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TITLE

THE USE OFAUTOMATED INTEGRATED MANAGEMENT OF CHILDHOOD |ILLNESS GUIDELINES IN
PRIMARY HEALTH CARE IN THE WESTERNCAPE IN SOUTH AFRICA.

1.INTRODUCTION AND MOT IVATION
South Africa () is classified as a midetincome country and spend$% ofits Gross

Domestic Product on health care. It is estimated that the Infant Mortality Ratefiheder
Mortality Rate and the Maternal MortaliBateare much higher than expected of a country

with South Africads ioreofteelHeatthf System & 1967). Thd r ans f o
World HealthOrganisatiof WHO) and United Nations Chil drer

introduced théntegrated Managemeaof Childhood Illines¢IMCI) guidelines tohelp
developing countries in particular to reduce the major causes of mortality in children under
five years of age.

AEvery year almost 10 million children die

that twathirds of these deaths could be prevented by effectivelmvs t 1 nt er vent i on

(Black, 20@3). According to theWVHO statisticsin 20066 o ut h Af r-5noodafity under
rate was.7% andhis was mainly due to atirespiratory infectios) diarrhoeatiseases and
malnutrition.

An initiative by the WHO and UNICEF introduced the IMCI treatment algorithms in 1995 to
combat and reduce und&mortality and morbidity. The integrated guidelines were
developed to improve the clinical and communicationsk&fllhealth care workeratthe
Primary Health Care (PHC) lev@Rakha 2006).The IMCI guidelines provide a standardized
integrated approach to deliseg quality care. South Africa adopted the IMCI as a national
guideline in 1996Thereaftermter-provincial working groups were appointed to:
1 Encourage and monitor research projects which include evaluating IMCI
implementation andeveloping monitoring criteria
1 Adapt training material so that a generic South African version of the tidiDing
material isproduced and
1 Facilitate pe-service training of nurses and medical studdrtsalth Facility Survey
2001).

The IMCI guideline is predominantly used in PHC to assigtaking an IMCI classification

or diagnosis without thesaistanc®f a doctor. Doct@oftenvisit PHC clinics forHuman
ImmuneDeficiency Virus HIV) andTuberculosis 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 thgh workload and poor working conditions,
absenteeism isigh and creates axtra burden on the remaining nurg@8-0 Fact sheet No.

302, 2006). It has been often noted thatthe urban or large Community Health Centres CNPs
and doctors work side byds, leaving theurses to manage childhood illnesses using the
IMCI guideline.



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 therefsoetlad

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.
AThe | MCI gui del i nes c agsreldiedto trasnmglof teadth i dent i f vy
wor kers and can also enable the evaluators t
(Health Facility Survey, 2001Nurses in South Africa are currently using the pdpsesed

guideline which is an IMCI algorithm of theck infant from birth up to 2 montl@dthe

sick child age 2 months up to 5 years. Handwritingften illegible information incomplete

andpatient folders misfiled or losDgRenzi, 2008Mitchell, 2008) In some cases textbooks

are used textract aditional information to clarify symptoms not listed in the IMCI

guideline herefore ging an automated versigvith a library linkfor quick access may

eliminate these problem$he automated guideline is being designed to systematically

navigate throughhte IMCI algorithm reducing errors and misjudgments making it more

effective The automated algorithm is capable of guiding the nurse through-bysségp

approach, solicitinghe answers to sequentigliestiors that also prompt the nurse in terms of
theclinical history and examinatioit. provides a warning to takprompt action where
necessary and at the end offers a summary of
recommended managemenhe software will be devised toirror the patient flowbart that

is documented in the patient folder. In addition a databfsther resource and explanatory
materialcan beincorporatednto the softwardor quickreference.

This project will be an original study in South Africa to asskesducationalrad clinical
impact ofan automated patient assessment tool that incorporates the National IMCI
guidelinesusing a handheld computer.

2. LITERATURE REVIEW

Technology is rapidly advaing andoffers quicker, more efficient and effective access to
informaton. 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,
improvingadherence and enhamg the quality of caréDeRenzj 2008;Marc, 2008).
Howevermoststudiesperformed elsewhemo not include danger signs, immunization, TB
or the Human Immune Deficiency Virus/Acquired Immune Deficiency Syndrome
(HIV/AIDS). TB and HIV/AIDS are rankeds the largest contribution to the burden of
diseasen South Africa.Only afew studieshave beemone in South Africa in the use of
electronic decision suppadolswith a vast number dfllV, AIDS and TBpatients making
diagnostic and treatment guidelines available to health wfReters2005 Fairall, 2008;
Mitchell, 2008.

The IMClI is an integrated approach to the managemaesttilof health under the age of five
years.The three components of the IM@ieto improve the skills of health workers, health
systems antb improve family and community practes(Rakha 2006;DeRenzj 2008. The
South African National IMCI guidelines are used for the assessment and treatiént of
children under the age of fiyeears. Presently Primary Health Care nurses are being trained



for 10 days in the use of the IMCI algthm chart booklet. Studies have shown that the
electronic versiotraining was easier than expected with peegie had priotraining in the
IMCI paper guidelines antthereforetraining time was reduced when using the electronic
version(Marc, 2008.

Despite the compeite marketfor mediatedelectronic systemsnd redued 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 timeesaterg
effectivenes®f clinical practiclAnantraman2002 DeRenzj 2008.

In addition,peerteaching and learningf the automated IMCI guidelimaay reduce the need
for facilitators thus reducing threost(DeRenzj 2008. This proposed study will sk to
evaluate the adherence, knowledge and experiences of using the automatgditd(Gies
amongst CNPOs iincludeself@aining,iesolrce detabalsed all
components of the IMCI initial visit for sick children 2 months to 5 years.

3.AIM AND OBJECTIVES
3.1Aim
The purposef this research is tevaluatehe use of automated guidelines in improving the

training of Clinical Nurse Practitionens the use ofintegrated Management of Childhood
llinessGuidelines in Primary Health Care segof the Western Cape.

3.20bjectives

1. To compare the CIl i knowledeofthellMGlguidB®linecaatthe t i oner

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

2. To compare the Cl i mdher@cétotihbdMCsguideinesirct i t i oner

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

3. To explore theexperiencef those Clinical Nurse Practitioners who use the automated
guidelines.

4 RESEARCH DESIGN AND METHODS

4.1StUuDY DESIGN
Anobservationast udy desi gn comparing cohorts of
automated guidelines during training and subsequent practice.

4.2RESEARCH SETTING
The study is to be conducted in rural and urban primary health care cenlred\iestern
Capewhich may becommunity health centseclinics or mobiles.

4.2.1The 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 shio for the training for easier access. In
the urban setting training will be conducted on Tygerberg Cangpeklenbosch University.

CNF



4.2.2The practice setting
The practice setti ngeofwork inaclmie, cammenitypealtht i ci pant
centre or mobile.

4.3STUDY POPULATION

Approximatelytwo 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 DivisiohNursing at thé&Stellenbosch Universityrhe

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 IMClhzeseer

training andherefore 10@articipantanust complete the training during the course. The
participants attend the course on a monthly basisa@jaeangés between 23 and 62 years
andthe majority are womeiThe nurses are from different ethnic and cultural backgrounds.
The partigpants 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 nursesovking in PHC will be included in the study.

4.4SAMPLING

A power analysis for a pooled studeriest recommends a sample of size n=40 frooh ea
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 regardadedium 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 inclidiedosoft Excel randomized
sampling willbe used for drawing the sample from the 10@igipants.

4.5INTERVENTION

The study instrument consists of the-pregrammed automated IMCI national treatment
algorithms(initial visit) for childrenfrom 2 months up to 5 years. The electronic device is a
CTL 2go touch screen Convertible Classmaie $ize 24.1x19x3.8cm, weight 1.36kg with a
screen solution of 1024x600. Battdife 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 drivdnformation will be encrypted for patient confidentiality. The
software will includeall aspects of the IMCI initial assessment includimg general
assessments and treatment of danger signs, cough or difficult breathing, wheezirggajiarrh
fever, ear probims, malnutrition, anaemia, HIV infection and TB, immunization status,
measles, treatmenf all the IMCI classifications feeding assessment, counseling, folapv
recommendationand a summary of the data.

The preprogrammed automated algoritfpades tle nurse through a stdgy-step approach,
soliciting answers to sequenti al guestions r
findings or side room tests. It provides a warning to take prompt action where necessary. At

the end it offers a classificatipn summary of the patientés dat a
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 haPdnters will be provided with the devicEhe

consultationis also saved on the computer using encrypted data.EdPhsing the device

will be given a unique username and password that allowsaheessThe CNPswith these

usernames and passwords will be able to see the application and thoe thedis patients (along with
the people with access to act as administsator



The software is provided by Exp& Limited(Ltd) World Doctor Project which is a United
Kingdom decision support software company.

4.5.1Explanation of the course

The control group Vi be trained using the paper basbtCI Chart bookletand the
intervention group will be trained using the automated version o@dheertible Classmate
Personal i sed ) CThenteruentierr gsoup(wil Gl<o seceiecepies ofthe IMCI
Chart boolet.

The 10day training course describes the problem of childhood iliness, 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 mdoths/ears:

1 Assess and Classify the sick Childthis covers the first four steps of the case
management process, hamely assess, classify and identify treatment

i Treat the Child

1 Counsel the Mother

During the training all the participants will perform wemn 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 papebbased version while thiatervention group will use the automated version.

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

4.5.2Training practice

As part of the training sessiotaadardcase scenarios will be given to both groups to
familiarize themselves with the formatting of the PC and the pagszd versions in order to
clarify and discuss problems.

4.5.3Posttraining practice

To assess knowledge of IMCI at the end of the trajrpnaviders will be requested to take a

paper test consiing of25 multiple-choice questions (mcqs)he test will measure
participantsd knowledge of how to: (a) corre
identify and manage TB and HIV; (thmunization.

4.6 ASSESSMENT

To assess adherence thefiziency, 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 theCNPs have been practicing foinionth 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 papdyased and the number of automatatent recordsised during dhical
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
guidelinesAll patients seen by the participants can be keptiagdook for random

selection



After the CNPs in the intervention group have been using the automated guidelines in
practice for at least-nonth they will be invited to attend a focus group interview. The
recordednterviewwhich will be conducted by searchewill focus on their experience of
using the technology during the training and clinical practice phases of the study. An
interview gude is included in the appendix.

4.7 BIAS CONSIDERATIO N

Potential bias maye introducel as thetraining and theassessientof the CNPs usg the
guidelineswill be done by the researcher. This can be reduceasking each participant to
compl ete an eval uati on fown perspediwpresentatog t he
training use of leading questions, cuestba and norverbal feedback to assess reliability.

These will be collected at the end of the training sesglorandom selection will be done

and analysebymeansoPear sondés correlati on.

4.8 DATA ANALYSIS

Baseline data will be analysed by a statiati at the Centre for Statistical Consultation at the
Stellenboschuniversity. The data for the two groups will be compared to determine if there
were any significant differences between the groups in potential confounding fabters.
potential confoundtig factors argenderage, years of experience in PHC and IMCI, and use
of mediatedelectronic systemahich will be measured using nominal and interval data
respectively These will be collected at the beginning of the clinical practice period.

The end btraining test scores and tharionth practicébased adherence to the IMCI
guidelines scores will also be compared between the groups to determine any statistically
significant differencdoy 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 approglel. qualitative data

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

The relationships between continuous respeasiablesand nominal input variables both
groupswill be analysed using appropriate analysis of variance (ANOVA). Whemadrd
response variables are compared versus a nominal input variablparaonetric ANOVA
methods will be useduring the calculation of adherence scdter completely randomized
designs the ManrhVhitney test or the Kruskalallis test will be usedTherelation 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 dabe the estimation of unknown parameters



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 cthreduct

study will also be obtained from the Division of Nursing at the University of Stellenbosch,
the Department of HealtHProvincial Government of the Western Cape and the Director of
Health for the City of Cape Town. Permission will also be obtained finenfacilities where

the CNPs work.

Informed written consent will be obtainédm theparticipantsthe Clinical Nurse
Practitionerdefore commencing their training course.

1 The patients will not be directly involved in the stuadythe nature of thedtinical
care using the IMCI guidelines is unchanged. The only difference is in the training of
nurses in use dhe guidelines. The assessment and management of patients is not
changed from the current standard of care in either group

1 Software will be earypted forconfidentiality 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.

1 Likewise the confidentiality of the CNP will be respected and demtity will not be
used in the analysis and subsequent reporting.

1 TheCNPswill receive a numbered study instrumgthie Convertible Classmate PC
for tracking and data analysis purposes.

1 Ultimately he CNPsmust usénerclinical judgment as to the appdioility of the
automatednformation to te management of a specific patient

1 The CNPs patrticipation in this study is voluntary ahédmay choose to leave the
study at any time without penalty or prejudice in any way.

1 A participantcan be asked to leavehe 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 ndbllow the study plan, as agreed to.

6. TIME FRAME

1 Submission of Reseer Proposal November2009

1 Ethical approval December 2009

1 Piloting of the study instrument January 2010

1 Provincial approval March 2010

9 Training of rural nurses January20107 March2010
1 Training of metropole nurses March2010i May 2010

1 Clinical practice June201071 July 2010

1 Data analysis August 2010

1 Write up of report September Decembef010



1. PROJECTED BUDGET PERIOD: UNIT TOTALIN
September 2009 to September 2010 PRICE UNITS | RAND
PERSONNEL COMPENSATION
Project Coordinator 0 1 RO
Translator 970 1 R970
Transcriber 1 1 R1000
Statistician 0 1 RO
TRAVEL
Airfare 6000 3 R6000
Car allowance/rental 0 1 RO
Travel to clinics 3500 8 R3500
Accommodation 2500 1 R2500
Meals and incideals 0 RO
EQUIPMENT
Computers 0 15 RO
Printers 0 15 RO
Cables 0 15 RO
Notebook locks 0 15 RO
Ink cartridges 700 15 R10500
Audio recorder 0 1 RO
OTHER DIRECT COSTS
Printing & copying 405 15 R405
Workshops 4000 8 R4000
Technical cls 0 1 RO
Stationery 500 1 R500
Ethics committee fee 0 1 RO
Contingencies 7550 R7550
Sub Total 36925 R36925
Administrative fee 12% 4431 R4431
Total 41356 R41356

Thecomputers, printersiotebook locksind cables are being donated by &%@24 Ltd at a
combined total cost d®94200.The budget above will be covered by a grant from Ex@ért
Ltd.
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Screen shots from the World Doctor South Africa application

30 November 2009
Expert24 Ltd and World Doctor
Prepared by: Marci Thiel MD
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Home page
Monday 30 November 2009 - 14:12:46 ?

World Doctor South Africa

Training Records

Welcome Marci Thiel Location: |[Kee=1{le]s 4 24| B Confirm

World Doctor South Africa is a research pilot in the Western Cape investigating
automated decision support in health care. The project is made possible by
collaboration between the Division of Family Medicine and Primary Care &
Division of Nursing at Stellenbosch University and the software provider
Expert-24 Ltd.

For questions on the pilot project or on the software, please click on the “contact
us” icon below. To get started, click on a tab above or watch the introductory
video below.

)’}TJ

Contact

Us Settings




Intake screen

Marci Thiel - Location 2 - Monday 30 November 2009 - 14:13:31 7

World Doctor South Africa

Assessmentl Library | Training | Help | Records |
{_ Back Med
PATIENT INTAKE

Gender:

[ hale ]
[ Female ]

Date of birth:

! =l A0

Folder #:

|

Assessment:

[ Sick child - 2 months to & years ]
© [ YWell child - 2 months to 5 vears ]

A ey

Settings
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Entering numbers

World Doctor South Africa

Marci Thiel - Location 2 - Monday 30 November 2009 - 14:14:09

Assessment | Library elp
1 2 3
< Back
4 5 6
I
Gender: 7 8 9

(

Date of birth: < | Clear |

|4 j IFebruaryr _(_]m __l

Folder #

|

Assessment:

[ Sick child - 2 months to 5 years
@ [ YWell child - 2 months to & years

[———
—
—

Feedback

A

Answers

e

Settings
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Information icons

Marci Thiel - Location 2 - Monday 30 November 2009 - 14:15:04 ?

World Doctor South Africa

Assessmentl Library Training Help | Records |
< Back Mest
PATIENT INTAKE

Gender:

[ hiale ]
Female

Date of birth:

[+ -] |February ~| [2008 -]

Folder #:

|45698

Assessment:

. child - 2 months to

@ [ Well child - 2 months to b years ]

£ More Information: H
|

Well child - 2 months to 5 years

This should be used only for children who are not ill . This will assess and
classify the child for the following:

- Consider HIV

- Consider TB

- Malnutrition and anaemia

- Immunisations, worms and vitamin A supplementation
- Feeding assessment, if needed

- Other problems and health of the mother
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Drawing answers with the stylus

Marci Thiel - Location 2 - Monday 30 November 2009 - 14:16:57 ?

World Doctor South Africa

Assessment | Library Training Help | Records |
{_ Back Sick child: 21 month old girl Mext
PATIENT INTAKE

(¢) Stated problems:
[T Cough
[T Difficult breathing
W/Diarrhea
[~ Vomiting
[T Fever
[T Earproblems

[T Skin problem
B v oxe
OtIJ /é/:ﬂ_& M@i ‘

ad ‘
| |
(€ Visittype:
( Il )
[- Follow-up ]

[- Enter later ]

(¢) Temperature:

| degrees C

[- Enter later ]

Feedback || Answers Settings




Next button active when page complete

Marci Thiel - Location 2 - Monday 30 November 2009 - 14:23:40 ?

World Doctor South Africa

Assessment | Library Training Help | Records |
{_ Back Sick child: 21 month old girl Mexd
PATIENT INTAKE

(©) Stated problems:
[T Cough
[ Difficult breathing
W/Diarrhea
[~ “aomiting
[T Fever
[~ Ear problems
[~ Skin problerm

O MNone of the above
Other stated problems:

edit/view answer

Mo other stated problems

(&) Visit type:

[ Follow-up ]
(£) Weight:

[10 kg

[ Enter later ]
() Temperature:

|36 degrees C

[ Enter later ]

Aleg | &

Feedback Answers Motes Settings
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Another sample question page

Marci Thiel - Location 2 - Monday 30 November 2005 - 14:25:26 ?

World Doctor South Africa

Assessment | Library Training Help | Records |
{_ Back Sick child: 21 month old girl MNexd
DANGER SIGNS

@ Convulsions during this illness:
[ Yes ]

@ Unable to drink or breastfeed:
[ Tes

WS

(©) Vomiting of everything:
[ Yes

WS

A >

Settings

19



How to review and change answers

Marci Thiel - Location 2 - Monday 30 November 2009 - 14:26:34 ?

World Doctor South Africa

Assessment | Library Training Help | Records |
{_ Back Sick child: 21 month old girl Pt
DANGER SIGNS
@ Convulsiens during this illness:
[ Tes ]

@ Unable to drink or breastfeed:
[ Tes

(£) Vemiting of everything:

Review / Change answers

To change an answer, tap any summary point to return to that question.
Use the scroll bar to see summary points that are not visible.

WS

-4 Gender: Female

-4 Date of birth: 4/February/2008

- Folder #: 45698

- Assessment. Sick child - 2 months to 5 years

- Stated problems: diarrhea.

-4 Other stated problems: No other stated problems
-4 Visit type: Initial

-4 Weight:- 10 kg

- Temperature: 36 degrees C

- The child appears to be: Awake and alert

Feedback || Answers Settings




Entering Notes

Marci Thiel - Location 2 - Monday 30 Movember 2009 - 14:28:11

World Doctor South Africa

Assessment | Library Training Help

Records
{_ Back Sick child: 21 month old girl
DANGER SIGNS
@ Convulsions during this illness:
[ Tes ]

@ Unable to drink or breastfeed:

[ Yes

(©) Vomiting of everything:

The child vomits, but not everything.

Write freehand with your stylus here.

— A

Feedback Answers

#-

Sefttings

Add Notes to Patient Record

|

21



Example of an image in the information icon
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