-up visits motivated newly trained
IMCI practitioners and helped gain the support of non-
IMCI trained staff.

"They always tell us that they will do follow-up in 4 to 6
weeks, but it takes long, even two years or so.... At the clinic
I was the first one to be trained in IMCI and I was stranded
alone without having their [the facilitators'] support. I tried
fo update my colleagues, but they were reluctant to
change. "FGD2)

"On my side, after a few months, someone came from the
district office to check if I had some problems .... At first
there was some shivering [apprehension]. We sat down and
we talked, after we talked about some conditions I found
that I was on the right track." (FGD 2)

" [after the follow-up visit] we have that motivation ...
[and] the support from our colleagues, ... it even made
other people in the clinic want to go on the training" (FGD

3)

IMCI implementation: enabling factors

Respondents in all focus groups consistently expressed
that their confidence in managing children, particularly
young infants, had increased, and that they felt empow-
ered and knowledgeable in their practise after attending
the course.

http:/Avww. biomedcentral.com/1471-2431/9/62

"It was quite an exciting experience. Before it wasn't nice;
I didn't like to examine a child because I didn't have the
skills to do that. But after IMCI in fact it was quite a nice
experience ... so really it opened my eyes." (FGD 4)

" You work with confidence because you know what you are
doing. Like before I used to go to the place where there were
1o children because I really was not too sure what I was
doing, but since I know this IMCI I know exactly what I am
doing." (FGD 1)

Implementation of IMCI was consistently described by
respondents as being time consuming, but this was also
seen as beneficial in improving the relationship with
mothers, and the respondents' confidence improved
when using the IMCI approach led to the mothers seeing
them with a new respect.

"In IMCI we ought to examine the child from head to toe,
s0 most of the mothers they enjoy the examination, so they
encourage others in the community." (FGD3)

The chart booklet was seen as a useful desk aid, which
guided them in the management of children and
improved their confidence in transferring their skills to
the workplace after training,

"And then if you are assisting a child, you open your IMCI
book, so you can no longer make a mistake, that's what's
nice because you are not alone, everything you've got there."
(FGD 4)

"Now I know the right dose [of medication] that must be
given. So after IMCI, whether you are a genius or not, the
chart booklet must be there all the time." (FGD 2)

Other factors mentioned as facilitating implementation of
IMCI was the support of colleagues, especially those who
were IMCI trained, and that treatments recommended by
IMCI are available at the clinic.

"We have that motivation from the people that were trained
before you, the support from our colleagues" (FGD3)

"One thing I can say is the treatment, because we have got
it at the clinic, so if the chart booklet says ‘give this for that'
you know that you [have] got it." (FGD4)

IMCI implementation: barriers

The biggest barrier to IMCI implementation, that was con-
sistently mentioned, was that IMCI consultations take
longer, which is a particular problem given staff shortages
in many clinics.
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"I am the only one who is IMCI trained, so it is not easy to
do it the correct way because I will not be able to finish these
children by 4 pm." (FGD4)

Lack of support from colleagues in the clinic, particularly
those not trained in IMCI, was identified as a major bar-
rier. Encouraging other members of the health team,
including ambulance services and doctors at the referral
hospital, to support IMCI was expressed as a challenge.

"The people who are not [IMCI] trained, they seem to have
a negative attitude towards the people who are IMCI
trained, because that person will not understand why is it
that you are taking too long to finish your clients."(FGD 4)

"If the sister in charge of the clinic did not undergo this
training she will not understand the IMCI language and if
Twant to implement IMCI it will be a problem." (FGD2)

The time taken for IMCI consultations did cause longer
waiting times. Respondents described dealing with this
situation in several different ways; non-IMCI trained
nurses took over care of some children, IMCI was only
partially implemented, or some children did not get seen
at the end of the day.

" Sometimes you find that someone who is not trained is
[seeing children] ...other nurses are just outside helping to
consult." (FGD 3)

"In other clients, you can see, you cannot give one hundred
percent what you are supposed to give, because you have to
push the line [reduce the queue]." (FGD 1)

"You have to cut the patients when it is 4 o'clock. So you
see, you won't be able to see them all. We will implement
[IMCI], but we won't manage fo see them." (FGD3)

Patient expectations were also identified as a barrier;
mothers expect to receive treatments that are no longer
used according to IMCI. This is worse if the practises of
IMCI trained and non-IMCI trained nurses are inconsist-
ent.

"They [mothers] are unhappy because we are not all
trained. So on another day they will see someone who will
give paracetomol when the temperature is 36, and they get
confused." (FGD2)

"They are expecting to go home with something. We tell
them to give the hydration at home, or the cough remedy at
home, they don't like it." (FGD4)

http:/Avww. biomedcentral.com/1471-2431/9/62

Recommendations suggested by respondents

Respondents suggested that all clinic nurses be trained in
IMCI, and that all IMCI trained nurses also be trained in
prevention of mother to child transmission of HIV
(PMTCT) and HIV/AIDS counselling. In addition, they
felt that the period of IMCI training should be increased,
with more emphasis on the module for the sick young
infant. Suggestions included that the training be split into
two separate weeks, or that an extra week be allocated to
the sick young infant. Respondents felt that clinical ses-
sions could be re-organised, to reduce the time spent trav-
elling for short clinical sessions. They also suggested that
increasing IMCI coverage would strengthen implementa-
tion, that facilitators work full-time on IMCI, and that
more follow-up visits and IMCI update workshops should
be held.

"You would start with the sick child from [age] two months
to five years, let's say [this is covered over] two weeks and
then another week [for the sick young infant|... because
now we do a lot of travelling ... that was really exhausting,
plus homework." (FGD 1)

Discussion

Overall, the IMCI training course was consistently very
well received by respondents, who reported that the vari-
ety of methodologies enhanced the experience of the
training, and reinforced the skills and knowledge
required. Training materials were well understood by par-
ticipants. The WHO approach of providing detailed
guidelines for facilitators supported by complex, well-
developed training materials ensures that training is inter-
esting, well prepared and information is consistent. It
requires skills and resources to develop high quality train-
ing materials, so providing generic materials which can
then be adapted at country level [30]worked very well in
our setting,

IMCI facilitators are carefully selected, well trained, and
supervised by a course director, and the high ratio of facil-
itators to participants allows careful monitoring of partic-
ipants' progress. In this evaluation, facilitators were
consistently rated very highly by respondents in terms of
their knowledge and exceptional commitment, as well as
for their ability to identify problems and help individual
participants. From this evaluation it can be said that strict
selection criteria for facilitators helped to ensure good
quality of IMCI training, which has been maintained dur-
ing the expansion of the IMCI strategy.

Health workers in all groups strongly endorsed the IMCI
approach to assessment and management of a sick child,
frequently saying that this had been a challenging area of
their practise prior to IMCI training, and that they gained
confidence and skills from IMCI. The training was felt to
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be comprehensive, and participants gained most of the
required skills. The approach of using simple, defined
signs and symptoms to assess a child gave practitioners
clarity and confidence in their practise.

The major problem identified with IMCI training was a
lack of sufficient time during the course. One reason for
this is that, in South Africa and other high HIV prevalence
countries, an HIV component has been added to IMCI
without extending the duration of the course [31].
Although respondents attended IMCI courses in different
districts and at different times, in all but one of the FGD's,
lack of time was the strongest theme in all areas of the dis-
cussion. It was felt that time was too short for completion
of all activities, that the workload was excessive, and too
much time was spent travelling, making the clinical ses-
sions rushed. In particular, participants did not get maxi-
mum benefit from the modules on the young infant and
breastfeeding. Although respondents mentioned that
there was a lot of repetition, this was felt to be needed for
them to learn the materials thoroughly. Given shortages
of skilled staff in many developing countries, it is difficult
for health workers to leave their workplace for 11 days of
training, and conducting an IMCI course is logistically dif-
ficult and expensive. This makes it difficult to extend the
training period, and in several countries the training
course has been shortened [32], although this may
adversely affect performance[23]. If benefits to child sur-
vival are expected from IMCI, given the poor performance
of IMCI trained health workers[33], is it realistic to expect
that all skills required for management of sick children
can be acquired over 11 days, and that these skills can be
maintained for years to come?

If longer training is not feasible, alternative approaches
could be taken. The course could be split into two week-
long components, giving participants time to practise
their skills before moving to the second week. Course par-
ticipants could be given self-learning tasks away from the
classroom, for example video or written exercises, or a
case log, which could be assessed by facilitators. Interac-
tive computer-based learning methods could also be a
useful aid to leaming. Clinical practise could be re-organ-
ised, with fewer longer clinical sessions, and clinical prac-
tise away from the course could be introduced. A formal
assessment on completion of training could replace some
of the monitoring currently undertaken during the course,
despite respondents in this study saying that the lack of a
formal assessment was a positive aspect of the training. As
health worker performance has been shown to be weakest
in assessment of severely ill children [33,34], a formal
assessment would also ensure that all IMCI practitioners
reach competency in assessing those signs on which these
classifications depend. Similar strategies could be used to
maintain IMCI skills over time.

http:/Avwww.biomedcentral.com/1471-2431/9/62

Training alone has been shown to have little lasting effect
on health worker performance [35], and adherence to
guidelines may be poor regardless of having undergone
training [36]. So, for sustainable improvements, training
should be combined with other approaches, including
supervision [37]. IMCI requires radical changes in prac-
tise, so follow-up visits are critical for helping newly
trained IMCI practitioners to transfer their skills to the
workplace. Although respondents reported that follow-up
visits were beneficial, these were frequently delayed,
which can lead to a loss of skills [27]. Follow-up visits
include assessment of clinical competence, so IMCI super-
visors must be competent IMCI practitioners, and should
attend an additional 5-day course on IMCI follow-up. In
KZN and Limpopo IMCI facilitators do follow-up visits
because clinic supervisors do not have the skills, making
clinical supervision unsustainable. Implementing and
sustaining follow up after IMCI training has repeatedly
been shown to be a problem in Bangladesh, Tanzania,
Peru and Uganda [19,23-25], suggesting that follow-up
should be reviewed to make it less resource intensive. For
example, newly trained IMCI practitioners could come to
a central clinical venue where observations and discus-
sions could be used to provide support for implementa-
tion. Ongoing IMCI updates, as suggested by respondents,
could give opportunities for IMCI practitioners to meet,
solve problems together, and provide peer support. Other
methods of improving implementation like awarding
clinics 'IMCI excellent' accreditation could be used to
motivate practitioners. A recent study evaluating interven-
tions to improve performance of IMCI trained health
workers, showed that a combination of additional sup-
ports following training (training and support for supervi-
sors, ongoing supervision, additional job aids, and non
financial incentives) improved performance of health
wortkers significantly. This suggests that success in main-
taining health worker performance requires interventions
that target multiple determinants of health worker prac-
tise, although providing ongoing supervision remained a
problem [38].

The additional time taken for an IMCI consultation was
expressed as a barrier to implementation, leading to par-
tial implementation of IMCI, which has been repeatedly
shown in assessments of IMCI implementation [23].
Counselling messages recommended by IMCI are time
consuming for health workers to deliver, and health work-
ers under time pressure could limit counselling messages
to those that are most essential, or alternative ways of
delivering counselling messages, for example written
materials, could shorten the consultation time. However,
IMCI skills improve with practise [39], and newly trained
IMCI practitioners need support in the initial period after
completion of training if they are to gain confidence. Time
pressures could be reduced by allocating a reduced work-
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load initially, and other nurses and child carers could be
informed that IMCI implementation may take longer ini-
tially, but this is due to improvements in the care of sick
children. Another important barrier was carers demand-
ing medication not recommended by IMCI, which has
also been a problem in other settings [37]. If treatments
are to be discontinued, this policy should be imple-
mented consistently and guidelines provided for all
health workers seeing children, or if possible, such medi-
cations could be removed from the clinic. If not
addressed, this issue will continue to undermine IMCI
implementation,

Limitations to this study include that respondents for the
focus group discussions were selected by IMCI co-ordina-
tors who were familiar with respondents and may have
been involved in their training. Co-ordinators however,
were not present at FGD's, and although they knew IMCI
was to be discussed they were not told that the training
specifically was being assessed. Respondents were told
that individual comments would be confidential, but it is
possible that they had the perception that researchers
wanted to hear positive things about IMCI training and
implementation.

Conclusion

IMCI training course participants gave positive feedback
about the content and methodology of the IMCI training,
however it was strongly felt that the course was too short
to acquire all skills and follow-up after training is cur-
rently insufficient to bridge this gap. Further research is
required to prospectively assess the training and deter-
mine whether different training approaches could
improve health worker performance. If IMCI coverage is
to be improved sufficiently to have a beneficial effect on
child survival, innovative solutions are urgently required
to ensure that newly trained practitioners can transfer
their skills to the workplace and maintain these skills over
time. These approaches would also need further research
to determine which interventions would be most effec-
tive.
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settings. Integrated management of childhood illness (IMCI) is a WHO/UNICEF strategy for improving
morbidity and mortality in under 5 children attending first level facilities in developing countries. In
high HIV-prevalence settings, IMCI includes an HIV component for identification and management of
HIV-infected and exposed children, which requires health workers to ask all mothers about their HIV
status and check all children for signs of HIV. Effective implementation of the HIV component depends
on the ability and willingness of health workers to take every opportunity to identify HIV-infected
children during routine care, and implementation in South Africa is poor.

In 2006, we conducted 10 focus groups in two provinces in South Africa with IMCl-trained nurses, and
with mothers attending first level facilities, to determine their attitudes towards, and experiences of,
routine checks for HIV during consultations with sick children. Nurses were frequently unwilling to
check for HIV in all children, believing it was unnecessary, unacceptable to mothers, and that they lack
skills to implement HIV care. Nurses feared mothers would become upset or make a complaint. Mothers
consistently recognised the importance of checking children for HIV and supported implementation of
routine checks, although the attitude of the nurse was important in determining the acceptability of HIV-
related questions. Mothers expressed fears about lack of confidentiality from nurses, and that receiving
HIV-related services could lead to unintentional disclosure of their HIV status.

Nurses lack the skills in HIV management and communication skills to implement the HIV component
of IMCI. We identify issues relate to improved training, clear policies on record keeping, and organization
of health services to respect privacy and confidentiality, to improve the willingness of health workers to

provide HIV care and mothers to accept it.
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Introduction

South Africa is experiencing one of the largest HIV epidemics in
the world. HIV seroprevalence among pregnant women attending
government antenatal clinics was 29.1% in 2006 (DOH, 2007), and
vertical transmission has resulted in a large burden of paediatric
HIV disease and reversal of gains achieved in reducing child
mortality. In South Africa, HIV causes over 40% of child deaths
(Bradshaw & Nannan, 2003), an estimated 290 000 children under
15 years are living with HIV (UNICEF, 2008), and HIV-related illness
and death has had a devastating effect on households and
communities (Hosegood, Preston-Whyte, Busza, Moitse, & Timaeus,
2007). Despite the introduction of interventions to prevent mother
to child transmission of HIV (PMTCT), high vertical transmission
rates have been reported (Rollins, Little, Mzolo, Horwood, & Newell,
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2007), and inadequate follow-up of HIV-exposed children is found
in PMTCT programmes across the region (Doherty, McCoy, &
Donohue, 2005; Perez et al, 2004; Sherman, Jones, Coovadia,
Urban, & Bolton, 2004).

Poor PMTCT follow-up results in lost opportunities for early
testing of HIV-exposed children and delays in treatment initiation,
and is associated with poor parental education, low socioeconomic
status, and poor support from family and partners (Ioannidis et al.,
1999; Jones, Sherman, & Varga, 2005). Fear that receiving PMTCT
services, particularly infant formula, could lead to unintentional
disclosure of HIV status (Kebaabetswe, 2007), and fear of negative
interactions with staff have been identified by mothers as barriers
to attending follow-up (Painter et al., 2004). Without access to
treatment, over half of HIV-infected children die before their
second birthday (Newell et al, 2004). Most deaths occur from
common childhood illnesses, and most children who die never
reach an HIV diagnosis or enter HIV care. Anti-retroviral treatment
(ART) is now available, but only a small minority of children
needing treatment receive it, an estimated 32000 South African
children in 2007 (UNICEF, 2008). Children are under-represented
among those receiving ART (Orne-Gliemann et al., 2008), despite
evidence of the benefits of early treatment initiation (Violari et al.,
2008). Most HIV-related deaths in children could be prevented by
early HIV diagnosis, effective care for common childhood illnesses,
and ART. Access to child health services is the first step to secure
HIV care for children (World Health Organization & UNICEF, 2008).

Integrated management of childhood illness (IMCI) is a strategy
developed by the World Health Organization (WHO) and United
Nations Children’s Fund (UNICEF) to improve child survival in
resource poor settings (Gove, 1997). IMCI was adopted by South
Africa in 1997, as the gold standard for delivery of child health
services at primary level, but IMCI guidelines did not specifically
include HIV. In South Africa, and other high HIV-prevalence coun-
tries, IMCI guidelines were, therefore, adapted to include a vali-
dated HIV component to identify and manage children with
symptomatic HIV infection, and those who are HIV exposed (Qazi &
Muhe, 2006). According to the IMCI/HIV guidelines, health workers
ask every mother bringing a sick child to the clinic about her HIV
status, and check all children for those common signs and symp-
toms most predictive of symptomatic HIV infection. This includes
asking about previous infections, and a brief examination for
enlarged lymph nodes, parotid gland enlargement and oral thrush.
IMCI sets out clear criteria based on these findings, according to
which a child may be identified as HIV exposed, or classified as
‘suspected symptomatic HIV infection’, and the mother offered HIV
testing for the child (Horwood, Liebeschuetz, Blaauw, Cassol, &
Qazi, 2003). IMCI classifications are usually recorded on the child’s
medical card, and IMCI provides no specific guidance about
recording of HIV-related information. Theoretical and clinical
training for implementation of the HIV component was added to
the 11-day IMCI training course, but without increasing the dura-
tion of the course. IMCI is the main point of entry to HIV care for
children attending primary level facilities in South Africa, and is
identified as a priority area for action by the South African
Department of Health (Department of Health, 2007), but imple-
mentation has been sub-optimal (Horwood et al., 2009).

Theoretical context

Health workers are the key to service provision for HIV-infected
mothers and their children, but unless adequately trained, skilled
and motivated, they may become a constraint to scaling up of
services (Bharat & Mahendra, 2007; Kober & Van Damme, 2004).
Provision of HIV care for children depends on the ability and will-
ingness of health workers to take every opportunity to identify

children at risk, and this is the basis of the IMCI/HIV guidelines.
Some studies suggest that health workers lack skills and confidence
to provide integrated HIV care (Bharat & Mahendra, 2007; Harries
etal,, 2007), and that poor attitudes to HIV-infected individuals can
be linked to lack of knowledge and experience (MacPhail, Pettifor,
Coates, & Rees, 2008; Smit, 2005). Inadequately trained health
workers are more likely to report negative attitudes (Reis et al.,
2005), and training in AIDS management can reduce fear of infec-
tion, and increase sympathy and willingness to provide care
(Armstrong-Esther & Hewitt, 1990; Ezedinachi et al., 2002). Few
health workers are trained in the specific communication skills for
‘breaking bad news’ that are required to initiate discussions about
HIV. Health workers frequently find breaking serious news stressful
and unpleasant (Ptacek & Ellison, 2000), and may fail to do so to
protect their own emotional wellbeing (Fallowfield & Jenkins,
2004). Effective communication, when giving bad news, requires
training, and this has been shown to improve skills and confidence
in initiating such discussions (Back et al., 2007).

Disease-related stigma is a process whereby individuals with an
illness are deemed undeserving of help, or assigned blame for the
illness (Schulte, 2002). People living with HIV/AIDS (PLHA’s) are
often stigmatised because behaviours leading to infection are
considered avoidable (Maman et al., 2009), and this is linked to
other stigmas associated with risk behaviours like promiscuity,
homosexuality and transactional sex (Simbayi et al., 2007). External
stigma is behaviour from others which negatively changes the way
individuals are treated; examples include gossiping and attaching
negative terms to the person (Uys et al, 2005). Stigma may be
related to fear of contagion, or of the suffering and death associated
with the disease (Maman et al., 2009), and sets HIV-infected indi-
viduals apart from the community. Poor and judgemental attitudes
of health workers towards PLHA's have been widely described
(Greeff & Phetlhu, 2007; Sadob, Fawole, Sadoh, Oladimeji, &
Sotiloye, 2006), including feeling that they deserve punishment
(Adebajo, Bamgbala, & Oyediran, 2003) and that providing HIV
treatment is a waste of resources (Dlamini et al., 2007). Discrimi-
natory attitudes may be more common among nurses compared to
doctors (Reis et al, 2005), particularly in South Africa where
discrimination has been entrenched in the nursing profession, and
the construction of nurses’ identity has emphasised moral and
intellectual superiority (Jewkes, Abrahams, & Mvo, 1998).

In South Africa, high HIV prevalence has profoundly affected
health workers' environment. Fear of occupational HIV exposure
may lead to implementation of non-rational and stigmatising
techniques to prevent contamination (Reis et al., 2005), and fear of
being stigmatised by association for working with AIDS patients,
may make nurses reluctant to combat AIDS stigma (Greeff &
Phetlhuy, 2007; Uys et al., 2005). High HIV prevalence among health
professionals, particularly nurses, increases stress and staff short-
ages (Connelly et al., 2007), and nurses frequently have to care for
HIV-infected colleagues (Minnaar, 2005). This challenges an
important coping strategy for people dealing with death, that of
invulnerability, causing fear and lack of compassion for those
afflicted, and health workers may distance themselves from the risk
of infection by blaming the disease on identifiable ‘out-groups’
(Skinner & Mfecane, 2004). When implementing IMCI health
workers identify HIV-positive women in their own communities,
this may bring HIV/AIDS just ‘too close to home’.

HIV infection particularly affects women; external stigma is
experienced more by women, against whom most blaming
descriptions applied to PLHA’s are directed (Duffy, 2005). Thoughts
and behaviours stemming from the persons own negative
perception of themselves leads to internal stigma, with feelings of
shame, guilt and self loathing (Vanable, Carey, Blair, & Littlewood,
2006), self-exclusion from services, and fear of disclosure (Greeff &
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Phetlhu, 2007). This often leads to depression, particularly among
women (Simbayi et al., 2007). Gender inequalities are entrenched
in South Africa, where violence against women is commonplace
(Pronyk et al., 2008); stigmatisation reinforces these power hier-
archies and gender stereotypes (Holzemer et al., 2007). Women
who have experienced intimate partner violence are at higher risk
of HIV infection (Dunkle et al, 2004), and disclosure of HIV
status often results in conflict, violence or abandonment (Medley,
Garcia-Moreno, McGill, & Maman, 2004). Inequality and poverty
particularly affect African women, who are often unable to make
individual rational choices, and may, therefore, adopt the fatalism
or denialism common among people in powerless conditions
(Kalipeni, 2000). Negative attitudes of health workers and fears
that confidentiality may not be respected may cause further anxiety
and reluctance to disclose to health workers (MacPhail et al., 2008).

Thus, the context in which HIV-infected women and health
workers find themselves impacts on health workers’ willingness to
help mothers and children access HIV care, and the mother’s ability
to seek care for herself and her child. This article describes the
attitudes towards, and experiences of, implementation of routine
checks for HIV in the context of IMCI implementation, from the
perspective of both caregivers and nurses.

Methods
Study setting

The study was conducted in two provinces of South Africa,
KwaZulu-Natal (KZN) and Limpopo, in April and May 2006. IMCI
implementation began in 1998, and at the time of our study 1325
health workers had been IMCI trained in Limpopo and 1300 in KZN,
comprising 47% and 32% of health workers seeing sick children in
primary health care (PHC) clinics, respectively. Of 474 PHC clinics in
Limpopo, 283 are implementing IMCI, and in KZN, IMCI is being
implemented in 387 out of 604 clinics. All IMCI-trained health
workers currently working in PHC clinics are nurses.

The antenatal HIV seroprevalence in 2006 was 20.7% in Limpopo
and 39.1% in KZN (DCH, 2007).

Data collection methods

We conducted a total of 10 focus group discussions (FGDs), 5
with IMCI-trained nurses (3 in KZN and 2 in Limpopo) and 5 with
mothers and caregivers (3 in KZN and 2 in Limpopo). Urban and
rural districts were selected in each province by convenience
sampling.

Discussions with nurses were conducted in English by an
experienced researcher with the help of an observer taking notes,
and were audio recorded. Participants were asked to describe their
experiences and feelings related to implementation of the HIV/IMCI
guideline, and any enabling factors or barriers that affected
implementation. Discussions were open-ended and allowed
participants to direct the discussion.

Discussions with caregivers were conducted in the local
language, via an interpreter and with the help of an observer, and
were audio recorded. Themes discussed included experiences of
attending the clinic with the child, and their feelings about the care
their children receive, particularly relating to the introduction of
IMCI at the clinic. Caregivers were then asked more specifically
about HIV, and discussed their experiences of being tested, and
their attitudes and experiences of routine HIV-related questions in
the consultation with a sick child.

Ethical approval was obtained from the Biomedical Research
Ethics Committees of the University of KwaZulu-Natal Medical
School, Durban, and WHO, Geneva.

Participants: IMCI-trained nurses

The study population consisted of IMCI-trained nurses in Lim-
popo and KZN. In each district, IMCI co-ordinators selected up to 10
IMCI-trained nurses who would contribute to a discussion on IMCI
implementation. To ensure that they had relevant experience,
participants were purposively selected on the basis that they were
currently working in a PHC clinic, and had been trained since 2002,
when HIV assessment for every child was introduced. Participants
were informed in writing about the research and invited to
participate. They were compensated for their transport costs and
received refreshments. Written consent was obtained, and anyone
not wishing to participate was free to refuse. Participants were
assured that individual comments would remain anonymous.

Participants: carers of children under 5 years

Clinics implementing IMCI were selected in each district by
convenience sampling. Caregivers of children under 5 years
bringing their children to the dinic on the day of the FGD were
requested to participate; this included mothers and other care-
givers who cared for the child on most days. Participation was
offered to all those eligible and waiting in the queue on the day of
the FGD, and up to 10 mothers or caregivers, regardless of their HIV
status, who volunteered to take part, were selected. All participants
were informed about the study and gave written consent in their
local language. Participants received refreshments, but there was
no other incentive to participate.

Data analysis

All audio tapes were transcribed verbatim. Audio tapes from the
FGDs with caregivers were translated into English. The transcrip-
tions, together with the observation notes, were analyzed by two
researchers independently. Major and minor themes were identi-
fied through manual content analysis of the transcripts, and
differing interpretations were discussed in order to reach
a consensus position.

Results

The results show contrasting attitudes between health workers
and caregivers to the implementation of routine checks for HIV in
children. Health workers frequently expressed negative attitudes,
saying that such checks were unnecessary and unacceptable to
mothers, that they lacked skills to implement HIV care, and were
fearful of adverse reactions from mothers. However, mothers
expressed consistently positive attitudes towards routine checks in
their children, but acknowledged the importance of the health
worker'’s approach in determining the acceptability of HIV testing.

Health worker perspectives: barriers to implementation

Attitudes of health workers

In every FGD, nurses expressed reservations and fears about
discussing HIV with mothers, saying that it was painful to raise the
topic, or describing it as ‘embarrassing’ or ‘shocking’. Nurses repor-
ted that it was difficult to speak about HIV at every consultation,
particularly if the mother had previously reported being HIV
negative, and that mothers avoid clinics or health workers where
IMClI is being implemented to avoid the HIV-related questions.

‘You have to ask every mother that comes about the [HIV] status, it's
so embarrassing. You ask, but it is so embarrassing, because after
they go outside (they say) “Iwill never come back to this clinic: that
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nurse in that consulting room asked about HIV". She tells others
outside there, so it's embarrassing’ (Nurses FGD5).

In all FGDs, some nurses expressed the view that it was unac-
ceptable to mothers for the nurse to ask about the HIV status or
even to check the child, although the examination required is not
specific to HIV. Nurses expressed fears about possible outcomes of
routine checks for HIV; they were afraid they could be sued, that
mothers would avoid coming to them in the future, or would make
a complaint. There was apprehension about possible emotional
reactions from the mother, like distress or anger, and the possibility
of being assaulted or threatened was also raised in one focus group.

‘Once you check the child for lymphadenopathy or anything, the
mother says “so you are suspecting that my child is not well, but
you didn’t say anything”. So you can end up in a court of law
because she is assuming that you are suspecting the child of having
HIV when she does not have HIV. Maybe the child is just having
mumps, that makes the child to have a lump’ (Nurses FGD4).

Many nurses were hostile to implementation of the HIV
guideline, feeling that it was unnecessary to check every child,
particularly if the child was well and had no obvious signs of HIV.
Some nurses admitted that they did not routinely ask about HIV,
and one said that the HIV component ‘should be scrapped’ (Nurses
FGD5).

‘No, I don’t feel that we have to routinely do all children, because
some of them they are healthy and good, and even if you assess the
road to health chart they don’t come as a regular client. Some they
Just come when there is an outbreak of flu’ (Nurses FGD1).

Health workers did not overtly express stigma or discrimination
towards HIV-infected mothers or children, but some judgemental
attitudes were expressed, and at times HIV was associated with
a particular racial or socioeconomic group.

‘They [nurses| tell the [pregnant] women they have indulged
themselves in unprotected sex and now it is easy for them because
the government has put this PMTCT program in action. So they
must test [for HIV] because they have done this thing’ (Nurses
FGD4).

‘We've got a lot of blacks living in [this area] now and they come to
the clinic, but they are not like poor, or something, where you can
say, “okay, that’s a child I can suspect [of having HIV]" (Nurses
FGD1).

Recording of clinical findings on the patient record card

Concerns were frequently raised about recording the IMCI
classification of ‘suspected symptomatic HIV' on the child’s card,
particularly before the HIV status has been confirmed; the major
concern was about legal liability. IMCl does not provide clear
guidelines in this regard.

‘According to South African what-what, there is something that
says you cannot suspect someone is positive. So you cannot say
that this child is positive, whereas the child has not tested, and you
have to write on the card ‘symptomatic of HIV’ and they have not
tested’ (Nurses FGD4).

Inadequate training

Another strong theme identified was that nurses felt their
training and knowledge of HIV was inadequate. Nurses described
sometimes being unable to answer the mother’s questions; this
made them feel inadequate and they did not have anyone to refer to
for advice. For example, giving co-trimoxazole prophylaxis to
exclusively breastfed babies when mothers are told to give no other

foods or fluids, ‘That is a bit contradictory...even for me, myself as
a practitioner, I usually get confused but in front of the mother I
shouldn’t be..., something must be done to explain to the practitioners’
(Nurses FGD4). These uncertainties undermine the nurses’ confi-
dence when using the IMCI/HIV guideline and are a barrier to
implementation.

In South Africa, a two week AIDS counselling course is required
for practitioners to provide counselling for HIV testing, and some
nurses believed that unless they had attended this course they
were not trained to raise any issues around HIV or PMTCT. Several
said that they simply ask the mother to go to the HIV counsellor
without explanation, because they are ‘not allowed’ or ‘not covered’
to talk about HIV without formal AIDS counselling training. Others
check for HIV, but have to refer the mother elsewhere for the child
to be tested.

‘It [talking about HIV] is difficult and needs skills. Everyone should
have done VCT [voluntary counselling and testing training] so that
you have those skills. I am not transparent with the mother; I just
say that there is somebody else who can examine the child’ (Nurses
FGD2).

Nurses recommended that IMCI include more information
about HIV, that all IMCI-trained health workers be trained in HIV/
AIDS counselling and PMTCT, and that there be updates for IMCI-
trained nurses. Nurses also suggested that increased supervision
would improve implementation.

If IMCI could have, on the part of suspected symptomatic HIV.,
have more symptoms that we are going to look for., some of the
clinical features that the children present with, more of that, and
how to treat them’ (Nurses FGD 5).

Other barriers

Other barriers mentioned included that implementing the HIV
guideline was time consuming, that mothers may need permission
from other family members for HIV testing of the child, and that
children come with multiple carers. IMCI does not provide clear
guidelines about provision of care for a child who attends without
the mother.

‘You will try and explain that “you must come back monthly and
take this treatment”, but usually, most of them they won’t comply.
Because today it is granny bringing the child, and tomorrow it is
aunt, that day it's the sister’ (Nurses FGD4).

Services for HIV are often fragmented, so mothers and children
have to see different health workers to receive all the services they
need, leading to poor compliance.

‘We have the PMTCT follow-ups at our antenatal clinic on Fridays.
Now the problem is, if those children present with any minor
ailment, then they are sent up to us..., then they refer them to the
doctor...if they need to go on ARV’s or whatever, but we are sending
them up and down, up and down, that’s how we do it' (Nurses
FGDS).

Enabling factors for implementation

Nurses who use the HIV guidelines reported that mothers are
usually willing to disclose their HIV status, and nurses gained confi-
dence by seeing HIV-positive children get better with treatment.

‘Once you put the child on bactrim [co-trimoxazole] you don't find
them [attending] every week with a cough or cold, because before
you even scold them “why are you here every week?”...but once
you put the child on bactrim you are able to follow the child up’
(Nurses FGD5).
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A well-functioning antenatal PMTCT program was a strong
enabling factor for IMCI-trained nurses to implement the HIV
guidelines, because the mother already understands the need for
follow-up of the baby. Another enabling factor was support from
other IMCI-trained nurses in the clinic, so that consistent infor-
mation is given to mothers, and relevant information recorded on
the card, although this was also used as a way of avoiding discus-
sing HIV with the mother.

‘{mothers] knew their status during antenatal care, so it is easy
from me... when I do IMCI because I don’t even ask their status;
I just peruse the card and [ just see this is an HIV positive child’
(Nurses FGD4).

Community health workers and support groups attached to the
clinic made it easier for nurses providing HIV care.

‘We've got quite a number of community health workers who are
living with this community, who are teaching this community from
theirown environment, and when they [the community| come to the
hospital ...they know everything about AIDS. And they know about
this shared confidentiality so it has helped us a lot'(Nurses FGD1).

Perspective of caregivers

Attitudes of caregivers

In all focus groups, mothers consistently expressed positive
attitudes towards routine checks for HIV for children attending the
clinic, and HIV testing if appropriate. They felt strongly it was better
to know the HIV status, so the child could receive treatment.
Mothers were aware that they had a choice about HIV testing, and
their child could not be tested without their consent. This was
viewed positively because you would not have to be tested until
you are ‘ready’.

It is better to treat early rather than when the baby is sick, sick,
sick. So, I think I am happy that the sister checks my baby and tells
me early how my child is. They give the treatment early rather than
stay and know nothing’ (Carers FGD1).

Although generally positive about checking for HIV, many
women expressed fear, which at times made them reluctant to
accept HIV testing or get the results. Mothers associated a positive
HIV test in their child with being positive themselves.

It is frightening, though still I will allow the nurse to check the
signs. Why? Because if my child does have it, then automatically it
says I also have it’ (Carers FGD3).

However, some women did express concerns about HIV-related
questions, which they saw as threatening and as implying that
health workers think that they are HIV infected.

‘What I don’t like is, when I bring my child with diarrhoea, the
nurses ask whether [ was tested when I was pregnant. And I think
they are judging my child to be HIV positive when they are talking
to me’ (Carers’ FGD 4).

Mothers also expressed that the way the nurse approached the
discussion was important in determining the acceptability of HIV
testing. Although no experiences were described of stigma or
discrimination from health workers, mothers worried about
confidentiality, fearing that nurses may discuss their HIV status
amongst themselves.

‘The nurses have got different approaches; some explain really well
and encourage you to go for testing, such that you feel that you
should go for testing. Other nurses’ approach makes you not to
want to go for testing’ (Carers FGD4).

‘It will be a problem whereby I am entering the office and she is
telling me that I am positive, without seeing my file. I will blame the
nurse who treated me; it will give me impression that when they
are together they do talk about our issues’ (Carers FGD 3).

Recording of clinical findings on the patient record card

Mothers expressed concerns about how HIV test results are
recorded, whether this should be on the clinic records or on the
patient-held card. There was no predominant view on this, with
some mothers saying that the result should be recorded on the
card, and others concerned that this may be read by others. The
consistent view was that the HIV status must be recorded some-
where, and it was important that this should be kept private.

‘I wouldn't mind, it can be recorded on the child’s card or even my
card as long as it is not to be seen by everyone, but my family and
the child’s family only’ (Carers FGD2).

Community attitudes

Mothers described how high levels of awareness of HIV in the
community led to stigma and fear of disclosure; community
members look at anyone who is sick, particularly with certain
conditions like diarrhoea, and immediately assume that the person
has HIV.

‘People will just decide that the child is positive, even if they do not
know that, and the child has not been tested. Because of that you
are fearful and you don’t want to go for help. And you end up not
getting help.. it is the other mothers who we are sitting with in the
waiting room [who decide the child is positive]' (Carers FGD4).

Mothers also felt that they could be judged or stigmatised by
other community members attending the clinic if they received HIV
services like follow-up or supplies of infant formula. PMTCT
services separated from routine services were criticised as being
stigmatising.

‘There is also ‘that door’ that is known to everyone. Because there is
only one health worker there, and it is known if you are seeing
[that] sister it is because your child is HIV positive’ (Carers FGD4).

The women mentioned that partners and fathers of their chil-
dren were unwilling to practise safe sex or be tested for HIV. None
of the women mentioned needing permission for their child to be
tested, but they did express frustration and feelings of powerless-
ness in their relationships.

‘The clinic does provide us with male condoms; our husbands refuse
to use them and we can't force them to use them. Also, as a wife,
you don’t know the life he is living at his place of work’ (Carers
FGD3).

Discussion

This study shows that nurses are frequently unwilling to
implement routine checks for HIV in children, despite general
acceptance from mothers that this is necessary. Nurses are fearful
that discussing HIV in a sick child consultation is unacceptable to
mothers and could lead to an adverse or angry reaction, that they
are vulnerable to legal action, and that they lack skills to care for
HIV-infected children. The mothers’ main concern was that their
children should receive all the treatment and care they require, and
mothers were, therefore, willing to accept routine HIV checks.
However, the attitudes and approach of health workers were
identified as important in determining the acceptability of such
checks. Mothers also expressed concerns that receiving PMTCT
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services could lead to unintentional disclosure of their HIV status to
other community members attending the clinic, and that nurses
might gossip among themselves.

Supportive and knowledgeable providers are crucial for
HIV-positive people to access care, but our findings suggest that
IMCI-trained nurses lack both communication skills and skills in
HIV management to implement the HIV component of IMCL
Reluctance to initiate care for HIV-infected persons may be related
to inadequate AIDS management training (Reis et al.,, 2005), and
nurses in our study felt unsupported and vulnerable due to their
lack of knowledge. They recommended that more HIV-related
information be included in IMCI training, and that more supervi-
sion and support be provided in the workplace, including regular
IMCI updates. Improved knowledge has been shown to improve
confidence and willingness to provide care (Ezedinachi et al., 2002),
and in the complex and changing field of HIV management, health
workers need up-to-date knowledge to feel confident in their
practise. HIV-related information in the IMCI guidelines should be
reviewed and updated, training materials should be strengthened,
and more ongoing support provided for IMCI practitioners after
training. Although other approaches to HIV training could be
considered, IMCI is an international strategy that is accepted as the
gold standard for child health care throughout South Africa, and is
a Department of Health priority. IMCLis, therefore, the best vehicle
for provision of HIV care for children.

Any information that adversely changes a person’s perspective
of his or her future, can be considered to be bad news, and breaking
bad news is stressful for health workers, with a common cause of
this stress being fear of the patients’ reaction (Ptacek & Ellison,
2000). Bringing the possibility of HIV infection into a consultation
raises similar issues, and in our study nurses strongly expressed
fears of adverse reactions from mothers, including anger, distress or
even violence. This reflects a lack of skill and confidence in breaking
of serious or unpleasant news. Nurses in high HIV-prevalence areas
already face increasing workloads and stress, and may avoid dis-
tressing situations in order to protect their own wellbeing. South
African health workers have traditionally been very authoritarian
in their approach to patients (Jewkes et al., 1998), and mothers
identified the approach of the health worker as an important
determinant of the acceptability of routine checks for HIV. The need
for specific skills and training in breaking bad news is widely
acknowledged (Fallowfield & Jenkins, 2004), training in commu-
nication skills can improve health workers' approach to patients
and willingness to speak about HIV (Back et al.,, 2007), and respect
and good communication increases uptake of HIV services (Weiser
et al,, 2006). It has been assumed that AIDS counselling training
provides health workers with all the required counselling skills, but
the skills needed for counselling children and families, and for
breaking of bad news, are distinct and go beyond those required for
AIDS counselling. Training in the specific counselling and
communication skills required when dealing with children and
families in the context of severe or terminal illness would improve
health workers’ confidence, and the implementation of the HIV
guidelines.

Health workers expressed concerns about their vulnerability to
legal action. South African law takes a human rights approach, and
legal action could be taken against a health worker for disclosing
a person’s HIV status without consent, or for refusing treatment,
but not for checking a patient for HIV or for recommending an HIV
test, which would be considered part of the duty of care (AIDS law
project, 2003). However, health workers do require clear written
policies and guidelines to support their practise if they are to feel
confident, particularly with regard to the recording of HIV-related
information on a child’s medical record. Without appropriate
record keeping, ongoing HIV care for children depends on the

mother disclosing her HIV status to the health worker at every visit,
and this study highlights several reasons why this is unlikely to
occur. Poor recording has been identified as a major barrier to
accessing care for children (Ginsburg, Hoblitzelle, Sripipatana, &
Wilfert, 2007), but South African health workers still have no clear
written policies to guide them.

Good record keeping was identified by nurses as an enabling
factor in provision of HIV care for children, and mothers expressed
willingness to have information recorded in their health records.
Availability of accurate and complete records would improve
follow-up and continuity of care, which is becoming more impor-
tant as ongoing care for HIV-infected children on ARV’s is
increasingly being provided at primary care level. Facility-based
records would ensure that health workers have access to relevant
clinical information, but a system would be required to ensure that
information is also available to clinicians at the district hospital
who have an important role in clinical decision making. Electronic
medical records could provide the solution; open source medical
record systems have been shown to effectively improve continuity
of care for HIV/AIDS in an African setting (Seebregts et al.,, 2009),
and are now being recommended by WHO (World Health Organi-
zation, 2008).

In this study, no specific instances of discrimination, breaches of
confidentiality, or stigma from health workers towards PLHA's
were described, either by mothers or health workers, and both
groups had positive attitudes towards provision of treatment to
HIV-infected mothers and babies. Mothers did not identify fear of
stigma from health workers as a barrier to care, but they did
express some concern that nurses may discuss mothers’ HIV status
with each other. These findings contrast with other studies which
have described care being withheld from PLHA's ( Greeff & Phetlhu,
2007), health workers failing to respect confidentiality (MacPhail
et al., 2008), and fear of stigma from health workers as a barrier to
accessing services (Angotti et al., 2009). However, stigma from
community members was identified as a barrier to seeking care,
with mothers expressing concern that receiving PMTCT services
may identify them as HIV positive. Such unintended disclosure has
been shown to lead to stigmatisation (Greeff & Phetlhu, 2007), and
has been identified as an important reason for poor infant follow-
up in PMTCT programmes (Varga, Sherman, & Jones, 2006). Provi-
sion of PMTCT services and HIV care in a separate identifiable area
of the clinic has been clearly expressed as a major barrier to
accessing services, both in this study and elsewhere (MacPhail
et al,, 2008). Policy makers and health managers should urgently
review organization of HIV services and improve their integration
into routine care, so that mothers do not have to choose between
accessing services and being labelled as HIV infected. In the past,
privacy may not have been deemed necessary for consultations
with children, this must also be reviewed to improve accessibility of
PMTCT services.

Limitations to this study include that selection of health workers
participating in FGDs by IMCI co-ordinators may have lead to some
bias, if participants felt they should express positive views about
IMCI. FGDs with mothers were conducted on clinic premises, which
may have made participants reluctant to describe incidents of
discrimination or stigma. Mothers’ FGDs were conducted via an
interpreter, so the quality of the information is dependent on the
interpretation of the translators.

Conclusion

Poor follow-up of HIV-exposed children and poor access to
HIV care for children is a serious problem in South Africa. We
found that health workers lack knowledge and skills, and do not
receive the training, supervision and supporting policy guidelines
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they require, so that health workers who want to provide HIV
care lack the skills and confidence to do so. Additional training on
HIV management and communication skills is required to
improve willingness of health workers to provide care, and
improved integration of HIV care into routine services will make
services more accessible.
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Abstract

Background: Integrated Management of Childhood Iliness (IMCI) is a strategy to reduce mortality and morbidity in children
under 5 years by improving case management of common and serious illnesses at primary health care level, and was
adopted in South Africa in 1997. We report an evaluation of IMC| implementation in two provinces of South Africa.

Methodology/Principal Findings: Seventy-seven IMCl trained health workers were randomly selected and observed in 74
health facilities; 1357 consultations were observed between May 2006 and January 2007. Each health worker was observed
for up to 20 consultations with sick children presenting consecutively to the facility, each child was then reassessed by an
IMCI expert to determine the correct findings. Observed health workers had been trained in IMCI for an average of 32.2
months, and were observed for a mean of 17.7 consultations; 50/77(65%) HW's had received a follow up visit after training.
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but one health worker referred to IMCI guidelines during the period of observation. 9(12%) observed health workers
checked general danger signs in every child, and 14(18%) assessed all the main symptoms in every child. 51/109(46.8%)
children with severe classifications were correctly identified. Nutritional status was not classified in 567/1357(47.5%)
children.

Conclusion/Significance: Health workers are implementing IMCI, but assessments were frequently incomplete, and children
requiring urgent referral were missed. If coverage of key child survival interventions is to be improved, interventions are
required to ensure competency in identifying specific signs and to encourage comprehensive assessments of children by
IMCI practitioners. The role of supervision in maintaining health worker skills needs further investigation.
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those requiring urgent referral, administer appropriate treatments,
and provide relevant information to child carers. WHO
recommends that newly trained IMCI practitioners receive
follow-up visits from IMCI supervisors, starting 4 6 weeks after
training, to assist them in transferring their newly acquired skills to

Introduction

In developing countries 9.7 million children under five years of
age die every year [1], most deaths are from preventable and easily
treatable diseases [2], and in a small number of developing

countries [3]. It is estimated that over 60% of global child deaths
could be prevented by available and affordable interventions [4],
and their effective delivery is critical for achieving the Millennium
Development Goal for child survival [5]. Integrated Management
of Childhood llness (IMCI) is a child survival strategy developed
by the World Health Organisation (WHO) and United Nations
Children’s Fund (UNICEF) [6]. IMCI aims to improve coverage
of essential child health interventions by improving case
management skills of first level health workers, strengthening the
health system for effective management of sick children, and
promoting good community child care practices [7]. South Africa
adopted IMCI as the standard of care for children in 1997, and is
one of 43 African countries to do so [8].

IMCI case management training equips health workers with
skills to manage children for a combination of illnesses, identify

PLoS ONE | www.plosone.org

the workplace [9]. IMCI implementation has been shown to
improve the quality of management of sick children [10,11,12],
and IMCI trained health workers communicate better with care-
givers [13].

However, previous reviews have not described healthworkers’
assessments of children in detail, and have used the observed child
as the unit of analysis. In this article we report the results of an
evaluation of the performance of IMCI trained health workers,
conducted in two provinces in South Africa. We undertook a large
number of observations overall, and for each health worker, so we
are able to use the health worker as the unit of analysis and
describe in detail how health workers assess and classify sick
children. This provides a comprehensive picture of IMCI
implementation in routine clinical practice, from which we are
able to identify gaps in implementation, and suggest solutions.
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Methods

Study site and population

IMCI guidelines in South Africa were adapted to include a
component for management of HIV infected children, and
evaluation of this component was a primary objective of this
study. IMCI trained health workers (HW’s) working in first level
health facilities in Limpopo and Kwazulu-Natal (KZN) provinces,
South Africa, were randomly selected for inclusion in the study.
Health workers without IMCI training were excluded. IMCI
implementation began in 1998, and at the time of our study 1325
health workers had been trained in Limpopo Province and 1300 in
KZN, comprising 47% and 32% of health workers seeing sick
children in PHC clinics respectively.

Training and Data Collection

Two IMCI experts visited facilities to collect data in each
province. They were trained in study methods for two weeks by the
investigators (CH, KV); data collection tools and methodology were
piloted in two health facilities. All IMCI experts had previously
attended the 11 day IMCI training course and the IMCI facilitators’
course, and were experienced IMCI course directors.

The consultation by the health worker was observed by one
IMCI expert who recorded the activities and findings without
intervening. Activities recorded included whether the health worker
referred to the IMCI chart booklet during the consultation, as would
be expected if IMCI was being implemented correctly. During an
IMCI consultation, health workers assess first for general danger
signs, they then assess the four main symptoms (cough or difficult
breathing, diarrhoea, fever, ear pain) and nutritional status. A
classification is then made for each main symptom present,
according to the signs identified during the assessment of the child.
Thereafter, the second IMCI expert assessed the same child
independently, and these findings were considered to be the gold
standard for analysis of health worker performance. If the
management of the child was incorrect, this was changed by the
second IMCI expert as appropriate. Each health worker was
observed for 20 consultations with sick children aged 2 59 months
presenting consecutively to the health facility, or for 3 days if 20
observations had not been completed in that time.

The IMCI experts used standardized data collection instru-
ments to record data about health workers’ previous training and
supervision; assessments by the health worker and the IMCI
expert; and resources available at the clinic to support IMCI
implementation. To monitor quality during data collection, the
principal investigator visited the teams at least monthly, and all
completed forms were checked for quality and completeness.

Consent and ethical approval

Wiritten informed consent was obtained from carers of children
for observation of the consultation with the health worker, and for
the second assessment of the child by the IMCI expert. Health
workers and observed children were allocated codes and no
identifying information was recorded.

The study was conducted in partnership with the South African
Department of Health (DOH), and all first level health workers in
the two provinces were informed by the DOH that a survey of
child health practices was to be undertaken. Participants were not
told ahead of time that they had been selected, or that IMCI in
particular was being evaluated, and because they were employed
by the DOH they were required to participate.

Ethical approval was obtained from the Biomedical Research
Ethics Committees of the University of KwaZulu-Natal Medical
School, Durban, and WHO, Geneva.

". PLoS ONE | www.plosone.org
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Sample Size

A major objective of this study was to assess implementation of the
IMCI HIV component. The sample size calculation was based on the
assumption that 80% (+/—10%) of health workers would correctly
classify for HIV in all 20 cases they assessed, compared to the IMCI
expert. The sample was calculated as 62 health workers. IMCI
trained health workers were randomly selected from a list of all IMCI
trained health workers in each province using computer generated
random numbers [14]. Sampling was stratified by province with
equal numbers of health workers selected from each province.

However, an interim analysis found that only 26% (+/—10%) of
health workers had correctly classified all children, the sample was
therefore recalculated and increased to 77 health workers. The
results of the HIV implementation assessment are reported
elsewhere.

Data management and analysis

Pre-coded data were double entered, cleaned and validated
using Epi-info (version 6.04). Analysis was conducted using SPSS
(version 13.0) and Stata (version 9). The proportion of health
workers who referred to the chart booklet and how frequently, was
used as an indicator of whether observed health workers were
implementing IMCL To determine the performance of observed
health workers, their assessments were compared to those made by
the IMCI experts, which were considered to be ‘correct’ for
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, we
then calculated the proportion of children with each main
symptom who were assessed correctly, assessed incorrectly or not
assessed at all, by observed health workers. We then calculated the
proportion of children with each IMCI classification that were
correctly classified by observed health workers, using the child as
the unit of analysis. 95% confidence intervals were calculated for
all performance indicators.

Results

The consultations of 77 IMCI trained health workers working in
74 primary health care clinics in KZN and Limpopo provinces
were observed between May 2006 and January 2007. Each health
worker was observed for a mean of 2.7 days and 17.7
consultations.

Training of observed health workers

All observed health workers were registered nurses with a
minimum of 3 years nursing training, and had attended an 11lday
IMCI training course, but most had no other special training in
child health. The time since being trained in IMCI was an average
of 32.2 months. Most health workers had received at least one
follow up visit following IMCI training (table 1).

The average number of nurses on the staff establishment at
clinics where we undertook our observations was 6, and on
average 74% of these had been trained in IMCI. In 50/74 (67 %)
clinics visited, more than 60% of nurses were IMCI trained.

Performance of observed health workers during the
observation period

31/77(40%) health workers referred to the IMCI chart booklet
during every observed consultation, 35(45%) did so during some
observed consultations, and only one health worker never referred
to the chart booklet during the period of observation.
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Table 1. Training of observed health workers.

Months since training in IMCI (n=77) Number (%)

il 12 (16)

12-23 10 (13)
24-35 22 (29)
36-47 16 (21)
48 or more 17 (22)

Additional training in child health

None 55 (71)
IMCI facilitator 1M
IMCI supervisor NG
Primary health care diploma® 70)
Expanded programme of immunisation 10 (13)
Anti-retroviral treatment for children T
Tuberculosis treatment for children 1)
Number of IMCI follow-up visits
0 27 (35)
1 34 (44)
2 13.(17)
3 34

*One year course includes paediatric module.
doi:10.1371/journal pone.0005937.1001

During the period of observation, 9 (12%) health workers asked
about three general danger signs (unable to drink or breastfeed,
vomiting everything, and convulsions with this illness) in every child,
and 14 (18%) asked about all four main symptoms in every child. 7/
9 (78%) health workers who checked the danger signs in every child
also checked all main symptoms in every child. Only 17 (22%)
health workers plotted the weight of all children. Depending on the
presenting complaints of children presenting to the facility, each
observed health worker assessed children with different symptoms
and signs. Table 2 shows the performance of each health worker in
classifying the children assessed during the observation period.

No association was found between health worker performance
and whether the health worker had received a follow up visit by a

Evaluation of IMCI Assessments

supervisor, or the time since being trained in IMCI (data not
shown). However the number of health workers in the sample was
insufficient to exclude such an association.

Classification of observed children by health workers

During the 1357 observed consultations, health workers asked
about three general danger signs in 795(58.6% CI: 49.8% 66.9%),
and the four main symptoms in 815(60.1% CI: 51.0% 68.5%)
children. Health workers did not ask about cough in 123(9.1% CI:
6.3% 12.9%) children, diarrhoea in 297(21.9% CIL 15.7%
29.6%) children, fever in 310(22.8% CI: 17.1% 29.8%) children,
and ear problems in 409 (30.1% CI: 23.0% 38.3%) children. The
performance of health workers in classifying observed children for
each main symptom is shown in table 3.

Of 112 children assessed as having a severe classification or a
danger sign by the IMCI expert, 52 (46.4% CI: 35.5% 57.7%)
were also given a severe classification by the health worker. Health
workers’ performance in identifying each IMCI classification is
shown in table 4.

Health workers either did not assess, or did not classify, for
malnutrition in 567/1357(41.8% CI: 34.2% 49.8%) children
(table 3), but the weight was plotted correctly on the growth chart
in 1060/1357(78.1% CI: 72.9% 82.5%) children. The findings
were explained to the mother in only 624(58.9% CI: 52.7%
64.8%) cases.

Feeding assessments

IMCI requires that all children under 2 years, and any who are
low weight for age, should have a feeding assessment. Of 944
children required a feeding assessment according to these criteria,
this was completed in 630 (66.7% CI: 60.1% 72.8%) children.

Discussion

Our findings show that IMCI is being widely implemented in
clinics in South Africa several years into the expansion phase. Most
clinics visited had good coverage with IMCI trained health workers,
and despite the average time since training being almost three years,
all but one health worker used the IMCI guidelines during observed
consultations. However the IMCI assessment was not applied
consistently and comprehensively, and activities not related directly
to the presenting complaint were frequently omitted.

Table 2. Proportion of children with each main symptom assessed correctly by health workers” during the observation period.

No of observed

Main symptom n=77* health workers”

No of health workers who
assessed >80% children
correctly (%) (95% CI)

No of health workers who
assessed <60% children
correctly (%) (95% CI)

No of health workers who
assessed 60-80% children
correctly (%) (95% CI)

Cough or difficult breathing 77 9(12) (6-21)
Diarrhoea/dehydration 72¢ 20 (28) (18-40)
Fever 76° 14 (18) (11-29)
Ear problem 64° 10(16) (9-27)

Nutritional assessment (all children) 77 4 (5) (2-13)

Any severe classification 547 14 (26) (8-24)

35 (46) (35-57)
21 (29) (20-41)
9(12) (6-22)

33 (43) (32-54)
31 (43) (32-55
53 (70) (58-79

)
5(8) (3-18) 49 (77) (64-86)
10 (13) (7-23) 63 (82) (71-89)
3(6) (5-20) 36 (68) (54-80)

*Unit of analysis is the health worker.

“Excludes 5 health workers who did not see any child with diarrhoea.
“Excludes 1 health worker who did not see any child with fever.
“Excludes 13 health workers who did not see any child with an ear problem.

doi:10.1371/journal.pone.0005937.1002

PLoS ONE | www.plosone.org

‘Excludes 24 health workers who did not see a child with any severe classification.

“Observed health workers saw a different number of children with each of the main symptoms.
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Table 3. Health worker (HW) performance in classifying children with each of the main symptoms.

Cough (%) n=1076"

N=13577 (95% CI)

Dehydration (%)
n=311" (95% CI)

Fever (%) n=789"
{95% CI)

Ear problem (%)
n=151" (95% CI)

Malnutrition (%)
n=1212° (95% Cl)

Symptom not reported to HW? 38 (3.5) (24-5.1)
30 (2.8) (1.9-41)

106 (9.8) (7.1-13.5)

25 (8.0) (5.2-12.2)
HW did not ask about symptom 14 (4.5) (2.4-8.2)

HW asked about symptom and/or

assessed child but did not classify
Incorrectly classified by HW 245 (22.8) (20.3-254)

645 (59.9) (56.0-63.8)

29 (9.3) (6.3-13.6)
Correctly classified by HW

46 (14.8) (10.9-19.7)

195 (62.7) (56.6-68.4)

125 (15.8) (12.5-19.9)
121 (153) (11.3-20.5)
212 (26.9) (20.9-33.8)

31 (20.5) (14.9-27.6)
21 (13.9) (8.7-21.5)
22 (14.6) (9.6-21.5)

nfa
130 (10.7) (7.2-15.6)
437 (36.1) (29.8-42.8)

1(0.1) (0.0-0.9)
312 (39.5) (31.9-47.8)

23(15.2) (10.2-22.2)
51 (33.8) (26.0-42.5)

177 (14.6) (11.2-186)
446 (36.8) (30.7-434)

Unit of analysis is the child.

doi:10.1371/journal.pone.0005937.t003

More observations were done in this study, both in total and of
each health worker, than previous IMCI evaluations, allowing us
to describe health worker performance in more detail. Health
workers’ performed best in assessing cough and dehydration, but
even with these symptoms, only a small proportion of health
workers assessed more than 80% of children correctly. The most
common reason for health workers’ not classifying correctly was
failure to ask about the symptom or to make a classification at all,
rather than making an incorrect classification. Few health workers
consistently asked about all main symptoms, particularly later in
IMCI assessment, indicating that incomplete assessments rather
than simply lack of skills often leads to poor IMCI implementation.

PA total of 1357 consultations were observed but different numbers of children presented with each main symptom.
“Excluded 145 children where there was no chart available from the mother documenting weight for age.
dCarer reported symptom to IMCl expert but not to the health worker when asked.

Health workers’ performance in identifying different dlassifica-
tions shows that health workers frequently fail to identify children
with mederate or severe classifications, and perform best at
identifying common, mild illnesses where no specific treatment is
required. Less than half of severely ill children who required
urgent referral to hospital were identified by IMCI trained health
workers. Correct assessment of moderate or severe classifications
depends on health workers’ ability to identify specific signs,
whereas mild classifications are usually based on the absence of
these signs. For example, when assessing a child with a cough,
identification of fast breathing or chest indrawing leads to a
classification of pneumonia or severe pneumonia, whereas failure

Number correctly identified by

health worker (%) 95% Confidence intervals

33(47.8) 34.6-614
146(40.6) 34.1-474
466(72.2) 67.4-76.7
645 (60.0) 56.0-63.8
1(33.3) 4.1-85.5

14(37.8) 22.0-56.8
180 (66.7) 59.7-73.0
195 (62.9) 56.6-68.4
4 (364) 12.5-69.5
308 (39.7) 31.8-482
312 (39.6) 31.9-478
5(27.8) 12.2-51.5
145(30.3) 24.1-374
296 (41.4) 32.8-50.5
446 (36.8) 30.7-434

PLoS ONE | www.plosone.org 4

Table 4. Proportion of classifications correctly identified by health workers.
Number of children with

Correct Classification (from IMCI expert) classification

Cough or difficult breathing (n=10767)

Severe pneumonia or very severe disease 69

Pneumonia 360

Cough or cold 645

Total 1074°

Dehydration (n=3117)

Severe dehydration 3

Some dehydration 37

No visible dehydration 270

Total 310°

Fever (n=789°)

Suspected meningitis "

Fever other cause 776

Total 787°

Malnutrition (n=1357 %)

Severe malnutrition 18

Not growing well 478

Growing well 715

Total 12114

“denominator different for each main symptom according to the number of observed children with that symptom.

) missing,

1 missing,

“missing, 145 could not be classified because there was no chart documenting weight for age.

doi:10.1371/journal.pone.0005937.t004
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to identify these signs would lead to the mild classification of no
pneumonia: cough or cold. It may be a lack of skills in identifying
those specific signs required to make severe classifications that
leads to poor performance, so those children most at-risk do not
receive appropriate treatment.

Nutritional assessments were also poorly implemented; many
children were not assessed for nutrition, most children with
malnutrition were not identified, and feeding advice was
frequently not given where indicated. Interventions and advice
about nutrition, particularly promotion of breastfeeding and
counselling about complementary feeding, have been shown to
substantially improve child mortality [15]. Thus, failure to
implement this aspect of IMCI will have a major impact on the
potential for the IMCI strategy to improve child survival. A review
of training materials and methods related to nutrition and
identification of children with severe illnesses, could improve
performance in these important areas of practise.

IMCI has been shown to improve care of children at first level
[10,11,12], but poor adherence to IMCI guidelines has been
repeatedly described [12,16,17,18]. If IMCI implementation is to
achieve sufficient coverage to make a difference to child mortality,
it is critical that strategies are developed to achieve and maintain
high quality health worker performance. Our results suggest that
strategies to encourage health workers to apply the IMCI
assessment comprehensively, including the nutritional assessment,
would lead to an improvement in health worker performance.

Our results also highlight the importance of health workers’
achieving competency at identifying signs of severe disease during
IMCI training. Previous evaluations have shown that health
worker performance is adversely affected when the amount of
clinical practice included in IMCI training is reduced [16], as may
occur when training is decentralised. So interventions to improve
health worker performance should include ways of ensuring that
competency in identifying the severe signs used in the IMCI
assessment is achieved and maintained. A formal assessment could
be introduced for IMCI practitioners on completing the training,
and regular updates for IMCI practitioners could ensure that these
skills are maintained, as well as providing support for practitioners
in the workplace. Other methods of improving implementation
like awarding clinics IMCI excellent’ accreditation could be used
to motivate practitioners.

The strengths of this study are that we observed large numbers
of health workers and for more consultations than previous
evaluations of IMCI implementation, so that analysis could be
done at the health worker level. All our IMCI experts were
experienced IMCI facilitators, and able to provide a reliable gold
standard. The influence of the observer’s presence on health
worker performance was minimised by the large number of
observations conducted over several days, so subject bias was
reduced by habituation. Limitations of the study include not
evaluating health workers’ ability to identify particular signs, or
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treatments given to children, and no measure was taken of inter-
rater reliability. We were also unable to determine reasons for
poor performance in sufficient detail, including any relationships
that may have existed between health worker performance and
IMCI supervision, or time since training.

Further research is required to investigate the factors leading to
poor health worker performance, which is frequently ascribed just to
a lack of knowledge and skills. Health workers often find it difficult
to transfer new skills to the work place, and to maintain these skills,
especially as IMCI consultations take longer [19]. Implementing
and sustaining IMCI follow up after training has been shown to be
difficult in several previous evaluations of IMCI [11,12,16,20].
However, supervision has been shown to improve performance [11]
and may also improve motivation and job satisfaction. The role of
IMCI supervision in IMCI implementation and different models for
provision of supervision should be investigated further.

In conclusion, IMCI can improve quality of care for sick
children, and is being implemented in those countries where most
child deaths occur. In cur setting almost all IMCI trained health
workers were using IMCI to assess children, but incomplete
implementation means IMCI is failing te achieve maximum
benefits for child survival. Improvements in training and
supervision can go some way to addressing these problems, but
further research is required to fully understand the determinants of
health worker performance, both in the long and short term and
strategies for maintaining IMCI skills over time should be
evaluated. Effective solutions to the problem of scaling up IMCI,
and other public health interventions, are needed to bridge the
gaps between knowledge and practise, and to achieve universal
coverage of critical interventions to improve child survival
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Abstract

Background: Integrated Managemant of Childhood [liness (IMCI) is a WHOVWWMNICEF strategy to
improve child survival in resource poor settings. South Africa adopted IMCI in 1997, and IMCI
guidelines were adapted to indude ientification and management of HIV infected and exposad
children. This study describes the validity of the IMCUVHIY algorithm when used by IMCI experts,
the use of IMCVHIY guidelines by IMCI trained health workers in routine clinical practice, and the
burden of HIY among children under 5 years amending first level health facilities.

Methods: Seventy seven randomly selected IMCI trained health workers were observed in 74
health facilities in two provinces of South Afrie. Consultations were obsarved with 1357 sick
children; each child was reassessed by an IMCI expart to confirm the correct findings. Consent was
requested for HIY testing of all children who attended with a parent or legal guardian. Positive rapid
HIV tests were confirmed with HIV PCR in childran aged less than 18 months. HIV positive children
had a CO4 count and HIY clinical staging done.

Results: Of 1064 childran with HIV results availsble, 76 (7.1% CEk 5.7% - B.9%) children wera
confirmed HN positive. IMC experts using the HIV algorithm dassified 5476 (71.1% Cl: 59.5%-
80.9%) HN positive children as suspected sympromatic HV, and 15722 remaining HIV positive
children were identified as HIV exposed. Therefore, 6976 (P0.8% CL 81.9-96.2) HIV infected
children were identified by IMCI| experts. Mo dlassification was made for HIY by observed health
workers in B3| 357 (66.2%) children

904/ 1243{72.9%) mothers had been tested previously for HIV, of whom 221{24.4%) reported

testing positive. Of 221 children therefore identified as HIV exposed, only 7B{35.3%) had been
testad for HIV within routine services.

Conclusion: Tha HIV algorithm is a valid tool for identifying HIV infected and exposed children
when correctly and comprehensively implemented. However, it is not being used by IMCI trained
health workers in routine practise, leading to a failure to implemant life saving interventions.
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Background

South Africa is among those countries worst affected by
the HIV epidemic. In 2006, HIV sero-prevalence among
pregnant women attending government antenatal clinics
was 29.1% [1], and paediatric HIV disease has led to a
reversal of the gains that had been achieved in reducing
child mortality [2]. Despite the introduction of a pro-
gramme for prevention of mother to child transmission of
HIV (PMTCT) in South Africa, vertical transmission rates
of 20.8% have been reported [3], and inadequate testing
and follow-up of HIV exposed children is found in
PMTCT programmes across the region [4,5]. Mortality
among HIV infected children is high; over 50% of
untreated African children die in the first 2 years oflife [6].
Identification of HIV infected children and early initiation
of antiretroviral treatment (ART) would substantially
improve mortality [7], but despite availability of free ART,
only a minority of children needing treatment receive it
[8]. New guidelines from the World Health Organization
(WHO) recommend that where virological testing is una-
vailable, ART should be initiated in children based on
clinical diagnosis alone, and the HIV status confirmed as
soon as possible [9]. It is, therefore, urgent that strategies
are implemented to improve follow-up of HIV exposed
children, increase early identification of children with
symptomatic HIV, and improve access to ART for chil-
dren.

Integrated management of childhood illness (IMCI) is a
WHO/UNICEF strategy to improve child survival in
resource poor settings [10], and South Africa is one of 43
African countries to adopt IMCI as the standard of care for
children at primary level [11]. IMCI guidelines were
adapted to include a validated HIV component to identify
and manage HIV infected and exposed children. Accord-
ing to these guidelines, every mother bringing a sick child
to a health facility is asked whether she has had an HIV
test, and if she reports having tested HIV positive, the
child is identified as HIV exposed. All children should also
be routinely checked for common signs and symptoms
found to be most predictive of HIV infection [12]. If three
signs are present, the child is classified as suspected sympto-
matic HIV and the carer advised that the child should have
an HIV test. These two components make up the HIV algo-
rithm (figure 1), and IMCI includes guidelines for man-
agement of HIV infected and exposed children. The HIV/
IMCI algorithm has been shown to be a valid tool for
identification of children with symptomatic HIV infection
[12], and may have a role in identifying those HIV
exposed children most at risk of early death [13].

First level health workers are trained to use the IMCI/HIV
guidelines during the 11-day IMCI case management
course [14], a structured training course supported by
comprehensive training materials developed by WHO/

http:/Avwww.biomedcentral.com/1471-2431/9/59

UNICEF, and adapted for use in South Africa. Training
materials relating to the HIV component were added, and
participants learn the practical skills required during clin-
ical sessions, but the overall duration of the training
course was not increased. The IMCI/HIV algorithm pro-
vides a clear guideline for health workers to identify chil-
dren for whom HIV testing is indicated, and its effective
implementation is an important entry point to care at pri-
mary level for HIV infected and exposed children and
their families in South Africa, and other high prevalence
countries [15].

Previous reviews of IMCI implementation have shown
that IMCI training improves health worker performance
[16], but implementation of the HIV guidelines has not
been evaluated previously. We conducted this study to
determine how the IMCI/HIV guidelines are used by IMCI
trained health workers, the validity of the HIV algorithm
when used by expert IMCI practitioners and in routine
clinical practice, as well as the burden of HIV disease
among children under 5 years attending first level health
facilities.

Methods

Study site and population

IMCI trained health workers working in first level health
facilities in Limpopo and in Kwazulu-Natal (KZN) prov-
inces, South Africa, were included in this study. IMCI
training has been ongoing in both provinces since 1998,
and at the time of the study 1325 health workers had been
trained in Limpopo Province and 1300 in KZN. Limpopo
province has a population of 5.5 million, and is predom-
inantly rural, with high rates of poverty and pooraccess to
basic services[17]. KZN has lower rates of poverty and sev-
eral large urban centres, but almost 50% of the popula-
tion still live in rural areas. With a population of 10
million, KZN is the most populous of South Africa's prov-
inces [18]. Antenatal HIV sero-prevalence in 2006 was
39.1% and 21.5% in KZN and Limpopo respectively [1].

In order to evaluate routine IMCI implementation, all
IMCI trained health workers currently working in a pri-
mary health care (PHC) clinics were eligible to participate.
PHC clinics provide first level care to communities and
this care is provided mainly by nurses. The district hospi-
tal provides support and referral care to PHC clinics in the
surrounding area. Study participants were selected by a
simple random sample, using computer generated ran-
dom numbers http://www.random.org, from a list of all
IMCI trained health workers working in PHC clinics in
each of the two provinces. All observed health workers
had attended an 11-day IMCI training course, which
included the HIV component. All first level health workers
were informed by the Department of Health that a survey
of child health practices was to be undertaken, but
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ASK: Mother HIV
positive

Has the mother had a positive HIV | If yes, CLASSI

test? for HIV test result

HIV EXPOSED |+ Arrange PCR testing

« If testing done confirm HIV status of the child
* Start co-trimoxazole prophylaxis
« Assess feeding and counsel

« Refer for ART according to PMTCT guidelines

* Poor weight
gain or
weight loss?

* Any episode
of persistent
diarrhoea in
the past 3
months?

Figure |

NOTE: I};ggit( FAONRD Three or more SUSPECTED « Discuss reasons for classification with mother and advise her of
s it i h for HIV testi

Does the child positive findings zIYVMPTOMATIC the need for testing
have: « Enlarged i

P lymph glands « Arrange pre-test counselling and HIV testing
* ANy " intwo or more | 5| ASSIFY for & "

pneu;moma sites: Neck, Sym ps1§malic°HlV  Start co-trimoxazole prophylaxis
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il orok infection by » Assess feeding and counsel

« Ear « Oral thrush counting the ]

discharge number of * Follow up in 14 days

noworinthe |+ Parotid gland | positive findings

past? enlarg
* Low weight

for age?

Current version of the HIV Algorithm, last updated in 2003.

observed health workers were not told beforehand that
they had been selected, or that IMCI in particular was
being evaluated.

Training and Data Collection

Data collection teams consisting of two expert IMCI prac-
titioners and two study counsellors, trained in HIV coun-
selling, were identified for each province. All IMCI experts
were experienced IMCI facilitators. Data collection teams
were trained by the investigators (CH, KV) for two weeks;
this included a refresher of the IMCI/HIV guidelines (the-
ory and clinical sessions) and training on HIV transmis-
sion, HIV testing, WHO clinical staging [19], and data
collection, including storage and handling of blood sam-
ples. A pilot study was conducted in two health facilities,
and data collection tools were adapted accordingly.

All sick children aged from 2 months up to 5 years attend-
ing the health facility were eligible to participate; consent
was requested from carers by study counsellors (figure 2).

The consultation by the health worker was observed by an
IMCI expert, who recorded the activities and findings
without intervening. The same observer was used for all
observations of a particular health worker. Thereafter, a
second IMCI expert assessed the same child separately and
recorded the findings, which were considered the gold
standard for analysis of health worker performance. The
second IMCI expert was blinded to the findings of the
observed health worker. If an IMCI expert was known to
the health worker then, if possible, that expert undertook
re-assessments of observed children, and did not observe
the health worker. No identifying information was
recorded about observed health workers or PHC clinics
visited. If the management of the child was incorrect, this
was changed by the second IMCI expert to ensure all chil-
dren received appropriate treatment. Each health worker
was observed for up to 20 consultations with sick children
presenting consecutively to the health facility, or for three
days, whichever was shorter.
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TEAM MEMBER DATA COLLECTION
RESPONSIBLE TOOL
STUDY - Consent for observation and VCT CONSENT FORM
COUNSELLOR:
OBSERVER ONE: - Observation of health warker consultation OBSERVERS FORMS
1&2
- Assessment of child to obtain correct findings OBSERVERS FORM 3
OBSERVER TWO:
- Taking of blood sample for HIV testing
Check for signs of HIV according to WHO clinical staging for HIV in infants OBSERVERS FORM 4
and children
STUDY - Post Test counselling in children confirmed HIV infected or uninfected
SOUNSELLOR. - Appointment to return for post-test counselling for children where HIV status cannot be confirmed
OBSERVER TWO: - Start co-trimoxazole treatment for HIV infected or exposed children
- Arrange for appropriate follow-up
OBSERVERS ONE - Review of health facility supports OBSERVERS FORM 5
&TWO:
- Feedback to health care provider/s
Figure 2

Flow of study participants through data collection process.
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Data collection tools

Standardized data collection instruments were used to
record the data. Interviews were conducted with health
workers to find out about their training in child health,
including IMCI. Resources available at the clinic were
observed and recorded using a checklist; these included
essential medicines and equipment, HIV counselling and
testing supplies and services, numbers of children rou-
tinely tested for HIV, and whether privacy was available
for consultations with children.

Observations were conducted using a standardized check-
list based on the IMCI consultation; activities undertaken
during the consultation were recorded, including whether
relevant history and examination was undertaken, and
whether appropriate counselling messages were given to
the mother. On completion of the consultation, the
observer reviewed the child's card and recorded all IMCI
classifications made by the health worker. At no time did
the observer interfere in the consultation; feedback was
given to the health worker only when all observed consul-
tations were complete. The findings of the IMCI expert
who re-assessed the child were recorded on a standard
IMCI recording form, which is widely used during train-
ing to record IMCI findings.

Teams were visited regularly by the principal investigator,
and all completed questionnaires were checked to moni-
tor quality during data collection.

Consent and ethical approval

Written informed consent was obtained from the carer by
the study counsellor in the local language. Consent was
requested for observation of the consultation, a second
assessment of the child by an IMCI expert, and for HIV
counselling and testing of the child. If the carer was not
the legal guardian, consent was requested for observation
only. If consent was obtained for HIV testing, pre- and
post-test counselling was performed by study counsellors.
If the child was known to be HIV infected, and this could
be confirmed from the medical record, this was recorded
without repeating the HIV test.

This study was conducted in partnership with the South
African Department of Health and health workers selected
were required to participate.

Each child was assigned a study number at enrolment; no
names were recorded in the database, and results of HIV
tests were linked to clinical data only after completion of
the study. Ethical approval was obtained from the Bio-
medical Research Ethics Committees of the University of
KwaZulu-Natal Medical School, Durban, and WHO,
Geneva.

http:/Aww.biomedcentral.com/1471-2431/9/59

HIV testing

Children over 18 months of age were screened for HIV
antibodies using the rapid test Determine™ HIV-1/2
(Abbott, Weisbaden, Germany). All positives were con-
firmed by a second HIV rapid test using the Smart Check™
HIV1/2 (World Diagnostics Inc, Miami, USA). In children
aged below 18 months, if the screening HIV rapid test was
positive, 50 pl of whole blood was collected by heel prick
using a lancet, and dropped onto a filter paper for the
dried blood spot (DBS). The filter paper was transported
to Inkosi Albert Luthuli Central Hospital (IALCH) in Dur-
ban for PCR testing, The dried blood spots were tested for
HIV-1 DNA using the HIV-1 DNA test, version 1.5 (Roche,
Branchburg, USA). All children confirmed as HIV infected
had 1-2 ml of blood 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, Gal-
way, Ireland). All blood samples were discarded when
HIV testing was complete.

Children under 18 months who could not have their HIV
status confirmed immediately had post-test counselling
and CD4 testing done by study staff at a follow-up visit.
All HIV positive children were started on co-trimoxazole
prophylaxis, and assessed for initiation of ART.

Sample Size

The estimated sensitivity of the IMCI/HIV algorithm when
used by IMCI trained health workers compared to IMCI
experts was used to calculate the sample size. Based on
assumptions that 80% of observed children would be cor-
rectly classified for HIV with 10% precision at 95% confi-
dence levels, it was calculated that 62 children classified as
suspected symptomatic HIV by the expert IMCI practitioners
should be sampled.

Health workers were observed for up to 20 consultations
to increase the likelihood that every health worker would
see at least one case of suspected symptomatic HIV. This was
based on 2005 antenatal HIV sero-prevalence of 19.3% in
the lower prevalence setting of Limpopo [20], and the
assumption that one third of children born to HIV
infected women become infected, so community preva-
lence was estimated to be 6.5% for the purpose of sample
size calculation.

As the study progressed, it was evident that many health
workers were not using the IMCI/HIV guidelines, and an
interim analysis was conducted. The sensitivity of the
health worker using the HIV algorithm, compared to the
IMCI expert was only 26% at the mid-point of the study.
Furthermore, the community prevalence in Limpopo was
only 2.0%. The sample size was, therefore, recalculated
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and an additional 15 IMCI trained health workers ran-
domly selected in KZN.

Data management and analysis

Pre-coded data were double entered, cleaned and wvali-
dated using Epi-info (version 6.04). Analysis was con-
ducted using SPSS (version 13.0) and Stata (version 9.0).
To determine the performance of the health workers,
assessments by the health worker were compared to those
of the IMCI expert, which were considered to be the gold
standard for this purpose. To determine the validity of the
HIV algorithm compared to the HIV test results, sensitiv-
ity, specificity, positive and negative predictive values, and
likelihood ratios were calculated.

Results

Consultations of 77 IMCI trained health workers, in 74
primary level health facilities in KZN and Limpopo prov-
inces, were observed between May 2006 and January
2007. Consent was obtained to observe 1357 consulta-
tions (figure 3), and each health worker was observed for
a mean of 2.7 days (SD 0.68) and 17.7 consultations (SD
4.8). The average age of observed children was 19.6
months (SD 15.0), and 552 (40.7%) were under the age
of one year. A total of 499 consultations were observed in
Limpopo and 858 in KZN.

Training and supervision of observed health workers

All observed health workers were nurses, and the average
time since IMCI training was 32.2 months (SD 18.4; range
3-88 months). The HIV algorithm was updated in 2003 to
its current version (figure1); 19/77 (24.7%) health work-
ers had been trained on a previous version, of whom 8/19
(42.1%) had received specific training on the updated ver-
sion. All observed health workers were using the current
version of the IMCI guidelines.

Of the 77 observed health workers, 55 (71.4%) had no
training related to child health, other than IMCI training.
One health worker had been trained as an IMCI supervi-
sorand one as an IMCI facilitator; 7 had a diploma in pri-
mary health care, which includes a paediatric module;
and 4 had attended a short course related to paediatric
care, including tuberculosis (1), antiretroviral treatment
(1) and immunization (2). Training in HIV/AIDS coun-
selling had been completed by 66/77 (85.7%) health
workers.

It is recommended that new IMCI practitioners receive a
follow-up visit 4-6 weeks after training to assist in transfer-
ring their skills to the workplace; 51 (66.2%) health work-
ers had a follow-up visit by an IMCI supervisor since being
trained, of these, 13 (25.5%) had received two visits and
3 (5.9%) three visits. There was no regular, ongoing IMCI
supervision.

http:/Awww.biomedcentral.com/1471-2431/9/59

Facility supports for IMCI/HIV guidelines

Children were seen in a private area at 50 of 74 (67.6%)
health facilities visited. Co-trimoxazole was available in
71 (95.9%) clinics and nevirapine syrup in 58(78.4%).
Although 39 (52.7%) clinics reported being able to do
HIV PCR tests on children, only 24 (32.4%) had done any
PCR tests in the past month, and 32 (41.6%) clinics had
not tested any child under 5 years for HIV in the past
month.

HIV results

HIV results were available for 1064 children; 1060 chil-
dren tested during the study and 10 children reported HIV
positive, less 6 children whose results were lost (figure 3).
Of these, 76 children were found to be HIV positive, so
that HIV prevalence among children attending primary
health care clinics was 76/1064 (7.1% CI: 5.7% - 8.9%).

Mother's reported HIV status

Among 1243 children who attended the clinic with their
parent or legal guardian, 906 (72.9%) mothers were
reported to have had an HIV test, and 221 (24.4%) were
reported as having tested HIV positive. 221 children were,
therefore, identified as HIV exposed, of whom 78 (35.3%)
had been tested for HIV by routine services.

Among mothers of the 76 HIV positive children, 62
reported having had an HIV test, of whom 43 reported
having a positive test, 17 reported testing negative, and 2
did not know the result.

Indications for anti-retroviral treatment

Of the 76 children confirmed HIV positive, one child was
currently on ART. A CD4 count was performed by the
study team on 40/75 of the remaining HIV positive chil-
dren. ART was considered to be indicated in children with
a CD4%<20% and those who were WHO stage 3 or 4.
When a CD4 result was unavailable, indication for ART
was determined by WHO clinical staging alone. ART was
indicated in 63/75 (84.0%) HIV infected children (table

1).

Performance of the HIV algorithm used by the IMCI expert
compared to HIV test

Of 1064 children with an HIV test result available, 171
(16.1%) children were classified as suspected symptomatic
HIV by the IMCI expert; 54 {71.1%) of whom were HIV
positive (table 2). Of 22 HIV infected children with insuf-
ficient signs for a classification of suspected symptomatic
HIV, 15 were identified as HIV exposed. So, when the HIV
algorithm was fully implemented according to the exist-
ing IMCI guideline (figure 2), 69/76 (90.8%) HIV infected
children were identified as either suspected symptomatic
HIV or HIV exposed (table 2). Of 63 HIV infected children
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Figure 3

Outcome of HIV testing for all study participants.
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Table I: Performance of the HIV algorithm in identifying those children where antiretroviral treatment (ART) is indicated

ART indicated Number % Number Identified by algorithm? Proportion identified by
(n=76) (95% CI) algorithm % (95% CI)
Indicated by CD4<20% 22 8.9 18 81.8
(19.0-412) (594 -93.3)
Indicated by WHO clinical stage 3 or 4 60 789 50 833
(67.4-872) (70.0- 91.5)
Total ART indicated 63 829 52 825
(71.2-905) (69.4-90.8)
ART not indicated by CD4 count or 6 |
clinical staging
ART not indicated by clinical staging, 6 |
CD4 not available
Already on ART | 0
Total 76 54 710
(59.5 - 80.4)

2 classified as suspected symptomatic HIV

where ART was considered to be indicated, 52 (82.5%)

were classified as suspected symptomatic HIV (table 1).

for HIV. Although 3/77 health workers did classify for HIV

in every child, no health worker classified every child cor-

rectly for HIV.

Use of the HIV guidelines by IMCI trained health workers

compared to IMCI expert

Many health workers (31/77; 40.3%) did not classify for
HIV in any child, and 9 did not classify any child correctly

Health workers made a classification for symptomatic

Table 2: Performance of the HIV algorithm compared to HIV test results

HIVin 428/1357 (31.5%) children; of these 342 (25.2%)
were classified correctly as compared to the IMCI expert.

n= 10642 Classified as suspected
symptomatic HIV

Identified as HIV exposed Any HIV classification (either HIV

exposed OR suspected symptomatic
HIV)

# 171 201 313
# confirmed HIV positive 54 43 69
Sensitivity 71.1% 56.6% 90.8%
(95% ClI) (59.5% - 80.9%) (44.7% - 67.9%) (81.9% - 96.2%)
Specificity 88.1% 84.0% 753%
(95% ClI) (85.9% - 90.1%) (81.6% - 86.2%) (72.5% - 77.9%)
PPV 31.6% 214% 22.0%
(95% Cl) (24.7% - 39.15) (15.9% - 27.7%) (17.6% - 27.1%)
NPV 97.5% 96.2% 99.1%
(95% ClI) (96.3% - 98.4%) (94.7% - 97 4%) (98.1% - 99.6%)

Likelihood ratio + 5.99 3.54 3.67

(95% ClI) (479 - 748) (2.77 - 451) (3.22-4.18)

acomprises all children where an HIV test result is known
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Among all observed children, 202 (14.9%) were classified
as suspected symptomatic HIV by the IMCI expert; of these
37 (18.3%) were correctly classified by the health worker.

Health workers classified 84 children as suspected sympto-
matic HIV, including 28/76 (36.8% CI: 24.7% - 51.0%)
HIV infected children. Health workers correctly identified
161/223 (72.6% CI: 65.3% - 79.3%) children classified as
HIV exposed by the IMCI expert. It was not possible to
determine the sensitivity and specificity of the HIV algo-
rithm when used by the health worker compared to the
HIV test, because 68.5% children were not classified for
HIV.

Health workers management of suspected symptomatic
HIV

Of 84 children classified as suspected symptomatic HIV by
the health worker, 54(64.3%) carers were advised of the
need for HIV testing, co-trimoxazole prophylaxis was pre-
scribed for 26 (31.0%) children, and feeding advice was
given to carers of 36 (43.0%) children.

Discussion

This study shows that when the HIV algorithm is applied
to all children by skilled IMCI practitioners it is an effec-
tive tool to identify HIV infected children, and its imple-
mentation could improve access to life saving treatments
for HIV infected and exposed children. However, the HIV
component of IMCI is frequently not implemented by
IMCI trained health workers in routine clinical practice;
few children classified as suspected symptomatic HIV by
IMCI experts were correctly classified by health workers,
and most children were not classified for HIV at all. Even
when health workers made the classification of suspected
symptomatic HIV, children were not tested for HIV and
essential treatments were not initiated.

There are several possible reasons for poor implementa-
tion of HIV guidelines in our setting, IMCI training may
not give health workers adequate skills, and some health
workers were trained using a previous version of the HIV
algorithm. HIV related stigma may make health workers
reluctant to mention HIV during a consultation with a
child [21], although the high uptake of HIV testingamong
our study participants suggests that most mothers want
information about their child's HIV status. The low posi-
tive predictive value (PPV) of the HIV algorithm may also
negatively affect implementation. It is important that
health workers understand that the HIV algorithm is a
screening tool, not a diagnostic test, and that most chil-
dren identified by the HIV algorithm will test HIV nega-
tive. This should be clearly explained during IMCI
training, and health workers trained in the appropriate
counselling messages to give to a mother when advising
her to take her child for HIV testing. If health workers do

http:/Avww. biomedcentral.com/1471-2431/9/59

notunderstand that such children will frequently test HIV
negative and expect this outcome, they may lose confi-
dence in the algorithm and be reluctant to use it. Simi-
larly, if mothers who are advised to take their child for
HIV testing do not get clear and appropriate messages, it
may make routine checks for HIV in children unaccepta-
ble to communities.

Poor implementation of the HIV component may also be
an aspect of poor implementation of IMCI overall.
Although IMCI implementation has been shown to
improve health worker performance [16,22], poor adher-
ence to the guideline has been previously reported
[23,24]. Reasons suggested for this include heavy work-
loads [25], additional time needed for an IMCI consulta-
tion [26], and lack of clinical supervision and support.
Supportive supervision of IMCI trained health workers
has been found to contribute to improvements in correct
treatment and counselling [23], but our findings show
that many IMCI trained health workers had not received a
supervisory visit, and there was no ongoing IMCI supervi-
sion.

Poor implementation of the PMTCT program is also high-
lighted; despite many mothers reporting a positive HIV
test, most HIV exposed children had not been tested, and
many clinics were not testing any children under 5 years.
Strengthening of PMTCT and its linkage with IMCI is
required, together with improved access to HIV PCR test-
ing for HIV exposed children. Comprehensive PMTCT
implementation and early confirmation of HIV status of
all exposed children may reduce the need for an algorithm
to identify symptomatic HIV, but it will still have a role for
children whose mothers do not disclose their status, and
those whose mothers become infected during pregnancy
and breastfeeding. In settings where virological testing is
not readily available, the algorithm may play an impor-
tant role in clinical decision making [13].

Despite poor implementation, we have shown that when
the HIV algorithm is comprehensively applied to all chil-
dren by skilled IMCI practitioners, a high proportion of
HIV infected children are identified, confirming the find-
ings of a previous validation study [12]. The HIV algo-
rithm is an effective screening tool, and performs better in
children where ART is indicated. However, although the
sensitivity of the algorithm is above 90%, even in this
high prevalence population the PPV is low, and would be
even lower in a low HIV prevalence setting. In our popu-
lation of children almost one third were identified as
requiring an HIV test, and it is important to recognise that
this represents a significant burden on the health system.

No previous studies have reported HIV prevalence and the

burden of HIV disease among children under 5 in this set-
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ting; our study shows that undiagnosed HIV infection is
common in PHC clinics, and most of these children have
advanced disease. Early initiation of ART improves mor-
tality [7], and recommendations now suggest that ART
should be initiated in children under 1 year as soon as the
HIV status is confirmed [9]. Our findings strongly support
the IMCI recommendation to check all children for possi-
ble HIV infection.

The strengths of this study include that the IMCI experts
were all experienced IMCI facilitators, and able to provide
a reliable gold standard. We were able to observe larger
numbers of children and health workers than previous
health facility surveys [23,27,28], and could, therefore,
describe performance with the health worker as the unit of
analysis. We were also able to test most enrolled children
for HIV, and measure outcomes confidently. Health work-
ers were not given notice of the study team's arrival, a large
number of observations over several days reduced subject
bias, and data collection tools were designed to minimise
interaction between health worker and observer and
reduce the chance of performance improving over time.
Limitations of the study include: the observer's presence
may have influenced health worker performance, some
health workers may have 'learned’ what was required dur-
ing the observation period, and some IMCI experts and
health workers may have known each other, all of which
could have led to bias. In order to avoid interfering during
the consultation, we did not evaluate health workers' per-
formance in identifying specific signs, and because of
poor implementation we were not able to determine the
performance of the HIV algorithm in routine practise. In
addition, the sensitivity of HIV rapid tests in children
under 18 months has not been fully evaluated, and we
were not able to obtain CD4 results for all HIV infected
children.

Conclusion

In conclusion, IMCI has a potential to identify HIV
infected and exposed children using the existing guide-
lines and to provide more and earlier access to care for
many children. However, poor IMCI implementation is
severely limiting this in routine practice. Further investiga-
tion is required to determine the reasons for poor health
worker performance, and to provide evidence-based inter-
ventions to address poor IMCI implementation. Possible
interventions could include strengthening IMCI training,
IMCI updates to help maintain skills, as well as increased
support and supervision. There is a high burden of HIV
disease in PHC clinics and it is critical that these children
access treatment if child mortality is to be reduced in
South Africa.
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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 IMCl 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 IMCl 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 IMCl 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 IMCl implementation. First among these was
that IMCl 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 IMCl trained, was raised as another barrier to
implementation. Non-IMCl 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 IMCl implementation than previous studies, using both qualitative and
guantitative 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 IMCl 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 IMCl 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 IMCl 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). IMCl 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. Itis 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-IMCl 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 IMCl 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 IMCl 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 IMCl 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 IMClI 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 IMCl 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 IMCl 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 IMCl 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 ‘IMCl 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 IMCl 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 IMCl 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

122 | HORWOOD CM



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
PLWA:s, 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

123 | HORWOOD CM



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 IMCl 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 IMCl 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. IMCl 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 IMCl 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:

e  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.

e  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.

e  The study was conducted over a large area and was able to provide a true picture of IMCI
effectiveness in routine practise.

e 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.

o Al IMCI experts were experienced IMCI facilitators and practitioners, and were able to
provide a gold standard for health worker performance.

e 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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e  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.

e 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 IMCl 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).

e 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.

e All study participants were IMCl 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.

e 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 IMCl 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 IMCl 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 IMCl 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 IMCl 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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e 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 IMCl 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? | 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 IMCl implementation, and now is the time to act on
these lessons.

The question for health planners, policy makers and decision makers involved in IMCl 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 IMClI revival before 2015 is upon us.

Last, we need to remember that IMCl 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 eIMClI,
where a PDA (palm-top computer or personal digital assistant) is used to prompt health workers to

implement IMCI guidelines.

134 | HORWOOD CM



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 1

Diagnosis of paediatric HIV infection in a primary health care
setting with a clinical algorithm

C. Horwood, ' S. Liebeschuetz,? D. Blaauw,? S. Cassol,* & S. Qazi®

Objective To determine the validity of an algorithm used by primary care health workers to identify children with symptomatic
human immunodeficiency virus (HIV) infection. This HIV algorithm is being implemented in South Africa as part of the Integrated
Management of Childhood lliness (IMCI), a strategy that aims to improve childhood morbidity and mortality by improving care at
the primary care level. As AIDS is a leading cause of death in children in southern Africa, diagnosis and management of symptomatic
HIV infection was added to the existing IMCI algorithm.

Methods In total, 690 children who attended the outpatients department in a district hospital in South Africa were assessed with
the HIV algorithm and by a paediatrician. All children were then tested for HIV viral load. The validity of the algorithm in detecting
symptomatic HIV was compared with clinical diagnosis by a paediatrician and the result of an HIV test. Detailed clinical data were
used to improve the algorithm.

Findings Overall, 198 (28.7%) enrolled children were infected with HIV. The paediatrician correctly identified 142 (71.7%) children
infected with HIV, whereas the IMCI/HIV algorithm identified 111 (56.1%). Odds ratios were calculated to identify predictors of HIV
infection and used to develop an improved HIV algorithm that is 67.2% sensitive and 81.5% specific in clinically detecting HIV infection.
Conclusions Children with symptomatic HIV infection can be identified effectively by primary level health workers through the use
of an algorithm. The improved HIV algorithm developed in this study could be used by countries with high prevalences of HIV to
enable IMCI practitioners to identify and care for HIV-infected children.

Keywords HIV infections/diagnosis; Acquired immunodeficiency syndrome/diagnosis; Child care; Primary health care; Delivery of
health care, Integrated; Physicians; Algorithms; Comparative study; South Africa (source: MeSH, NLM).

Mots clés HIV, Infection/diagnostic; SIDA/diagnostic; Puériculture; Cuidados del nifio; Programme soins courants; Distribution
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et (oS ol RN e yblaay S ecs 2t ol TN g ks (6 gttt ot e il oLl 5 pall g 6 grtell smtadll SoLelSTH

— A A 0 Y 93y % iy A T e (8 5e A s clan gt el atSan clonalt dle M el (A g Y1 douall At B (JULY Ale, Gy
EUSYURCPC PR (e <

Bulletin of the World Health Organization 2003;81:856-864

Voir page 862 le résumé en francais. En la pdgina 862 figura un resumen en espafiol.
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Introduction
Over 10.9 million deaths occur annually in children aged <5

years in developing countries (7); most deaths are caused by pre-
ventable and easily treated childhood diseases (2). Appropriate
management of these conditions is one of the most cost-effec-
tive interventions to reduce the global burden of disease (3).
The Integrated Management of Childhood Illness (IMCI) was
developed by WHO and United Nations Children’s Fund
(UNICEF) to improve survival rates in children (2); it uses an
algorithmic approach to provide guidelines for the diagnosis

and management of sick children at the primary care level (4).
The clinical signs on which the IMCI guideline is based (5-8)
and its ability to help health workers identify and appropriately
treatsick children have been assessed previously (9-11). IMCI has
been adopted as a worldwide strategy for improving paediatric
care in resource-poor settings, and since its introduction in 1995,
it has been implemented in 37 African countries and 102 coun-
tries worldwide (12).

The existing IMCI guideline recommends referral for chil-

dI'BIl Wldl severe or recurrent iﬂnesses, SUCh as thOSC that are
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common in patients with HIV/AIDS; however, the specific
identification and management of HIV/AIDS was not included
in this guideline. In South Africa, HIV/AIDS is the leading
cause of death in children, and it has reversed improvements in
childhood mortality made over recent decades (13). Care for
children with HIV/AIDS is putting a strain on health services
(14) and increasingly is being shifted to the primary care level.
Primary care health workers could provide the ongoing care that
these children need, but such workers urgently need to gain
appropriate skills. IMCI must now include the specific manage-
ment of HIV infection asa major cause of morbidity and mortality
in children (75).

In KwaZulu-Natal Province, South Africa, the prevalence
of human immunodeficiency virus (HIV) is very high: 36.2%
of women who attended government antenatal clinics in 2000
were HIV-positive (16). An algorithm for identification of chil-
dren with HIV therefore was incorporated into IMCI. If achild
is identified as possibly having HIV infection, IMCI includes
guidelines for HIV serotesting and ongoing supportive manage-
ment of paediatric HIV/AIDS. Antiretroviral drugs are not avail-
able currently for treatment of HIV infection in South Africa.
This algorithm also has been adapted for use by several other
African countries, but it was never evaluated formally. We report
an evaluation of an HIV algorithm for identification of children
with symptomatic HIV infection and show how data from this
study was used to improve the algorithm.

Participants and methods
IMCI/HIV algorithm

IMCI comprises a series of guidelines for assessment and treat-
ment of common childhood conditions that are important causes
of morbidity and mortality (2). The health worker assesses the
child through history and examination and classifies the child as
needing referral, specific medical treatment, or advice on home
management.

Screening questions were added to the routine assessment
of every child to alert the health worker to the fact that a child
might be at risk of HIV infection. If any screening questions
were answered positively, the child was also assessed for symp-
tomatic HIV infection (Fig. 1). This assessment was based on
local clinical experience (17-20) and WHO dinical case defini-
tions for paediatric acquired immunodeficiency syndrome

(AIDS) (21).

Participants

The study was carried out in the paediatric outpatient depart-
ment at Ngwelezane hospital in KwaZulu-Natal from January
to April 2001. This is a district hospital, and approximately 200
children are seen weekly in the outpatient department; most of
these are referred by the 19 outying clinics. HIV counselling
and testing is available with routine hospital services and is re-
quested by clinicians where indicated, but it may not be easily
accessible because of a shortage of counsellors. Long-term follow-
up care is provided for a small number of HIV-infected children
in the hospital outpatient department, but very little follow-up
care is provided by first-level clinics.

All children aged 2—-59 months who attended the paedi-
atric outpatient department during working hours were consid-
ered for enrolment in the study. Children of known HIV
serostatus and follow-up cases were excluded. For logistical rea-

sons, the number of children enrolled each day was limited to 14.

Bulletin of the World Health Organization 2003, 81 (12)

Sample size was calculated with the formula used to com-
pare two proportions (22, 23), on the basis of assumptions that
the seroprevalence of HIV in the study population was 20%
and that the sensitivity of diagnosis by the paediatrician would
be 80% compared with an HIV test. We wanted to recognize a
deviance of 15% between the doctor and the algorithm, at a
5% level of significance. The sample size thus calculated was
138 children confirmed as HIV-infected, so that the total sample
required was 690.

Consent and ethical approval
Before a child was enrolled, written consent was obtained with
a detailed consent form for participation in the study and for
anonymous HIV testing. Mothers were given the option to
participate in the study without being given the HIV result,
because we anticipated that if there was no clinical indication
for testing, mothers might not wish to know the HIV status of
their child. Consent was accepted from mothers, fathers, and
grandparents, and the child was excluded if no appropriate
family member was present. Consent was obtained in a confi-
dential setting by a Zulu-speaking AIDS counsellor who was
not involved in the care of the child. The advantages of knowing
the HIV result were explained, and if the child was accompa-
nied by the mother (orlegal guardian, if the mother was dead),
same day voluntary counselling and testing of the child were
offered. If these were accepted, open HIV testing was done
through routine hospital services, with the results and post-test
counselling given by our study counsellor. Open testing was
not offered to other family members to safeguard the mother’s
confidentiality. The paediatrician also advised mothers to have
HIV counselling and testing wherever there wasa clinical indi-
cation. All children who were identified as infected with HIV
— either because the mother wished to know the HIV status of
the child or because there was a clinical indication for testing —
were offered all available treatments for HIV. Available treat-
ments were prophylaxis for Preumocystis carinii (recently re-
named Preumocystis jiroveci) pneumonia, treatment for concur-
rent illnesses, and regular follow-up. Children with clinical HTV
infection where the mother refused open testing were offered
the same treatment and follow-up. Carers of children who re-
turned for HIV results were given post-test counselling before
treatment was initiated by hospital staff and not the study staff.
These results were not linked in any way to the study data.
Each child was assigned a study number at the time of
enrolment, and their name was not recorded in the database.
Results of HIV tests were linked only to clinical data after comple-
tion of the study. Ethical approval was obtained from the Ethics
Committee of the University of Natal Medical School and from
WHO Secretarial Committee on Research involving Human
Subjects (SCRIHS).

Evaluation of the HIV algorithm

Each child was assessed by an IMCI practitioner with the HIV
algorithm (Fig. 1). Clinical findings and HIV classification were
recorded. The child then had a dlinical assessment by a pacdiatrician;
this was standardized with a structured data collection tool that
detailed the history and examination. The paediatrician recorded
an opinion as to whether the child had HIV infection and the
reasons for this decision, with reference to the Centres for Discase
Control and Prevention (CDC) criteria for paediatric HIV (24).
The paediatrician’s assessment allowed the performance of the
HIV algorithm to be compared with the best possible clinical
assessment. The HIV test provided an objective standard for
both clinical assessments. The principal outcome measure from
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Fig. 1. Original HIV algorithm

If the answer was “yes” to any HIV-related question® asked during the assessment consider symptomatic HIV infection

1B Has the child had a chest infection requiring hospital admission

Ask Then look and feel

 [s the child's weight below the third centile?

in the past 3 months?

1 Has the child had two or mare episodes of diarthoea
in the past 3 months?

I Has the child had any episode of persistent diarrhoea
(lasting 14 days) in the past 3 months?

I Has the child had fever for one month or more?

I Does the child have poor weight gain according
to history or the “Road to health card” 7

M Any enlarged lymph glands in more than one of
the following sites : neck, axillae, or groin?

M Is there oral thrush that extends to the back of
the mouth or throat?

Classify as suspected

I Does the child have a poor appetite?

I Does the child have a dhronic ear infection
(ear discharge 14 days)?

I Does the child have a history or evidence of past or present
herpes zoster?

M Is there a history or evidence of severe seborthoeic dermatitis?
I Does the child have a history of past or present tuberculosis?
M Is a parent or sibling known to have tuberculosis?

W Is a parent or sibling known to be HIV-positive?

symptomatic HIV
infection if three
positive findings

¥ Screening questions” asked during the routine assessment of every child.
b *Road to health card™ showing weight for age.

each assessment was whether the child had suspected symp-
tomatic HIV infection. IMCI and paediatrician’s assessments
were made separately, withoutany contact between the IMCI
practitioner and the paediatrician.

Two IMCI practitioners and two paediatricians made
the assessments. The IMCI practitioners were a professional
nurse and a primary care doctor, who both were experienced
IMCI trainers. The study paediatricians both had worked for
more than three years in a setting with ahigh prevalence of HIV.
The paediatricians and IMCI practitioners assessed the same
patients from a sample of one in 20 enrolled patients to allow
measurement of interobserver variation.

HIV testing

HIV testing was done after completion of both clinical assess-
ments. Blood spots were collected from all children with a capillary
blood sample, dried on filter paper, and labelled with the study
number and age of the child. Initial HIV-1 testing was performed
on dried blood spots with two different serological assays: a broad-
based HIV-1/HIV-2 enzyme-linked immunosorbent assay (ELISA)
(Vironstika HIV-1 IMPVD; Organon Teknika, Durham (NC),
USA) and then a confirmatory ELISA (Murex Wellcozyme HIV
1+2 GACELISA; Murex Corporation, Dartford, England).
To differentiate between infants who were infected with HIV-1
and those who carried maternal HIV-1 antibodies, we tested all
antibody-positive dried blood spots for the presence of virus
with the NudliSens HIV-1 RNA QT kit (Organon Teknika, Dutham
(NC), USA) adapted for use with dried blood spot samples.
These techniques have been shown to be reliable for the study
of subtype C viruses in Africa (25-27).
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Analysis
Results were precoded and double entered into Epilnfo software
(version 6.04). The data were validated and analysed in Epi-
Info and SPSS software (version 10.0). The sensitivity, specificity,
positive and negative predictive values, and likelihood ratios were
calculated for the paediatrician and IMCI assessments. We calcu-
lated 95% confidence intervals for proportions with the exact
binomial method and compared results by means of a % test.
Confidence intervals for likelihood ratios were calculated with the
method of Simel et al. (23). Diagnostic odds ratios were calcu-
lated to identify variables significantly associated with HIV
infection. Stepwise logistic regression was used to identify the
most useful independently significant predictors of HIV infection.
A model developed in Microsoft Excel was used to calcu-
late the validity of alternative algorithms on the study popula-
tion with these independent predictors of HIV. Different com-
binations of screening and scoring variables were entered into
the model, which then calculated the validity for each. In this way,
possible improvements to the HIV algorithm were evaluated.
We calculated weighted kappa statistics, which measure the agree-
ment between observers beyond random agreement and take
the degree of disagreement into account, for the comparison be-
tween the two observers (28).

Results

Study participants and HIV prevalence

Overall, 690 children were enrolled into the study. Only 22
(3.2%) of carers of the children who were asked to participate
refused permission. We noted a very high uptake of voluntary

Bulletin of the World Health Organization 2003, 81 (12)

153 | HORWOOD CM



Evaluation of a diagnostic tool for paediatric HIV

counselling and testing: of 555 children accompanied by the
mother, 353 (63.6%) asked to know the result of their child’s
HIV test. In total, 198 children were found to be infected with
HIV, which shows a 28.7% prevalence of HIV in the overall
study sample. Table 1 shows the age of the participants and age-
related seroprevalence.

Evaluation of HIV algorithm

Table 2 shows a comparison of the validity of the HIV algorithm
and the paediatrician in identifying HIV infection. The paediatrician
performed better in all aspects; however, the IMCI practitioner
and paediatrician made the same decision about the childs HIV
status in 561 (81.3%) children (k= 0.52, P <0.001) (28). Ofthe
46 children correctly identified by the paediatrician but not by
the IMCI practitioner, 30 had splenomegaly, hepatomegaly, or
parotid enlargement (signs not included in the initial HTV algo-
rithm), whereas the others had a variety of features. The validity
of the algorithm did not change significantly when analysed for
different age categories. When the IMCI/HIV algorithm was
used, of 111 children identified as HIV-infected by the IMCI
practitioner, 71 (64%) would have been referred according to
the IMCI guideline without inclusion of the HIV component.

Interobserver agreement
In total, 42 children were assessed by both IMCI practitioners.
Inseven children, a difference in the HIV classification was noted,
which gave an agreement of 83.3% (k= 0.51, P<0.001) (28).
All differences were in the interpretation of a history of poor weight
gain from the carer.

Both paediatricians also assessed 42 children; in only three
was a difference in the diagnosis of HIV infection noted, which
gave a 92.9% agreement (k = 0.73, P < 0.001).

Development of an improved HIV algorithm

Signs and symptoms used to develop the improved algorithm
were chosen from those identified as significant independent
predictors of HIV infection. The signs considered for inclusion
were those that were clinically relevant, widely applicable, and
practical to teach during IMCI training (Table 3). For this rea-
son, the design of the improved algorithm may not have been
the most statistically sensitive or specific.

Oral thrush in children was associated strongly with HIV
infection. Any severity of thrush was a more sensitive predictor
than severe thrush alone (25.8% vs 8.1%), with little difference
in specificity or positive predictive value. Lymph nodes in two or
more sites, as used in IMCI, had a similar association with HIV'
(odds ratio (OR) = 4.6, 95% confidence interval (CI) = 3.2-6.5)
compared with WHO's definition of three sites (OR = 3.6,95%

Table 1. Prevalence of HIV infection in children enrolled in
the study, by age group

Age group (months) Children Children infected
with HIV
2-11 226 85 (37.6)2
12-23 169 48 (28.4)
24-35 106 28 (26.4)
3647 117 23(19.7)
48-59 12 14 (19.4)
All ages 690 198 (28.7)

@ Values in parentheses are percentages.

CI=2.5-5.1) (2I), but the former was a more sensitive predic-
tor of HIV infection (60.1% vs 42.9%).

Various combinations of screening questions and clinical
features were tested with the model to maximise the sensitivity
and specificity of the improved algorithm. Although the sensi-
tivity could be improved by doing the full assessment for HIV
on every child, this would be time consuming and might be
unacceptable to health workers. We therefore included a screening
step that comprised four simple and sensitive screening ques-
tions to be asked for every child (Fig. 2). With this combination
of screening questions, 92.4% of HIV-infected children in our
study population would have had the full assessment for symp-
tomatic HIV infection (Table 4).

By using these screening questions and additional clinical
features of HIV, we developed an improved algorithm (Fig. 2)
that would identify symptomatic HIV infection in our study
population with a sensitivity of 67.2% and a specificity of 81.5%
(Table 4). When the screening questions were omitted and every
child was assessed, the performance of the algorithm in our popu-
lation did not improve significantly. Similarly, hepatomegaly
and splenomegaly were not independent predictors of infection
with HIV in this population, so their inclusion in the algorithm
did not improve its performance (Table 4). Application of WHO’s
case definition for pacdiatric AIDS to our population was very
specific but not sensitive in identifying HIV-positive children

(Table 4) (21).

Discussion

This is the first study to evaluate a tool for primary level healthcare
workers to identify symptomatic HIV infection in children.
The algorithm performed with reasonable sensitivity and speci-
ficity compared with a paediatrician. The paediatricians provided
the best performance that can be expected of a clinical assess-
ment, as not all children with a positive laboratory HIV test are
symptomatic. We also used the clinical data collected on these

Table 2 Validity of paediatrician and original IMCI/HIV algorithm in identification of HIV-infected children

Method of identification Comparison
Variable Paediatrician HIV algorithm % test P-value
Sensitivity (%) 71.7 (64.9-77.9¢ 56.1 (48.8-63.1) 10.5 0.001
Specificity (%) 904 (87.5-92.9) 85.0 (81.5-88.0) 6.9 0.009
Positive predictive value (%) 75.1 (68.3-81.1) 60.0 (52.6-67.1) 938 0.002
Negative predictive value (%) 88.8 (85.7-91.4) 828 (79.2-86.0) 7.5 0.006
Likelihood ratio positive 7.47 (4.83—11.55) 374 (263-5.33)

@ Values in parentheses are 95% confidence intervals.
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children to develop an improved HIV algorithm with a higher
sensitivity and specificity when applied to our population.
This improved algorithm is simpler than the initial algorithm,
and its performance is close to that of an experienced paediatrician
(Fig. 2). We also described the clinical features that, if found in
children who present to a health facility in an area of high preva-
lence of HIV, are most strongly predictive of HIV infection.

This algorithm is a critical step towards provision of ad-
equate services for HIV-infected children in South Africa and set-
tings where HIV/AIDS is a publichealth problem. Primary health
workers in clinics could provide the continuing care and support
needed for these children and their families. As most countries
in sub-Saharan Africa are currently implementing IMCI, this
HIV algorithm and accompanying management guidelines are
an important step towards giving health workers the skills they
need (12). Although many of the children identified as infected
with HIV would have been referred to hospital according to
IMCI guidelines that do not take HIV status into account, most
children in our sample had been referred already. Even in this
hospital-based sample, 36% of children identified as possibly
being infected with HIV would not have been referred, and
this is likely to be higher in a primary care setting. Referral does
not ensure that a diagnosis is made at the hospital and, more
importantly, is unlikely to be communicated to primary care
level. Implementation of the HIV algorithm by primary health
workers will raise awareness and allow follow-up to be provided
at this level.

The limited interventions available to HIV-infected
children in resource-poor settings like South Africa, where
antiretroviral drugs are not available, has been used to argue
against early identification of these children. Effective interven-
tions, including treatment of intercurrent infections,
cotrimoxazole prophylaxis for Pnenmocystis jiroveci pneumonia,
and support for families isolated by the stigma of HIV are avail-
able. These can only be implemented if health workers identify
children infected with HIV. As additional treatments become
available for these children and their families, these can be inte-
grated into the IMCI management guidelines. Increased identi-
fication of children infected with HIV may increase awareness

of the extent of the problem at all levels of the health system and
encourage policy changes towards improving the availability
of treatment.

Identification of HIV-infected people and promotion of
behaviour change are the major challenges of any HIV preven-
tion programme. Early diagnosis and implementation of care
for children of HIV-infected mothers may be a way of positively
engaging these mothers to promote wider education messages
about AIDS. The level of uptake of voluntary counselling and
testing by mothers of children enrolled in our study was very
high (63.69%), which suggests that, with appropriate counsel-
ling, mothers do want to know their own and their children’s
HIV status. During our study, the increase in HIV testing re-
sulted in many mothers being identified as infected with HIV,
and a mothers’ support group has now been set up. Health
workers are reluctant to talk about HIV with patients and have
a perception that it is not acceptable to do so, but our study
suggests that in a confidential setting, discussion of HIV may be
well received and can result in mobilisation of communities. All
health workers need skills to discuss and manage HIV/AIDS-
related problems on a day-to-day basis in areas with a high
prevalence of HIV.

Our study had a number of strengths. When we evaluated
the algorithm, we were able to recruit a large sample size and
to determine reliably the HIV status of all enrolled children.
Viral loads were determined in all children to confirm HIV
infection. The IMCI practitioners who collected data in the
study were very experienced and highly motivated, so the data
was accurate and complete. Considerable experience has been
gained in the use of the initial HIV algorithm, which was intro-
duced in KwaZulu-Natal Province in 1998.

Qur findings also have some limitations. The HIV algo-
rithm may perform differently in a primary level facility, in which
there will be fewer cases of HIV/AIDS. This evaluation was made
in a hospital setting in an area of high prevalence of HIV, be-
cause resources were not available to obtain the large sample that
would have been needed at the primary care level. Similarly, the
performance of the algorithm will be different in countries with
lower prevalences of HIV. Qur practitioners were experienced

Table 3. Validity of single clinical features in predicting HIV infection in children aged 2-59 months

Sign? Sensitivity Specificity Positive predictive Likelihood ratio Bivariate diagnostic
(%) (%) value (%) positive odds ratio®
History of weight loss 13 514 37.4 1.49 28(1.9-3.9
Lymphadenopathy (any palpable
nodes in two sites) 60.1 74.8 49.0 hele 4.5(3.2-6.3)
Weight below third percentile 53.0 83.5 56.5 322 57 (40-83)
Pneumonia this visite 474 7153 40.0 1.66 2.3 (1.6-3.2)
Any diarrhoea in past
three months 47.0 72.2 404 1.69 23(16-32)
Any persistent diarrhoea in
past three months et 97.0 63.4 4.30 8(2.5-9:3)
Ear discharge (ever) B3 86.6 50.0 2.49 2(2.2-4.3)
Splenomegaly 213 986 88.5 19.20 26 O (11.6- 58 3)
Hepatomegaly 26.3 96.8 76.5 8.08 6(5.9-19.1)
Oral thrush (any) 25.8 97.8 82.3 11.50 2 (7.7-29. 9)
Parotid enlargement 76 9.0 75.0 7.43 0(2.9-22.3)

@ Presence of signs are based on the findings of the paediatrician.
b Values in parentheses are 95% confidence intervals.

¢ Pneumonia as defined in IMCI guidelines and identified by IMCI practitioner.
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Fig. 2. Improved HIV algorithm

If the child has pneumonia today, or

the mother gives a history that the child has lost weight, or

the child has had persistent diarrohea now or in the past three manths, or
the child has ever had an ear discharge,

consider symptomatic HIV infection:

Ask
I Does the child have pneumonia today?
M Has the child had any diarrhoea in the past 3 months?

I Has the child had any episode of persistent diarrhoea
14 days in the past 3 months?

I Has the child got an ear discharge now or in the past?

Then look and feel
M Is the child's weight below the third centile?

M Does the child have poor weight gain according
to history or the "Road to health card”?*

M Any enlarged lymph glands in more than one of

the fallowing sites : neck, axillag, or groin?
M |s there oral thrush?

I [s there parotid swelling?

Classify as suspected
symptomatic HIV
infection if three

positive findings

# “Road to health card” showing weight for age. WHO 03.204
Table 4. Validity of improved HIV algorithm and WHO clinical criteria for paediatric AIDS applied to study population
Variable Sensitivity Specificity Positive predictive Likelihood ratio

(%) (%) value (%) positive

Screening questions only 924 31.5 8552 585
Improved HIV algorithm with screening questions? 67.2 81.5 59.4 3.63
Improved HIV algorithm applied to all children® 70.1 80.1 58.6 352
Improved HIV algorithm with hepatomegaly and
splenomegaly included? 71.5 80.5 59.5 3.65
Improved HIV algorithm with four points used to classify 35.4 943 1.4 6.21
WHO clinical criteria for paediatric AIDS 8.5 98.7 68.0 6.54

? Classification on basis of three positive findings.
b Full assessment applied to all children; no screening questions used.

¢ Major signs: weight loss or abnormally slow growth, chronic diarrhoea >1 month, and prolonged fever >1 month; minor signs: generalized

lymphadenopathy, oropharyngeal candidiasis, repeated common infections,

infection (22).

and highly motivated and therefore were likely to perform better
than those working in routine dinical practice.

These findings relate to a particular population and may
not all be generalizable to othersettings in Africa. The validity of
the HIV algorithm may be affected if it is implemented in areas
in which the clinical features we identified as predictive of HIV
infection are more prevalent in the general population. For example,
rates of malnutrition are lower in South Africa than other Afri-
can countries, and this may reduce the predictive value of signs
related to malnutrition. Hepatomegaly and splenomegaly may
not be useful predictors of HIV infection in a population in
which malaria is prevalent. In recognition that disease profiles
vary, generic IMCI guidelines are intended to be adapted for
local conditions, so our HIV algorithm will be used differently
in other settings. At a workshop in Harare in June 2001, WHO
adopted a generic HIV algorithm based on our data, which can
be adapted and incorporated into IMCI in countries with preva-
lence of HIV 52% (29).

Adaptations to the HIV algorithm also may be made accord-
ing to availability of resources in countries that intend to imple-
ment the algorithm. In South Africa, if a child has suspected

Bulletin of the World Health Organization 2003, 81 (12)

persistent cough, generalized dermatitis, and confirmed maternal HIV

HIV infection, an HIV test would be recommended to confirm
the diagnosis. In many countries, HIV testing is not available at
the primary care level, so management decisions may need to be
based on the algorithm alone. To make the improved HIV algo-
rithm more specific for use in this setting, the number of clinical
features used to classify a child suspected as being infected with
HIV could be increased from three to four. In this way, the
specificity and positive predictive value of the algorithm can be
increased and, although this results in a lower sensitivity (Table 5),
children missed by a more specific algorithm may be identified
later, as the disease progresses. A significant rate of false positives
still exists, and this cannot be avoided entirely with a clinical
diagnosis. Children may be exposed to unnecessary stigma and
follow-up, but all children with these clinical features are vul-
nerable and could benefit from extra care. Countries that intend
to use the algorithm in this way, without the support of HIV
tests, would need to develop training materials to give health
workers the counselling skills needed to explain this to mothers.
The HIV algorithm is only the first step towards ongoing man-
agement of paediatric HIV infection. Health workers need to
use the algorithm and facilities for diagnosis and follow-up of
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identified children must be available at primary level. This may
severely limit implementation in many resource-poor settings.

Conclusion

Health workers at the primary care level can identify children
with symptomatic HIV infection through the identification of
simple signs taught within IMCI. We developed an improved
HIV algorithm that is evidence based and can be recommended
for use in settings with a high prevalence of HIV. Further re-
search is being undertaken to validate the algorithm in other
clinical settings and to assess its use and acceptability among
primary care practitioners. WHO's current clinical definitions of
paediatric AIDS (21) have notbeen evaluated formally, and these

may be reviewed as a result of this data. As implementation of

this algorithm will result in earlier diagnosis of children infected
with HIV, we also suggest further evaluation of the interven-
tions recommended for these children.
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Résumé

Algorithme clinique pour le diagnostic de I'infection a VIH chez I'enfant dans les services de soins

de santé primaires

Objectif Déterminer la validité d'un algorithme utilisé par les
agents des soins de santé primaires pour repérer les enfants
présentant une infection a VIH symptomatique. Cet algorithme
est appliqué en Afrique du Sud dans le cadre de la prise en
charge intégrée des maladies de I'enfant (PCIME), stratégie visant
a réduire la morbidité et la mortalité infantiles en améliorant les
soins de santé primaires. Le SIDA étant |'une des principales
causes de mortalité chez I'enfant en Afrique australe, le diagnostic
et la prise en charge des infections a VIH symptomatiques ont
été ajoutés a l'algorithme actuel de la PCIME.

Méthodes Au total 690 enfants de la consultation externe d'un
hopital de district d'Afrique du Sud ont été vus par un praticien
appliquant l'algorithme pour le VIH, puis par un pédiatre. La
charge virale duVIH a ensuite été déterminée pour chaque enfant.
La validité de |'algorithme pour la détection de I'infection a VIH
symptomatique a été comparée avec celle du diagnostic clinique

par le pédiatre et avec les résultats du test de dépistage.
L'algorithme a &té amélioré par le recueil minutieux des données
cliniques.

Résultats Au total, 198 enfants (28,7 %) étaient infectés par le
VIH. Le pédiatre en a identifié correctement 142 (71,7 %) et
I'algorithme VIH/PCIME a permis d'en trouver 111 (56,1 %). Les
odds ratios ont été calculés pour déterminer les facteurs prédictifs
de l'infection a VIH et utilisés pour améliorer |'algorithme et
atteindre, pour le dépistage clinique, une sensibilité de 67,2 %
et une spécificité de 81,5 %.

Conclusion L'utilisation d'un algorithme permet aux agents des
soins de santé primaire de repérer efficacement les enfants
présentant une infection a VIH symptomatique. L'algorithme
amélioré mis au point dans cette étude pourrait &tre utile dans
les pays a forte prévalence du VIH et permettre aux praticiens
appliquant la PCIME de repérer et de soigner les enfants infectés.

Resumen

Diagnéstico de la infeccién infantil por VIH con un algoritmo clinico en un entorno de atencién primaria

Objetivo Determinar la validez de un algoritmo usado por los
trabajadores de salud del nivel de atencién primaria para
identificar a los nifios con infeccion por VIH sintomatica. Este
algoritmo de deteccion del VIH se esté aplicando en Sudéfrica
como parte de la Atencion Integrada a las Enfermedades
Prevalentes de la Infancia (AIEPI), estrategia que aspira a mejorar
la morbilidad y la mortalidad en la nifiez mejorando la atencién en el
nivel de atencion primaria. Dado que el SIDA es una importante
causa de muerte en la nifiez en el Africa meridional, se decidié
afadir el diagnostico y el manejo de la infeccion sintoméatica por
VIH al algoritmo de AIEPI que se venia empleando.

Métodos En total, 690 nifios que acudieron al departamento de
pacientes ambulatorios de un hospital de distrito de Sudéafrica
fueron evaluados mediante el algoritmo VIH y por un pediatra.
Todos los nifios fueron sometidos luego a la prueba de carga
viral del VIH. La validez del algoritmo como medio de deteccion
de la infeccion sintomética por VIH se contrasté con el diagnéstico
clinico realizado por un pediatray con el resultado de una prueba
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del VIH. El algoritmo fue mejorado utilizando diversos datos
clinicos mas detallados.

Resultados De todos los nifios incluidos en el estudio, 198
(28,7%) estaban infectados por el VIH. El pediatra identificé
correctamente a 142 nifios (71,7%) infectados, mientras que el
algoritmo AIEPIVIH identifico a 111 (56,1%). Las razones de
posibilidades calculadas para identificar los factores predictivos
de la infeccién porVIH se utilizaron para desarrollar un algoritmo
mejorado del VIH, que detecta la infeccion clinica mediante una
sensibilidad del 67,2% y una especificidad del 81,5%.
Conclusién El personal de salud del nivel primario puede
identificar eficazmente a los nifios con infeccién sintomatica por
VIH utilizando un algoritmo desarrollado al efecto. El algoritmo
mejorado desarrollado en este estudio podria ser utilizado por
los paises con alta prevalencia del virus, donde los especialistas
de AIEPI podrian asi identificar y atender a los nifios infectados
por el VIH.
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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 lliness. 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

164 | HORWOOD CM



An Evaluation of the South African HIV Adaptations to the Integrated Management
of Childhood llIness. Ref: E214/05

Part 2: Certificate of consent
I have been invited to participate in research about implementation of IMCI. | understand that |

will participate in a discussion with other IMCI trained health workers. | am aware that there will be
no benefit to me personally and I will be paid only for my travel expenses. | have been given the
name and address of a researcher who | can contact.

| have read the above information and had the opportunity to ask questions about it. Any
questions that | asked have been answered to my satisfaction. | consent voluntarily to participate in
this study and understand that | 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 HIVV Adaptations to the Integrated
Management of Childhood IlIness. 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 IlIness (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

168 | HORWOOD CM



An Evaluation of the South African HIV Adaptations to the Integrated
Management of Childhood Illness. Ref: E214/05

Part 2: Certificate of consent

| have been invited to participate in research about implementation of IMCI. | understand that |
will participate in a discussion with other carers bringing their children to the clinic today. | have
been informed that there are minimal risks, but there may be some delay in my leaving the clinic. |
am aware that there will be no benefit to me personally and | will be given refreshments, but will
receive no payment. | have been given the name and address of a researcher who | can contact.

| 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. | consent voluntarily to participate in
this study and understand that | 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:

| have witnessed the accurate reading of the consent form to the potential participant, and the
individual has had the opportunity to ask questions. | 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 HIVV Adaptations to the Integrated
Management of Childhood IlIness. 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 IlIness. 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. | 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. |
understand that 1 will receive no payment for participating in the study.

I have read the foregoing information or it has been read to me. | have had the
opportunity to ask questions about it and any questions that | have asked have been
answered to my satisfaction. | consent voluntarily for my child to participate in the study
and understand that | 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.

*] consent to being observed during the consultation with the nurse

*] consent to having counselling so that my child is tested for HIV and | 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. |

confirm that the individual has given consent freely

Print name of Counsellor

Signed
Date
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Appendix 7

HEALTHWORKER FORNM - FORNM ONE
1.1 HwW STUDY NUMBER 1.2 Facility
number
1.3 Date 1.4 | Completed
by
21 Have you ever been trained as an HIV/AIDS counsellor? Yes No
If no, skip to g2.3 1 2
2i2 If yes, when did you attend HIV/AIDS counselling course?
Month Year
23 Have you ever been trained in breastfeeding? Yes No
If no, skip to q2.7 1 2
2.4 If yes, which breastfeeding
course did you attend?
2.5 When did you attend a breastfeeding course?
Month Year
2.6 How many days was the breastfeeding course?
Record number of days
257 Have you attended any training on HIV and Infant feeding? Yes No
If no, skip to g2.11 1 2
2.8 If yes, which HIV and Infant
feeding course did you
attend?
2.9 When did you attend the HIV and Infant feeding course?
Month Year
2.10 | How many days was the HIV and Infant feeding course?
Record number of days
2.11 | Have you been trained in IMCI? Yes No
If no, skip to the g2.23 1 2
2.12 | Wwhen were you trained in IMCI|?
Month Year
2.13 | If this was before September 2002: Have you ever been Yes No
updated to the changes to the IMCI guideline that have been 1 2
implemented since you were trained?
2.14 | How long was the update that you received?
Record number of days
2.15 | what is the date on the last chart booklet you were given?
Month Year
2.16 | Have you been trained as an IMCI facilitator? Yes No
If no, skip to the g2.18 1 2
2.17 | If yes, when did you attend facilitator training?
Month Year
2.18 | Have you ever been trained as an IMCI supervisor? Yes No
If no, skip to the q2.20 1 2
2.19 | If yes, when did you attend supervision training?
Month Year
2.20 | Have you ever been visited by a supervisor who has observed Yes No
you seeing children? If no, skip to the gq2.23 1 2
2.21 | If yes, how many times have you been observed by an IMCI
supervisor? Record number of times
2.22 | when was the last time you had this type of supervision?
Month Year
2.23 | Is there any other training in child health that you have Yes No
received? (for example EPI, Neonatal resuscitation) 1 2
2.24 | If yes, what training and when were

you trained?
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Appendix 8

HW Observation Form- Form Two

HW study No | | |

Child study No

ADMINISTRATIVE DETAILS

1.1 Clinic number
1.2 Observer's Name
1.3 Date of examination
1.4 Did the health worker refer to the chart Not at all’ Once or twice” Referred regularly
booklet during the consultation?
15 Age of the child (in months)
1.6 Presenting complaints
DANGER SIGNS
21 Is the child able to drink or breastfeed? Asked'’ Did not ask ™' Not sure”
2.2 | Does the child vomit everything? Asked’ Did not ask ' Not sure”
2.3 Has the child had convulsions during the illness? Asked' Did not ask ' Not sure”
2.4 Is the child lethargic or unconscious? Checked” Did not Not sure” Not
check’ applicable™
COUGH AND DIFFICULT BREATHING
3.1 | Does the child have cough or difficult breathing? Asked’ Did not ask™ Not sure”
If no cough or difficult breathing, did not ask or not sure, skip to diarrhoea
3.2 | For how long? Asked' Did not ask’' Not sure
3.3 | Counted breaths per minute Checked’ Did not check™ Not sure”
3.4 | Chest in-drawing Checked' Did not check ' Not sure”
3.5 | Stridor Checked' Did not check™ Not sure
3.6 | Cough None | Severe pneumonia or very severe Pneumonia Cough or cold
classification made disease
| 3.7 | Wheeze Checked' Did not check™ Not sure”
If no wheeze, did not ask or not sure, skip to diarrhoea

3.9 Has the child had a wheeze before this illness? Asked' Did not ask’' Not sure ™
3.10 Does the child have a frequent cough at night? Asked' Did not ask™ Not sure ™
3.11 Iv\—ilzziz?he child has a wheeze for more than one Asked' Didrictasie Not sure™
312 Is the child a known asthmatic? Asked' Did not ask™ Not sure ™
3.13 Wheeze classification None made® Recurrent wheeze' Wheeze first episode

Form 2: 5.05.06

1
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HW Observation Form- Form Two

HW study No Child study No
DIARRHOEA
4.1 Does the child have diarrhoea? Asked' Did not ask ' Not sure”
If no diarrhoea, did not ask or not sure, skip to fever
? .
ae FErRaGiRg) Asked' Did not ask™' Not sure™
i ight?
4.3 If more than 14 days, has the child lost weight? Asked Did not ask™! Not 5 Not ' 5
sure applicable
4.4 Is there blood in the stools? 1 ] 4 5
Asked Did not ask Not sure
- - o -
4.5 Is the child lethargic or unconscious? Checked' Did nc?;t Notsiire? ‘Not 5
check applicable
4.6 Is the child restless and irritable? Checked' Did not check”! | Not sure™
47 Is there sunken eyes? Checked' Did not check’ | Not sure™
4.8 | Offered the child fluid Offered’ Did not offer fluid™
4.9 Pinched the skin of the abdomen Checked! Did notchiecle’ | Kotsure?
4.10 Diarrhoea classification #1 None Diarrhoea with Diarrhoea with No visible
made severe some dehydra’cion3
dehydration’ dehydration?
4.11 Diarrhoea classification #2 None Not more than | Severe persistent | Persistent diarrhoea®
made’ 14 days1 diarrhoea’
412 Diarrhoea classification #3 None No blood in the Severe Dysentry
made stool dysentery2
FEVER
i ?
51 Does the child have a fever” Asked' Did not ask’' Not:sure?
If no fever, did not ask or not sure, skip to ear problem
52 For how long? Asked' Did not ask™ Not sure”
53 If more than 7 days, has the fever been Asked' Did not ask™ Not Not
present every day sure™ applicable'3
5.4 Stiff neck or bulging fontanelle Checked' Did not check™ Not sure”
55 Fever/ meningitis None made” Suspected Fever other cause”
classification meningitis’
55 | Isthere a malaria risk? Asked” Did not ask™’ Not sure”
If no malaria, did not ask or not sure, skip to ear probfem
5.6 Malaria classification None Suspected Malaria Possible Fever other
made’ severe malaria’ malaria’ cause®
EAR PROBLEM
6.1 | Does the child have an ear problem? Asked' Did not ask™ Not sure™
If no ear problem, did not ask or not sure, skip to malnutrition
6.2 | Is there ear pain? Asked’ Did not ask™' Not sure”
6.3 | Is there an ear discharge? Asked' Did not ask™’ Not sure™
Form2:5.05.06 2
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HW Observation Form- Form Two

HW study No Child study No
6.4 | For how long? Asked' Did not ask™’ Not sure”
6.5 | Pus draining from the ear Checked' Did not Not sure”
check’’
6.6 | Tender swelling behind the ear Checked' Did not check™ Not sure”
6.7 | Ear problem None | Mastoiditis’ Acute ear Chronic ear infection No ear
classification made’ infection? infection”
MALNUTRITION
7.1 | Has the child lost weight? Asked' Did not ask™ Not sure”
7.2 Plot weight on Plotted and Plotted and did not Not Plotted Not sure”
growth chart explained to explain to mother plo'cted'1 incorrectly
mother’
7.3 Curve on growth Assessed and Assessed and Could not Not Not sure”
chart explained to did not explain to assess’ assessed”
mother’ mother’
7.4 Malnutrition None made” Severe malnutrition' Not growing well Growing
classification well®
FEEDING ASSESSMENT
7.5 | Not indicated’ Indicated but not assessed Assessed Assessed but not indicated”
7.6 | Feeding method Breast only’ Formula® Mixed® Older than 2 Not
(breast + other years4 asked™
food/fluids)
Breast feeding (asked the following)
7.7a | How many times do you breastfeed? Obtained Information Not sure”
information’ not obtained ™'
If no breast feeding skip to formula feeding
7.7b | Do you breastfeed during the night? Obtained Information Not sure”
information’ not obtained '
7.7¢c | Does the baby take any other food or fluids? Obtained Information Not sure”
information’ not obtained '
7.7d | What other food or fluids? Obtained Information ) Not sure”
information’ nhot obtained '
7.7e | How many times per day? Obtained Information Not sure”
information’ not obtained '
7.7f | What do you use to feed the child? Obtained Information Not sure”
information’ not obtained '
Formula feeding (asked the following)
7.8a | What replacement milk are you giving Obtained Information ) Not sure”
information’ not obtained '
If no formula feeding skip to HIV History
7.8b | How many times during the day and night? Obtained Information Not sure”
information not obtained '
7.8c | How much are you giving at each feed? Obtained Information Not sure”
information not obtained ™'
7.8d | How is the milk prepared? Obtained Information Not sure”
information’ not obtained ™'
7.8e | How is the milk being given? Obtained Information Not sure™
information’ not obtained ™
7.8f | How are you cleaning the utensils? Obtained Information Not sure™
information’ not obtained '
Form2:5.05.06 3
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HW Observation Form- Form Two

HW study No Child study No
HIV test history
8.1 Has the mother had a positive HIV test? Asked' Obtained from Did not Not sure”
notes? ask’
8.2 Has the child had a positive HIV test? Asked' Obtained from Did not Not sure”
notes? ask’'
8.3 Is the child taking co-trimoxazole? Asked' Obtained from Did not Not sure”
notes? ask’
HIV infection
9.1 | Enlarged lymph nodes in more than one site: Neck, Checked' Did not Not sure™
groin, armpit? check
T A 7
o An episode of persistent diarrhoea past 3 months Asiked D;CSIIS?t Hatsme
T T 7
- A history of ear discharge in the past skt D;ilg?t Bk
T - -
9.4 Oral thrush Checked Did nq;t Not sure
] check
) [ ——— Checked” Did not Not sure”
g check
—— 0 ; 1 Symptomatic
9.6 | HIV classification None made Suspected symptomatic HIV HIV unIiker2
SUSPECTED SYMPTOMATIC HIV or Mother HIV positive
If HIV not assessed or suspected skip the following sections
1 2z =
10.1 Wihois tha carsr? Mother Father Leg;l . Otheg Did r]Pt
guardian carer ask
T =
2 Explained need for HIV test xem Mo Notsure
T -
10.3 Offered counselling and testing Yes No Not sure
10.4 To be done immediately by the | To be done immediately by a counsellor at
IMCI trained healthworker' the clinic
If yes, care provider To be done on another day at To be done The carer refused
arranged HIV the clinic elsewhere counselling5and
counselling and testing testing
Other
HIV related Health worker interventions
10.5 : = Yes' No” Not sure”
Co-trimoxazole prophylaxis
10.8 Multivitamin supplements Yes' No® Not sure™ Bloz
PP applicable™
10.7 A follow-up date to be seen at the clinic once the Yes' No* Not sure” Not
VCT has been done applic:able‘3
. L
Lo Pain relief Not indicated"” Tes L Hatslie
10.9 Advised the carer about support groups in the Yes' No* Not Not sure ™
community applicable‘3
10.10 | Advised the carer about feeding Yes' No? Not sure”
10.11 Any additional advice that was given
10.12 Any inappropriate or incorrect advice
10.13 Counselled mother about her own health Yes' No Not sure

Form2:5.05.06 4
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Appendix 9

Expert IMCI Practitioner Recording Form- Form 3

HW study No | I | | Child study No | | | |

ADMINISTRATIVE DETAILS

1.1 Clinic number

1.2 Observer's Name

1.3 Date of examination

1.4 Age of the child (in months)

1.5 Presenting complaints

DANGER SIGNS

21 Is the child able to drink or breastfeed? Yes' No
22 Does the child vomit everything? Yes' No
2.3 Has the child had convulsions during the illness? Yes' No~
2.4 Is the child lethargic or unconscious? Yes' No
2.5 Is there a danger sign present? Yes' No

COUGH AND DIFFICULT BREATHING

31 Does the child have cough or difficult breathing? Yes' No

If no cough or difficult breathing skip to diarrhoea

3.2 | For how long? (Record number of days)

3.3 | Counted breaths in one per minute (record number of breaths)

3.4 | Fast breathing Yes' No

3.5 | Chest in-drawing Yes' No?

3.6 | Stridor Yes' No”

3.7 | Cough classification Severe pneumonia or very | Pneumonia Cough or
severe disease cold

| 37 | Wheeze Yes' No

If no wheeze skip to diarrhoea

3.9 Has the child had a wheeze before this illness? Yes' No

3.10 Does the child have a frequent cough at night? Yes' No”
3111 Has the child has a wheeze for more than one week? Yes' No~
3.12 | Is the child a known asthmatic? Yes' No?
3.13 Wheeze classification Recurrent wheeze' Wheeze first episode

Form 3: 5.05.06 1
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Expert IMCI Practitioner Recording Form- Form 3

HW study No Child study No
DIARRHOEA
41 Does the child have diarrhoea? Yes' No
If no diarrhoea, skip to fever
4.2 For how long? (record number of days)
4.3 If more than 14 days, has the child lost weight? Yes' No Not
alpplic:able'3
4.4 Is there blood in the stools? Yes' No
4.5 |s the child lethargic or unconscious? Yes' No
4.6 Is the child restless and irritable? Yes' No*
47 Is there sunken eyes? Yes' No
4.8 Offered the child fluid Drinking poorly' Drinking eagerly Drinking
thirsty2 normally
4.9 Pinched the skin of the abdomen Went back very slowly’ Went back slowly” Went back
normally
410 | Diarrhoea classification #1 Diarrhoea with severe Diarrhoea with some No visible
dehydration’ dehydration? dehydration®
4.11 | Diarrhoea classification #2 Not more than 14 days' Severe persistent Persistent
diarrhoea diarrhoea
412 | Diarrhoea classification #3 No blood in the stool’ Severe dysentery Dysentry
FEVER
5 Does the child have a fever? Yes' No
If no fever skip to ear problfem
52 For how long? (Record number of days)
538 If more than 7 days, has the fever been present every day Yes' No* Not
ap]olicable’3
54 Sitiff neck or bulging fontanelle Yes' No?
55 Fever/ meningitis classification Suspected Fever other
meningitis’ cause’
5.5 | Isthere a malaria risk? Yes' No
If no malaria skip to ear problem
5.6 | Malaria classification Suspected Malaria Possible Fever other
severe malaria’ malaria’ cause”
EAR PROBLEM
6.1 | Does the child have an ear problem? Yes' No~*

If no ear problem skip to malnutrition
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Expert IMCI Practitioner Recording Form- Form 3

HW study No Child study No
6.2 | Is there ear pain? Yes' No
6.3 | Is there an ear discharge? Yes' No
6.4 | For how long? (Record number of days)
6.5 | Pus draining from the ear Yes' No
6.6 | Tender swelling behind the ear Yes' No*
6.7 | Ear problem classification Mastoiditis' Acute ear Chronic ear No ear
infection? infection® infection®
MALNUTRITION
%A Has the child lost weight? Yes' No
H2 Plot weight on growth chart Very low weight' Low weight Normal or
above
7.3 Curve on growth chart Losing Poor gain Good weight Could not
Weight| gain assess’
7.4 Malnutrition classification Severe Not growing Growing well®
malnutrition’ well?
FEEDING ASSESSMENT
7.5a | Feeding method Breast Formula Mixed Older than 1 year®
If younger than 1 year skip to 8.1 only (Breast + other
foods/fluids)
7.5b | If older than 1 year Solids and Solids, no Older than 2 years”
breastmilk’ breastmilk’
HIV TEST HISTORY
8.1 Has the mother had an HIV test? Yes' No Not
If no or does not know skip t0 8.3 known®
8.2a | What was the result? Positive' Negative Not
If negative or not known skip to 8.3 known®
8.2b | If positive has the child been given co-trimoxazole to take every Yes' No Not
day? known"
83 Has the child had an HIV test? Yes' No Not
If no or does not know skip to HiV infection known®
812 What was the result? Positive' Negative Not
known®
HIV INFECTION
.
91 | Pneumonia today b L
T
9.2 Enlarged lymph nodes in more than one site: Neck, groin, armpit? e He
T
9.3 An episode of persistent diarrhoea now on in past 3 months Yes Pl
T 2
94 | A history of ear discharge now or in the past b N
T
95 | Weightis below the third centile e e
T
96 | Oral thrush Yes No
|
9.7 There is poor weight gain L Ll ol
assess
1
98 | parotid enlargement Yes Ne
99 HIV classification Suspected Symptomatic HIV
symptomatic HIV unlikely
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Expert IMCI Practitioner Recording Form- Form 3

HW study No Child study No
HIV RESULTS
9.10 | HIV test done: Yes' No
If no, skip to end

9.12 | First rapid test: Positive' Negative

9.13 | Second rapid test: Positive’ Negative

9.14 | PCR: Positive' Negative Not
indicated”

9.15 | CD4(Record number): Not
indicated®
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Appendix 10

CLINICAL SIGNS FOR WHO STAGING- FORM FOUR

HW CODE | | | [

CHILD CODE

COMPLETE THIS FORM FOR ALL CHILDREN WHO HAVE A POSITIVE RAPIDTEST RESULT

1.1 | Completed by: 1.2 | Date
ASK THE MOTHER
2 Has your child had mouth sores in the last 6 months? Yes No Do not know
If no or does not know, skip to g2.3 1 2 3
2.2 If yes, how many times has your child been treated for
mouth sores in the last 6 months? Record number
2.3 Has your child lost weight? (Weighs less now than s/he Yes No Do not know
did before) 1 2 3
2.4 Has your child ever had shingles? Yes No Do not know
1 2 3
25 Does your child often have ear infections, throat infections Yes No Do not know
or bad colds? 1 2 3
If no or does not know, skip to q2.7
2.6 If yes, how many times has your child come to the clinic
with an ear infection or cold in the last 6 months? Record number
27 Has your child ever had diarrhoea that lasted for 2 weeks Yes No Do not know
or longer? 1 2 3
If no or does not know, skip to q2.10
2.8 If yes, how many times has this happened in the last six
months? Record number
29 When was the last
time?
2.10 | Has your child had a fever for one month or longer? (ever Yes No Do not know
or last 6 months?) 1 2 3
If no or does not know, skip to g2.12
211 | If yes, what was the
reason for this?
2.12 | Has you child ever been treated for TB? Yes No Do not know
If no or does not know, skip to q2.15 1 2 3
213 | If yes, was it pulmonary TB or extrapulmonary TB? Pulmonary TB Extrapulmonary TB
) 2
2.14 | Site of extrapulmonary TB TB Meningitis Miliary TB Abdomen Spine Other, specify
1 2 3 4
2.15 | Has your child ever had to go to hospital with pneumonia? Yes No Do not know
If no or does not know, skip to g2.18 1 2 3
2.16 | If yes, how many times has this ever happened?
Record number
217 | When was the last
time?
2.18 | Has your child ever been in hospital for any other reason? Yes No Do not know
If no or does not know, skip to g3.1 1 2 3
2.19 | If yes what was the problem? Meningitis | Empyema Bone infection Joint
1 2 3 infections
Check on the card for the 4
diagnosis or ask the mother Other, please specify the details
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CLINICAL SIGNS FOR WHO STAGING- FORM FOUR

HW CODE [ [ [ [ CHILD CODE [ [ [

CHECK THE LYMPH NODES

31 Does the child have palpable lymph nodes in the groin? Yes No Not sure
If no or does not know, skip to g3.3 1 2 3
3.2 If yes, which side of the groin? (left / right / both) Left Right Both
1 2 3
3:8 Does the child have palpable lymph nodes in the axillae? Yes No Not sure
If no or does not know, skip to q3.5 i) 2 3
3.4 If yes, which side of the axillae ? (left / right / both) Left Right Both
9 2 3
3.5 Does the child have palpable lymph nodes in the neck? Yes No Not sure
If no or does not know, skip to 3.7 1 2 3
3.6 If yes, which side of the neck? (left / right / both) Left Right Both
1 2 3
CHECK THE WEIGHT
3.7 Is the weight below the third centile? Yes No Not sure
1 2 3
3.8 Is the weight below the marasmus line? Yes No Not sure
1 2 3
3.9 Is there documented loss of body weight? Yes No Not sure
] 2 3
CHECK THE MOUTH
3.10 | Does the child have angular cheilitis? Yes No Not sure
1 2 3
3.11 | Does the child have oral hairy leukoplakia? Yes No Not sure
1 2 3
3.12 | Does the child have redness around the edges of the Yes No Not sure
gums? (may be associated with bleeding gums) 1 2 3
3.13 | Does the child have severe gum disease? (severe pain, Yes No Not sure
spontaneous bleeding and loosening of the teeth) 1 2 3
3.14 | Does the child have oral thrush? Yes No Not sure
If no or does not know, skip to q3.17 1 2 3
3.15 | If yes, is the thrush extensive- reaching to the back of the Yes No Not sure
throat? 9] 2 3
3.16 | Does the thrush interfere with the child’s swallowing? Yes No Not sure
i 2 3
3.17 | Does the child have any other mouth sores? Yes No Not sure
If no or does not know, skip to g3.19 i 2 3
3.18 | If yes, are these ulcers? Yes No Not sure
1 2 3
CHECK THE SKIN
3.20 | Does the child have papular pruritic eruptions? Yes No Not sure
1 2 3
3.21 | Does the child have seborrhoeic dermatitis? Yes No Not sure
1 2 3
3.22 | Does the child have extensive molluscum contagiosum®? Yes No Not sure
1 2 3
3.23 | Does the child have fungal nail infection? Yes No Not sure
1 2 3
3.24 | Has the child had herpes simplex infection (cold sores) for Yes No Not sure
more than one month? 1 2 3
3.25 | Does the child have extensive warts? Yes No Not sure
1 2 3
3.26 | Does the child have parotid enlargement? Yes No Not sure
1 2 3
3.27 | Does the child have visible severe wasting? Yes No Not sure
1 2 3
3.28 | Does the child have hepatosplenomegaly? Yes No Not sure
1 2 3
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Appendix 11

FACILITY REVIEW — FORM FIVE

1.1 Form completed by
1.2 Date of visit 1.3 Facility number
All of the following statistics are for the last full calendar month that is the last completed month
2 What was the last full calendar month?
How many children under 5 years have been seen in this facility in the
2:2 last month? (available from routine clinic stats)
53 How many children were immunised in this clinic in the past month?
How many sick children under 5 years have been seen in this facility in B
2.3 the last month? (if possible) o
How many sick children under 1 year have been seen in this facility in Somndt
2.4 the last month? (If possible) koW
How many children under 5 years have been tested for HIV in the past
25 month? (available from the counsellors VCT register)
How many children under 5 years have been tested for HIV in the past
2:6 month? (available from the counsellors PMTCT register)
2.7 Total number of children under 5 years tested in the past month
2.8 How many of these children have received their results?
- How many children under 5 years have tested HIV positive in the last
’ month?
2510 How many pregnant women attended for a first antenatal visit in the past
’ month?
519 How many pregnant women have been tested for HIV in the past
' month?
2.12 | How many of these women have received their results?
2.13 | How many pregnant women tested HIV positive in the past month?
2.14 | How many women enrolled in the PMTCT program in the last month?
How many children under 1 year were given a months supply of - i
2.15 | cotrimoxazole in the past month? Ksonvfa
16 How many HIV exposed children came for follow-up? Do not
' Know®
217 Is this clinic doing PCR testing on HIV exposed children at 6 weeks? Yes No
. 1 2
218 How many children have had a PCR test in the past month?
Can children be referred from this clinic for assessment for ARV % K
219 | treatment? Lans .
How many children have been referred for ARV treatment in the past - i
2.20 | month? (if available) Pz

Form 5: 09.05.06

1

187 |

HORWOOD CM




FACILITY REVIEW — FORM FIVE

How many professional nurses are currently working in this clinic?

2.21
5658 How many professional nurses have been trained in IMCI?
i How many professional nurses have had AIDS counselling training?

How many professional nurses have been trained in HIV and Infant
2.24 | feeding? (3-day course)
255 How many full-time lay counsellors working in this clinic?
o How many part-time lay counsellors working in this clinic?

How many counsellors provide counselling to carers of children for HIV
2.27 | testing of the child?

How many counsellors have been trained in HIV and infant feeding
2.28 | counselling?

Observe the facility:

31 Are sick children routinely seen in a private area? Yes No
; 1 2
39 Are PMTCT services rendered in a separate place to other services? Yes No
: 1 2
33 Is nevirapine syrup in stock at the clinic? Yes No
g 1 2
34 Is cotrimoxazole syrup in stock at the clinic? Yes No
: 1 2

Is infant formula in stock? Yes No
3.5 1 5

36 Is infant formula stored where mothers attending the clinic can see it? Yes No
; 1 2
Are there facilities for demonstrating safe formula feeding? 5 "

3.7 | Ifno, skip to g3.9 e 4"

38 If yes, are the facilities for demonstrating formula feeding in a private area? Yes No
; 1 2
Are there support groups for mothers of children with HIV infection in the area i "

3.9 | served by this clinic? . o

Form 5: 09.05.06
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