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INTRODUCTION

Child mortality is one of the most pressing health concernsTo address the public health issues in-lneome countries

i almost 10 million children die worldwide each year
before reaching their fifth birthday, mostly in ldmcome
countries. To aid overburdened and undertrained tealt
workers the World Health Organization (WHO) and United
Nations Childrenés Fund
guidelines, such as the Integrated Management
Childhood lliness (IMCI) to help with the classification and
treatment of common childhoodlniess. Tohelp with
deployment, we have developed an electronic versien (e
IMCI) that runs on a PDA. From July to September 2007,
we ran a pilot of éMCI in southern Tanzania. The system
guides health workers stdyy-step through the treatment
algorithmsand automatically calculates drug doses. Our
results suggest that electronic implementations of protocol
such as IMCI can reduce training time and improve
adherence to the protocol. They also highlight severa
important challenges including varying #ds of education,
language and expertise, which could be most adequatel
addressed by implementing novel intelligent user interface
and systems.
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and aid the overburdened, unaained health workers, the
World Health Organization (WHO) and other Aorofits
have developed medical algorithms to quickly classify and
suggest treatment for major health concerns.

[17] program was developed specifically to dedhvhigh

child mortality in lowincome countries where almost 10
million children under the age of five die each year [16].
The IMCI treatment algorithm guides health workers
through a set of investigations and questions that lead to a
classification andrecommended treatment. A mullti
country evaluation of IMCI, which included a study across
our districts in rural Tanzania, found that the correct use of
MCI combined with evidencbased planning leads to
rapid gains in child survival rates [1]. Despités, uptake

in Tanzania has been disappointing for a number of reasons,
including a lack of sufficient supervision and the cost of
Yraining health workers. Although nearly all districts in the

country have started to train frelme health staff in these
of IMCI, many health workers remain inadequately trained.
For a sick child attending a rural health facilityTanzania
the chance of being seen by an IM@ined person is low.

To aid with the deployment of IMCI, we have developed an
electronic version @M CI) that runs on a PDA and guides

health workers stepy-step through the treatment

algorithm. We piloted the use of our software with four
clinicians at a dispensary (small health facility) in rural
Tanzania from July to September 2007 to gather
guantitdive evidence on the effect on adherence to the
protocol and qualitative data from clinicians about their
impression of the software.

In this paper, we present observations from our field study
of eIMCI and present opportunities forl®ICI to adapt to
usa experience, be used for training, and automatically
generate fast, usable interfaces for a variety of platforms.
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The inteface for eIMCI is based on work being done in
South Africa, where a screening algorithm is being

l l developed to help counselors in HIV clinics determine
ST — &) —— = which patients need to be seen by do_ctors a_md which are
g:;r;{:gre]a Lesstha‘:;:kg E:Srﬁ;irature mnvgho”ﬁis‘n:ggtf :;])eallthy enoughl tOhbe sent Ihome Wlth thell’ drl[@b
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E.ﬁd;td. E e reliminary results there are also encouraging.
How drinking i Bt | e Figure 1 shows the-BMCI software. Based on familiar
EXAMINE: Does () M2 N E] instant messaging and chat programs, the interface presents
the child h: 1]
snken eves? o oo - the current question at the bottom of the screen. After

answering the question, a shweersion is presented above
the next question, allowing users to review previous
answers. This provides context, allowing users to review
. their previous answers and understand how the system
= - arrived at the next question. Back and next buttons are
suppled for correcting errors in previous answers. This
interface was also inspired by the DiamondHelp system for
collaborative home applications [13].

Figure 1: The eIMCI interface.

IMCI

IMClisamulttf acet ed approach t o IRV s s | n%_ childrends )
health in a resoureeonstrained environment. Originally 10 Pilot &IMCI, we studied its use with real patients in a
developed by the WHOUNICEF and other partners in dispensary in Mtwara, Tanzania [3].Four clinicians
1992, the system integrates several protocols to address tlgrticipated in the full study, which had four major parts.
most common childhood conditions. According to the First, clinicians were interviewed to determine their level of

WHO, 70% of childhood deaths worldwide are caused by€XPerience with computing devices and preconceived
pneumonia, diarrhoea, malaria, measles, malnutrition or 4'°tions about using-BICI.  The software was introduced

combination of these, all of which are covered by IMC| @t ths time so clinicians could comment on how they
[17]. thought that it might or might not help them.

At the health facility level, IMCI is a medical algorithm Next, _the cliniqians were ot_)served fqllowing IMCI
currently implemented an extensive trainingrogramand accordlng_to their current practice. The first E}uthor took
paper chart booklets used in the clinics to aid practitionerd10teS during these sessions while a Tanzanian résearc
at the point of care. Tmake the algorithm easier to follow, Ccolléague acted as a translator for the deptiient

IMCI divides the treatment into five major symptoms: nteractions (mostly in Swahil) and as a supervising
cough, diarrhea, fever, ear problems and maInutrition.C“”'C'an' The Tanzanian researcher filled out a check sheet

Referring to a paper chart, the practitioner asks theto record which investigations were performed and which
caregiver (typically the mother or another family merpber duestions were asked.

questions and performs investigations to navigate throughfter gathering this baseline data on current practices, the
the decision tree. The questions are usually sinple clinicians were observed using thelMCl software.
including questions about age, weight, and how long theagain, two researchers took notes.

child has had a particular symptom. The investigations o ) ) )
include various medical taskike taking body temperature Finally, the clinicians were interviewed to compare their

or measuring the number of breaths per minute. experience with preconceived notions. They were also
asked about lonterm use and potential for deployment of
e-IMClI the system.

To aid practitioners in navigating through the algorithm, we o _

developed dMCI, which rurs onWindows Mobile The  Current Practice in Tanzania o

software presents one question or investigatioa time While the ideal case is that the practitioner follows the
and uses the answer to determine the next step. BY Cl paper chart book_let_for every patient under the age of
removing the pageurning involved with the chart books, V€ we found that this is not the easin our study we
and automatically calculating drug doses, we believe thaPPServed that many clinicians chose to work without
the electronic delivery of IMCI can be as fast as the currenfollowing the paper charts.

practice.



Figure 2: eIMCI being used by a clinician with a patient.

All four of the clinicians that we worked with mentioned
the duration of the patient visit as being important. As one
clinician put it, they do not like tfollow the chart booklet

Afbecause it takes so | ongo ol | ow
algorithm. One of the more experienced clinicians stated
fexperience is faster, but Figure 3: The clinicians training each other with eIMCI. ngs. o

long line of patients queuing outside the roomeatitb the ) )
need for quick visit times. We want a device to help &S0 suggest that experiencedd MLl users will want
clinicians navigate through the algorithm, but it is clear flexibility in how to structure/order their interactie with

from our experience that it needs to be at least as fast d§ie patient.

current practice, where the chart booklet is rarely yowever, the system must also deliver additional value to
referenced, as wellsahaving some additional value that ihe clinician in order to justify the overhead of purchasing
will encourage its continued use (e.g., automatically ang maintaining the hardware and learning to use the
producing governmeshandated monthly reports). system. By providing longitudinal records, summary
reports ad a resulting higher standard of care the system

Clinician Response . . can provide a compelling value proposition to clinicians
The clinicians unanimously cited the interface as easy to,q their supervisors

use. One particularly thorough clinicianjoyed being able

to review all of his previous answers and would routinely §ppoRTUNITIES FOR INTELLIGENT INTERFACES

check to make sure he was entering correct data. Figure ge pelieve that intelligent user interface research can be
shows a clinician using the system with a patient during ourf,seq to increase the uptakend effectiveness of this
pilot study. software for dagto-day use, training new clinicians, and

All of the clinicians cited using-#MCI as keing faster than ~ implementing more complex and dynamic protocols.

following the chart booklet, but not quite as fast or flexible

as current practice, where care is often delivered fromAdapting to User Experience _

memory instead of explicitly following the protocol. One None of the five clinicians that we worked with had any
clinician said that if  aReyiqus experieace vgiy RDAs procqaier, thqughalk o
c o mbi naf turennpdactice and thel®Cl software ~ Nad used a mobile phone at some point in the past. The
and would never need to refer to the book. We wereClinicians were able to quickly get used to the user interface
encouraged by the positive feedback from the cIinicians,anq the stylus. We demon;trated the device to all clinicians
but we feel that we can improve the speed and efficiency ofvhile we were implementing the IMCI protocol.  Two

the interface to encourage them to use sbéware for ~ clinicians used the software during our {rials where we

every patient. discovered as many major bugs as possible. After finishing
our programming, we trained one clinician and answered
Beyond the Novelty Effect questions while she used the system. After about 10 to 20

To achieve longerm use beyond the novelty stage, we Minutes stepping through treoftware, she took it upon
propose that two things are required: efficiency andherself to demonstrate the system to her colleagues.
significant additional value. Based on our experience, if theas mentioned earlier, clinicians said they would prefer to

software significantly increas the length of patient Visits, se a combination of providing treatment from memory and
it will be put down and only occasionally referenced, just using the dMCI software. When using memory, care is
like the chart booklet. The responses we have Conec'[e%sepdriven delivered by user initiative. That is, the



