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TITLE  

 

THE USE OF AUTOMATED INTEGRATED MANAGEMENT OF CHILDHOOD ILLNESS GUIDELINES IN 

PRIMARY HEALTH CARE IN THE WESTERN CAPE IN SOUTH AFRICA. 

 

        1. INTRODUCTION AND MOT IVATION  

 

South Africa (SA) is classified as a middle-income country and spends 8.5% of its Gross 

Domestic Product on health care. It is estimated that the Infant Mortality Rate, Under-five 

Mortality Rate and the Maternal Mortality Rate are much higher than expected of a country 

with South Africaôs level of income (Transformation of the Health System in SA, 1997). The 

World Health Organisation (WHO) and United Nations Childrenôs Fund (UNICEF) have 

introduced the Integrated Management of Childhood Illness (IMCI) guidelines to help 

developing countries in particular to reduce the major causes of mortality in children under 

five years of age. 

 

 ñEvery year almost 10 million children die before reaching the age of five despite the fact 

that two-thirds of these deaths could be prevented by effective low-cost interventionsò 

(Black,  2003).
 
According to the WHO statistics in 2006 South Africaôs under-5 mortality 

rate was 6.7% and this was mainly due to acute respiratory infections, diarrhoeal diseases and 

malnutrition. 

 

An initiative by the WHO and UNICEF introduced the IMCI treatment algorithms in 1995 to 

combat and reduce under-5 mortality and morbidity. The integrated guidelines were 

developed to improve the clinical and communication skills of health care workers at the 

Primary Health Care (PHC) level (Rakha, 2006). The IMCI guidelines provide a standardized 

integrated approach to delivering quality care. South Africa adopted the IMCI as a national 

guideline in 1996. Thereafter inter-provincial working groups were appointed to:  

¶ Encourage and monitor research projects which include evaluating IMCI 

implementation and developing monitoring criteria 

¶ Adapt training material so that a generic South African version of the IMCI training 

material is produced and 

¶ Facilitate pre-service training of nurses and medical students. (Health Facility Survey 

2001). 

 

The IMCI guideline is predominantly used in PHC to assist in making an IMCI classification 

or diagnosis without the assistance of a doctor. Doctors often visit PHC clinics for Human 

Immune Deficiency Virus (HIV) and Tuberculosis (TB) sessions only.  These visits are even 

fewer in rural areas as Clinical Nurse Practitioners (CNP) are expected to carry the full 

burden of the workload.  Because of the high workload and poor working conditions, 

absenteeism is high and creates an extra burden on the remaining nurses. (WHO Fact sheet No. 

302, 2006). It has been often noted that in the urban or large Community Health Centres CNPs 

and doctors work side by side, leaving the nurses to manage childhood illnesses using the 

IMCI guideline. 
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The automated guideline in the format of a convertible Personalised Computer (PC) tablet or 

a similar electronic portable tool, aims to improve training in IMCI and therefore also the 

quality of clinical decision making within the context of a Primary Care setting in the 

Western Cape.  

 

 

The automated guideline can be used as a teaching tool when learning the IMCI approach. 

ñThe IMCI guidelines can be used to identify deficiencies related to training of health 

workers and can also enable the evaluators to identify ways to correct the deficienciesò 

(Health Facility Survey, 2001). Nurses in South Africa are currently using the paper-based 

guideline which is an IMCI algorithm of the sick infant from birth up to 2 months and the 

sick child age 2 months up to 5 years. Handwriting is often illegible, information incomplete 

and patient folders misfiled or lost (DeRenzi, 2008; Mitchell, 2008). In some cases textbooks 

are used to extract additional information to clarify symptoms not listed in the IMCI 

guideline therefore using an automated version with a library link for quick access may 

eliminate these problems. The automated guideline is being designed to systematically 

navigate through the IMCI algorithm reducing errors and misjudgments making it more 

effective. The automated algorithm is capable of guiding the nurse through a step-by-step 

approach, soliciting the answers to sequential questions that also prompt the nurse in terms of 

the clinical history and examination. It provides a warning to take prompt action where 

necessary and at the end offers a summary of the patientôs classification, key features and 

recommended management. The software will be devised to mirror the patient flowchart that 

is documented in the patient folder. In addition a database of other resource and explanatory 

material can be incorporated into the software for quick reference.  

 

This project will be an original study in South Africa to assess the educational and clinical 

impact of an automated patient assessment tool that incorporates the National IMCI 

guidelines using a handheld computer. 

 

 

2. LITERATURE REVIEW  

 

Technology is rapidly advancing and offers quicker, more efficient and effective access to 

information. The IMCI automated guidelines proves to be a novel intervention in health care. 

Studies have shown that the electronic IMCI protocols have benefits of reducing errors, 

improving adherence and enhancing the quality of care (DeRenzi, 2008; Marc, 2008). 

However most studies performed elsewhere do not include danger signs, immunization, TB 

or the Human Immune Deficiency Virus/Acquired Immune Deficiency Syndrome 

(HIV/AIDS). TB and HIV/AIDS are ranked as the largest contribution to the burden of 

disease in South Africa. Only a few studies have been done in South Africa in the use of 

electronic decision support tools with a vast number of HIV, AIDS and TB patients making 

diagnostic and treatment guidelines available to health workers (Peters, 2005; Fairall, 2008; 

Mitchell, 2008). 

 

The IMCI is an integrated approach to the management of child health under the age of five 

years. The three components of the IMCI are to improve the skills of health workers, health 

systems and to improve family and community practices (Rakha, 2006; DeRenzi, 2008). The 

South African National IMCI guidelines are used for the assessment and treatment of all 

children under the age of five years. Presently Primary Health Care nurses are being trained 
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for 10 days in the use of the IMCI algorithm chart booklet. Studies have shown that the 

electronic version training was easier than expected with people who had prior training in the 

IMCI paper guidelines and therefore training time was reduced when using the electronic 

version (Marc, 2008). 

 

Despite the competitive market for mediated-electronic systems, and reduced cost of 

computers and electronic devices the use of technology can be expensive. Nevertheless the 

cost of technology must be evaluated in light of the shortened training time and greater 

effectiveness of clinical practice (Anantraman, 2002; DeRenzi, 2008).   

 

In addition, peer teaching and learning of the automated IMCI guideline may reduce the need 

for facilitators thus reducing the cost (DeRenzi, 2008). This proposed study will seek to 

evaluate the adherence, knowledge and experiences of using the automated IMCI guidelines 

amongst CNPôs in PHC which will include self-training, resource database and all 

components of the IMCI initial visit for sick children 2 months to 5 years.  

 

3. AIM AND OBJECTIVES  

 

3.1 Aim 

The purpose of this research is to evaluate the use of automated guidelines in improving the 

training of Clinical Nurse Practitioners in the use of Integrated Management of Childhood 

Illness Guidelines in Primary Health Care settings of the Western Cape. 

 

3.2 Objectives 

1. To compare the Clinical Nurse Practitionerôs knowledge of the IMCI guidelines at the 

end of the IMCI training course in those using and not using the automated version. 

2. To compare the Clinical Nurse Practitionerôs adherence to the IMCI guidelines in 

practice following the IMCI training course when using and not using the automated 

version. 

3. To explore the experience of those Clinical Nurse Practitioners who use the automated 

guidelines.  

 

4 RESEARCH DESIGN AND METHODS 

 

4.1 STUDY DESIGN 

An observational study design comparing cohorts of CNPs who use and donôt use the 

automated guidelines during training and subsequent practice. 

 

4.2 RESEARCH SETTING  

The study is to be conducted in rural and urban primary health care centres in the Western 

Cape which may be community health centres, clinics or mobiles.  

 

4.2.1 The training setting 

The training setting will be different for rural and urban areas. In the rural area a centrally 

situated clinic or community health centre will be chosen for the training for easier access. In 

the urban setting training will be conducted on Tygerberg Campus, Stellenbosch University. 
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4.2.2 The practice setting 

The practice setting will be the participantsô place of work in a clinic, community health 

centre or mobile. 

 

 

4.3 STUDY POPULATION  

Approximately two hundred and sixty Professional Registered Nurses attend a one year 

Postgraduate Diploma in Clinical Nursing Science; Health Assessment, Treatment and  Care 

from January to November in the Division of Nursing at the Stellenbosch University. The 

nurses who complete this course are recognised as Clinical Nurse Practitioners. The course is 

conducted annually. Out of the 260, approximately 160 already have the IMCI paper-based 

training and therefore 100 participants must complete the training during the course. The 

participants attend the course on a monthly basis. The age range is between 23 and 62 years 

and the majority are women. The nurses are from different ethnic and cultural backgrounds. 

The participants work at Primary Health Care facilities for the City of Cape Town and the 

Provincial Government of the Western Cape, as well as for hospitals in both the private and 

public sectors. Only nurses working in PHC will be included in the study.  

 

4.4 SAMPLING  

A power analysis for a pooled student t-test recommends a sample of size n=40 from each 

group (with and without the automated guidelines during training) which will give 90% 

power to detect an effect size of 0.75. An effect size of 0.75 is regarded as a medium sized 

effect. Only the nurses working in PHC and who have not previously been trained in IMCI, 

as per the study population described above, will be included. Microsoft Excel randomized 

sampling will be used for drawing the sample from the 100 participants.  

 

4.5 INTERVENTION  

The study instrument consists of the pre-programmed automated IMCI national treatment 

algorithms (initial visit) for children from 2 months up to 5 years. The electronic device is a 

CTL 2go touch screen Convertible Classmate PC: size 24.1x19x3.8cm, weight 1.36kg with a 

screen solution of 1024x600. Battery life is five hours. The application is Windows Forms 

.NET framework 3.5. The system will run on Windows XP. Assessments will be stored as 

XML files on a hard disk drive. Information will be encrypted for patient confidentiality. The 

software will include all aspects of the IMCI initial assessment including the general 

assessments and treatment of danger signs, cough or difficult breathing, wheezing, diarrhoea, 

fever, ear problems, malnutrition, anaemia, HIV infection and TB, immunization status, 

measles, treatment of all the IMCI classifications , feeding assessment, counseling, follow-up 

recommendations and a summary of the data. 

 

The preprogrammed automated algorithm guides the nurse through a step-by-step approach, 

soliciting answers to sequential questions regarding the patientôs history, examination 

findings or side room tests. It provides a warning to take prompt action where necessary. At 

the end it offers a classification, summary of the patientôs data and treatment options. This 

can be printed on a single page, signed by the nurse and placed in the patient folder to avoid 

having to duplicate the process by hand. Printers will be provided with the device. The 

consultation is also saved on the computer using encrypted data. Each CNP using the device 

will be given a unique username and password that allows them access. The CNPs with these 

usernames and passwords will be able to see the application and the data for their patients (along with 

the people with access to act as administrators).  
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The software is provided by Expert-24 Limited (Ltd) World Doctor Project which is a United 

Kingdom decision support software company. 
 

 

4.5.1 Explanation of the course 

The control group will be trained using the paper based IMCI Chart booklet and the 

intervention group will be trained using the automated version on the Convertible Classmate 

Personalised Computers (PCôs). The intervention group will also receive copies of the IMCI 

Chart booklet. 

 

The 10-day training course describes the problem of childhood illness, the need for integrated 

case management guidelines, and the case management charts. Each course will 

systematically cover the case management process for children aged 2 months up to 5 years: 

¶ Assess and Classify the sick Child ï this covers the first four steps of the case  

management process, namely assess, classify and identify treatment 

¶ Treat the Child 

¶ Counsel the Mother 

During the training all the participants will perform written exercises as well as simulations 

based on photographs and role plays. All the participants will practice using the IMCI 

guidelines under supervision at clinics during the training. The control group will practice 

using the paper-based version while the intervention group will use the automated version. 

The sick young infant from birth up to 2 months will be excluded from the study. 

 

4.5.2 Training practice  

As part of the training session standard case scenarios will be given to both groups to 

familiarize themselves with the formatting of the PC and the paper-based versions in order to 

clarify and discuss problems.  

 

4.5.3 Post-training practice 

To assess knowledge of IMCI at the end of the training, providers will be requested to take a 

paper test consisting of 25 multiple-choice questions (mcqs). The test will measure 

participantsô knowledge of how to: (a) correctly assess, classify, and treat sick children; (b) 

identify and manage TB and HIV; (c) immunization. 

 

4.6 ASSESSMENT  

To assess adherence the proficiency, approach and utilization of the IMCI will be observed 

as well as correct classification, assessment, treatment and counseling of caregiver. The time 

it takes to complete a full assessment will be monitored using the IMCI guidelines. 

 

After the CNPs have been practicing for 1-month patient records will be randomly selected 

from both groups to assess the extent to which the care provided adheres to the guidelines. 

The number of paper-based and the number of automated patient records used during clinical 

practice, correct assessment, classification and recommended treatment will be measured. 

And to compare errors in both formats as well as any constraints that affected the use of the 

guidelines. All patients seen by the participants can be kept in a log book for random 

selection. 
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After the CNPs in the intervention group have been using the automated guidelines in 

practice for at least 1-month they will be invited to attend a focus group interview. The 

recorded interview which will be conducted by researcher will focus on their experience of 

using the technology during the training and clinical practice phases of the study. An 

interview guide is included in the appendix. 

 

4.7 BIAS CONSIDERATIO N 

Potential bias may be introduced as the training and the assessment of the CNPs using the 

guidelines will be done by the researcher. This can be reduced by asking each participant to 

complete an evaluation form assessing the researcherôs own perspective, presentation, 

training, use of leading questions, cues, verbal and non-verbal feedback to assess reliability. 

These will be collected at the end of the training session. A random selection will be done 

and analysed by means of Pearsonôs correlation. 

 

 

4.8 DATA ANALYSIS  

Baseline data will be analysed by a statistician at the Centre for Statistical Consultation at the 

Stellenbosch University. The data for the two groups will be compared to determine if there 

were any significant differences between the groups in potential confounding factors. The 

potential confounding factors are gender, age, years of experience in PHC and IMCI, and use 

of mediated-electronic systems which will be measured using nominal and interval data 

respectively. These will be collected at the beginning of the clinical practice period. 

The end of training test scores and the 1-month practice-based adherence to the IMCI 

guidelines scores will also be compared between the groups to determine any statistically 

significant difference by using an interval data scale excel spread sheet. 

 

MS Excel will be used to capture the data and STATISTICA version 8 (StatSoft Inc. (2008) 

STATISTICA (data analysis software system), www.statsoft.com.) will be used to analyse 

the data. The data will be analysed by using the framework approach. The qualitative data 

from the focus groups will be transcribed, analysed and the emergent themes identified. 

The relationships between continuous response variables and nominal input variables in both 

groups will be analysed using appropriate analysis of variance (ANOVA). When ordinal 

response variables are compared versus a nominal input variable, non-parametric ANOVA 

methods will be used during the calculation of adherence score. For completely randomized 

designs the Mann-Whitney test or the Kruskal-Wallis test will be used. The relation between 

two nominal variables will be investigated with contingency tables and likelihood ratio chi-

square tests. 

 

A p-value of p < 0.05 will represent statistical significance in hypothesis testing and 95% 

confidence intervals will be used to describe the estimation of unknown parameters. 
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5. ETHICAL CONSIDERATIO N 

Ethical clearance to conduct the study will be obtained from the Research Ethics Committee 

at the Faculty of Health Sciences, University of Stellenbosch. Permission to conduct the 

study will also be obtained from the Division of Nursing at the University of Stellenbosch, 

the Department of Health, Provincial Government of the Western Cape and the Director of 

Health for the City of Cape Town. Permission will also be obtained from the facilities where 

the CNPs work. 

  

Informed written consent will be obtained from the participants, the Clinical Nurse 

Practitioners before commencing their training course. 

¶ The patients will not be directly involved in the study as the nature of their clinical 

care using the IMCI guidelines is unchanged. The only difference is in the training of 

nurses in use of the guidelines. The assessment and management of patients is not 

changed from the current standard of care in either group. 

¶ Software will be encrypted for confidentiality of patient data and can only be 

accessed by the CNP or researcher. No patient identifiers will be used in data 

collection and subsequent analysis and reporting. 

¶ Likewise the confidentiality of the CNP will be respected and her identity will not be 

used in the analysis and subsequent reporting. 

¶ The CNPs will receive a numbered study instrument, the Convertible Classmate PC 

for tracking and data analysis purposes.  

¶ Ultimately the CNPs must use her clinical judgment as to the applicability of the 

automated information to the management of a specific patient. 

¶ The CNPs participation in this study is voluntary and she may choose to leave the 

study at any time without penalty or prejudice in any way. 

¶ A participant can be asked to leave the study before it has finished, if the 

researcher feels it is in the best interest of the patients and/or participants or if the 

participant does not follow the study plan, as agreed to. 

 

 

6. TIME FRAME  

¶ Submission of Research Proposal            November 2009 

¶ Ethical approval     December 2009 

¶ Piloting of the study instrument        January 2010 

¶ Provincial approval    March 2010 

¶ Training of rural nurses    January 2010 ï March 2010  

¶ Training of metropole nurses                      March 2010 ï May 2010 

¶ Clinical practice    June 2010 ï July 2010 

¶ Data analysis               August 2010 

¶ Write up of report      September ï December 2010 
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1. PROJECTED BUDGET       PERIOD: 

September 2009 to September 2010 

UNIT 

PRICE 

 

 

UNITS 

TOTAL IN 

RAND 

PERSONNEL COMPENSATION     

 Project Coordinator 0 1 R0 

 Translator 970 1 R970 

 Transcriber 1 1 R1000 

 Statistician 0 1 R0 

TRAVEL     

 Airfare 6000 3 R6000 

 Car allowance/rental 0 1 R0 

 Travel to clinics 3500 8 R3500 

 Accommodation 2500 1 R2500 

 Meals and incidentals 0  R0 

EQUIPMENT     

 Computers 0 15 R0 

 Printers 0 15 R0 

 Cables 0 15 R0 

 Notebook locks 0 15 R0 

 Ink cartridges 700 15 R10500 

 Audio recorder 0 1 R0 

OTHER DIRECT COSTS    

 Printing & copying 405 15 R405 

 Workshops 4000 8 R4000 

 Technical calls 0 1 R0 

 Stationery 500 1 R500 

 Ethics committee fee 0 1 R0 

 Contingencies 7550  R7550 

 Sub Total 36925  R36925 

 Administrative fee 12% 4431  R4431 

 Total 41356  R41356 

 

 

The computers, printers, notebook locks and cables are being donated by Expert-24 Ltd at a 

combined total cost of R94200. The budget above will be covered by a grant from Expert-24 

Ltd. 
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