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1. Topic	(from	APHA	2017	annual	mee/ng	sec/on	guidelines	for	Health	Informa/cs
Informa/on	Technology):		“The	Learning	Health	Care	System:	Enhancing	Care
Delivery	through	HIIT	“
 

2. Preferred	method	of	presenta2on:		Oral	presenta/on	with	PPT	support.
 
3. Title:		“Impact	of	Electronic	Medical	Decision	Support	So^ware	on	Pediatric	Care

in	Disadvantaged	Interna/onal	Se_ings”
 

4. Presen2ng	Author:		Stevan	Cavalier	MD,	FAAP,	Board	Vice	Chair	of
KidsCareEverywhere	(KCE),	a	non-profit	501c3	public	charity,	Regional	Director	of
Inpa/ent	Pediatrics	for	Northern	California	Kaiser	Founda/on	Hospitals	from
2001	when	the	posi/on	was	created	un/l	re/rement	in	2016.

 
5. Addi/onal	Authors:		Bianca	Maron	BA,	Program	Director,	KCE,	Ronald	Dieckmann

MD	MPH,	Founder,	Board	Chair,	and	Execu/ve	Director	KCE.
 

6. Study	Objec2ves:		To	evaluate	the	effec/veness	of	providing	pediatric	medical
decision	support	so^ware	with	training	to	local	health	care	providers	working	in
disadvantaged	interna/onal	seengs	in	improving	physician	percep/ons	of
quality	of	pediatric	care.		Specifically,	to	assess

 
a. The	effec/veness	of	a	single	educa/onal	encounter	las/ng	from	60-90

minutes	during	which	health	care	providers	are	instructed	in	and	prac/ce
independent	use	of	the	so^ware

b. Changes	in	provider	preference	from	reliance	on	memory,	conversa/on,
textbooks	or	publica/ons,	or	Google-type	unscreened	internet	search	as
the	preferred	mode	of	seeking	medical	decision	support	to	u/liza/on	of
so^ware	installed	on	portable	devices	such	as	smart	phones	and	tablets.

c. Subsequent	acceptance	and	u/liza/on
d. Impact	on	provider	self-confidence	in	his	or	her	ability	to	deliver	evidence

based	medical	care.
 

7. Learning	Objec2ves:	 
 



 
7. Learning	Objec2ves:	 

 
a. List	two	key	advantages	of	conversion	from	conven/onal	consulta/ve

methodologies	to	smart	phone/tablet	(and	internet)	based	so^ware	as	a
primary	source	of	evidence-based	medical	informa/on	in	the	care	of
children	in	disadvantaged	nterna/onal	sites.

 
• Informa/on	available	in	less	than	10	seconds,	and	so	is	useful	as

an	immediate	guide	to	care	at	the	bed	side	or	in	emergency
seengs

• Informa/on	is	constantly	updated
• Informa/on	is	evidence	based
• Improves	provider	self-confidence	in	medical	management
• Improves	provider	scope	of	prac/ce	through	high-quality,	easily

accessed	instruc/onal	content
 

b. True	or	False?		“Decision	support	so^ware	in	English	is	of	limited	u/lity	in
non-English	speaking	loca/ons.”		
 

• Answer:		False.		English	is	nearly	universal	in	medical
educa/on.		Even	where	it	is	not	spoken,	reading	knowledge
is	generally	sufficient	to	support	use	of	electronic	decision
support.

 
c.					True	of	False?			Follow	up	studies	a^er	instruc/on	in	use	of	pediatric

so^ware	to	access	decision	support	have	shown	significant	changes
	in	provider	preference	for	electronic	means	of	decision	support
over	textbook,	periodical,	conversa/onal	consulta/on	and
unscreened	Google	search.		 

 
• Answer:		True.		A^er	instruc/on,	providers	express	strong

preference	for	using	medical	so^ware	on	a	mobile	plalorm
over	other	means	of	obtaining	pediatric	medical	decision
support

 
 

8. External	Funding:		California	Wellness	Founda/on	funded	two	Global	Health
Fellows	in	2016-17	($10,000).	All	PEMSo^	so^ware	distributed	to	providers	by
KCE	is	donated	without	cost	by	its	owner,	EBSCO	Health,	Ipswich,	MA.

9. Suggested	Keywords:		Pediatrics,	Decision	Support,	Evidence-Based	Prac/ce,
Informa/on	Technology

10. Geographic/Demographic	Focus:		The	work	described	has	been	done	in	23
interna/onal	loca/ons,	many	visited	several	/mes,	including:

a. Outreach	Sites:		Visi/ng	these	loca/ons	is	the	ini/al	phase	of
KidsCareEverywhere	(KCE)	projects.		Sites	are	extensively	researched	for
suitability.	Considera/ons	include:		Access	to	technology,	eg.	smart
phone/tablet,	computer,	internet	availability,	language,	safety,	target
popula/on	demographics,	provider	availability	for	training,	governmental
and	other	health	care	administra/ve	interest	and	advocacy,	etc.			A	team
of	KCE	Ambassadors	travels	to	the	approved	loca/on	with	visits	generally
las/ng	1-2	weeks.		The	KCE	delega/on	may	bring,	u/lize	in	training	and
then	leave	on	loca/on	two	Fellows,	generally	staying	from	2-4	months,	to
monitor	so^ware	u/liza/on,	reinforce	training,	con/nue	to	train
addi/onal	providers	and	fulfill	research	goals.		During	these	ini/al
encounters,	KCE	establishes	partnership	with	local,	under-resourced
children’s	hospitals,	medical	schools,	health	educators	and
administrators,	including	governmental	health	officials.		So^ware	is
installed	on	smart	phones/tablets,	laptop	and	desktop	computers,	free



encounters,	KCE	establishes	partnership	with	local,	under-resourced
children’s	hospitals,	medical	schools,	health	educators	and
administrators,	including	governmental	health	officials.		So^ware	is
installed	on	smart	phones/tablets,	laptop	and	desktop	computers,	free
web-based	PEMSo^	so^ware	licenses	are	provided,	with	hands-on,	small-
group	training	of	healthcare	providers	using	the	“Train	the	Trainer”
model.		Sessions	last	from	60-90	minutes.		KCE	Ambassador’s	perform	1-5
trainings,	each	limited	to	30-50	par/cipants	for	maximal	hands-on
experience.		KCE	is	generally	able	to	train	200-300	providers	per	visit.		KCE
collects	data	to	confirm	improvement	in	medical	decision-making.		Those
sites	that	demonstrate	successful	integra/on	of	the	process,	ongoing
u/liza/on	and	monitoring	may	become	KCE	Core	Sites

• Bhutan,	Cambodia,	Colombia,	Democra/c	Republic	of	Congo,
Dominican	Republic,	Ecuador,	Ethiopia,	India,	Kenya,	Laos,
Mongolia,	Morocco,	Peru,	Senegal,	Tanzania,	Uganda,	Venuatu,
Yemen,	Zambia

b. Core	Sites:	See	“Outreach	Sites”	above.	KCE	returns	to	its	Core	Sites	on	a
regular	basis,	con/nually	communicates	with	locally-appointed	KCE
Diplomats	who	monitor	so^ware	usage	and	experience,	and	promote	its
prolifera/on	through	ongoing	training.

• India,	Peru,	Vietnam
c. Emergency	Relief	Sites:		KCE	provides	immediate	so^ware	dona/ons	and

abbreviated	training	to	public	care	centers	during	disasters.
• Hai/

11. Target	Audience	for	KCE	Training:		Generally	physicians,	including	medical	school
faculty,	community	prac//oners,	physicians	in	training,	including	pediatricians,
family	prac/ce	and	emergency	medicine	providers,	are	KCE’s	core	audience	for
training.		Medical	students	and	physician	extenders,	including	PA,	NP,	RN	and	lay
level	providers,	are	also	eligible	for	training.		In	fact,	due	to	advance	publicity	and
elaborate	planning	around	its	visits,	interest	runs	very	high	by	the	/me	KCE
arrives	on	loca/on,	and	providers	from	almost	all	special/es,	including	women’s
health,	general	medicine,	surgery,	and	anesthesia,	to	name	a	few,	are	eager	to
a_end	training	sessions	as	well.		
 
Abstract	(298	Words):	While	conven/onal	medical	decision	making	relies	on
memory,	conversa/onal	consulta/on,	referral	to	textbook	or	periodical
informa/on	(both	/me	consuming	and	o^en	out	of	date),	and	unscreened
Google	searches	of	variable	u/lity,	KidsCareEverywhere	has	revolu/onized
pediatric	medical	decision	support	through	provision	of	informa/onal	so^ware
which	is	either	installed	on	hand-held	mobile	devices	and	available	by	web	on
computers.		KCE	has	found	that	mobile	devices	have	now	become	universally
available,	even	in	the	most	disadvantaged	seengs.		The	so^ware	used	currently
in	KCE	training	is	PEMSo^	(Pediatric	Emergency	Medical	So^ware),	which	is
donated	to	local	providers	for	free.		PEMSo^	is	equivalent	to	a	10,000	page
pediatric	library,	with	more	than	5000	high	quality	illustra/ons,	more	than	100
instruc/onal	and	demonstra/ve	videos.			The	so^ware	is	con/nually	updated	by
a	panel	of	more	than	100	recognized	interna/onal	experts	and	transparently
pushed	out	via	internet	to	end-users	every	1-2	weeks.		Through	unique,
powerful,	mul/-path	search	and	cross-referencing	func/onality,	PEMSo^	makes
up-to-date,	evidence-based	medical	informa/on	available	in	less	than	10
seconds.	This	makes	PEMSo^	especially	useful	at	the	bedside,	especially	in	an
emergency	seeng.	Diagnos/c	and	decision	recommenda/ons	are	priori/zed	by	a
sophis/cated	analy/c	process.	PEMSo^	includes	a	robust	weight/length-based
drug	and	equipment	calculator,	a	vital	safety	feature	in	pediatrics.		Without	such
a	calculator,	drug	dosages	and	equipment	sizes	are	o^en	made	under	duress,	and
carry	a	high	risk	of	medical	error.		PEMSo^	also	includes	care	algorithms	or	care
paths	guiding	medical	decisions	step-by-step	in	the	most	common	life-
threatening	situa/ons.		These	care	paths	are	pre-populated	with	correct
weight/length	based	informa/on	to	minimize	the	chance	of	dosing	and
equipment	choice	errors	as	well.		They	branch	at	logical	decision	points	and



paths	guiding	medical	decisions	step-by-step	in	the	most	common	life-
threatening	situa/ons.		These	care	paths	are	pre-populated	with	correct
weight/length	based	informa/on	to	minimize	the	chance	of	dosing	and
equipment	choice	errors	as	well.		They	branch	at	logical	decision	points	and
cross-link	to	collaterally	related	algorithms.		KCE	has	found	that	English-based
so^ware	has	not	limited	its	u/lity.	KCE	has	rarely	needed	to	enlist	transla/onal
services	during	training.
 

12. Cita/ons:
 

a. Accepted	for	presenta.on	at	the	Consor.um	of	Universi.es	for	Global
Health	(CUGH)	Annual	Mee.ng,	Washington	DC,	April	2017.	“Impact	of
an	Evidence-Based	Pediatric	Electronic	Knowledge	System	on	Peruvian
Physicians’	Percep.ons	of	Care	Quality,	Learning,	Teaching,	and	Self-
Efficacy.”	Abstract	(Control	Number	0798).	Bianca	Maron	BA,	Guido
Bendezu-Quispe	MD	MPH,	Hayley	Dieckmann	BS,	Claudia	Espinosa	MD,
Patricia	Garcia	MD	MPH	PhD,	Ronald	Dieckmann	MD	MPH.		Background:
KCE,	in	collabora/on	with	Universidad	Peruana	Cayetano	Heredia,	visited
two	hospitals	in	Lima	in	July,	2016.	252	primarily	Spanish-speaking
physicians	underwent	a	75	minute	PEMSo^	training,	then	were	surveyed
three	months	later.	The	subjects	were	diverse	in	age,	training	levels,	and
medical	special/es,	and	almost	all	regarded	themselves	comfortable	with
technology	and	wri_en	English.	Before	PEMSo^,	subjects	queried	wri_en
references	about	clinical	ques/ons	as	frequently	as	web-based	so^ware
or	mobile	apps.	On	follow-up,	54	subjects	reported	that	they	used	the
mobile	app	more	than	any	other	wri_en	or	so^ware	reference,	with	few
barriers.	70%	reported	using	the	web-based	version	weekly.		89%	used
the	app	weekly	inside	the	hospital,	87%	outside	the	hospital.	91%
thought	PEMSo^	was	easy	to	use.	96%	thought	it	improved	pa/ent	care.
74%	said	it	helped	them	learn	medicine	more	easily	and	67%	said	it
helped	them	teach	medicine	more	effec/vely.	70%	considered
themselves	more	confident	with	PEMSo^.		Conclusions:		Providing	an
Evidence	Based	Medicine	electronic	knowledge	system	to	physicians	in
Lima,	Peru	resulted	in	substan/al	changes	in	pa_erns	of	access	to
informa/on,	percep/ons	of	care	quality,	and	aetudes	toward	learning,
teaching	and	self-efficacy.	Electronic	programs,	especially	mobile	apps,
may	be	powerful	tools	to	drama/cally	improve	informa/on	access,
knowledge	dissemina/on,	and	physician	aetudes	toward	prac/ce.

b. Presented	at	Pediatric	Academic	Special.es	(PAS)	Conference,	Bal.more
MD,	May	2016.		“U.liza.on	of	an	Innova.ve	Evidence-Based	Electronic
Medical	SoZware	in	Colombia.”		Ariel	Herm,	BA,	Claudia	Espinosa,	MD,
MSc,	Ronald	Dieckmann	MD,	MPH.		Results:		89%	of	respondents	(83)
reported	using	PEMSo^	Mobile	at	least	1	or	more	days	in	the	previous
week.	89%	of	respondents	(83)	said	they	did	not	face	any	barriers	in	using
PEMSoft	Mobile	inside	the	hospital.	Of	those	who	used	PEMSo^	in	the
previous	week,	(n=83),	100%	said	it	was	easy	to	find	the	answer	to	their
clinical	ques/on.	Of	those	who	used	PEMSo^	in	the	previous	week
(n=83),	96%	said	the	so^ware	improved	pediatric	clinical	care.	71%	said
PEMSo^	improved	clinical	care	by	“a	lot”.	When	asked	about	their
preference	for	the	mobile	or	web-based	version	of	PEMSo^,	67%	of	those
who	had	used	PEMSo^	in	the	previous	week	(n=83)	90%	said	they
preferred	the	PEMSo^	Mobile	app.		Conclusion:		AZer	a	single	training
session,	providers	at	the	point	of	care	used	PEMSoZ	easily,	frequently	and
effec.vely	to	access	medical	management	informa.on.		Providers	felt
PEMsoZ	improved	the	medical	care	they	rendered.		

c. “English-based	Pediatric	Emergency	Medicine	SoZware	Improves	Physician
Test	Performance	on	Common	Pediatric	Emergencies:	A	Mul.center	Study
in	Vietnam.”	Lin,	M.	(KCE	Board	Member,	part	of	KCE	delega/on	to
Vietnam),	et	al.,	West	J	Emerg	Med,	2013.	14(5):	p.	471-6.	Background:
	Global	health	agencies	and	the	Vietnam	Ministry	of	Health	have



in	Vietnam.”	Lin,	M.	(KCE	Board	Member,	part	of	KCE	delega/on	to
Vietnam),	et	al.,	West	J	Emerg	Med,	2013.	14(5):	p.	471-6.	Background:
	Global	health	agencies	and	the	Vietnam	Ministry	of	Health	have
iden/fied	pediatric	emergency	care	and	health	informa/on	technology	as
high	priority	goals.	Clinical	decision	support	(CDS)	so^ware	provides
physicians	with	access	to	current	literature	to	answer	clinical	queries,	but
there	is	limited	impact	data	in	developing	countries.	We	hypothesized
that	Vietnamese	physicians	will	demonstrate	improved	test	performance
on	common	pediatric	emergencies	using	CDS	technologies	despite	being
in	English.	Methods:	This	mul/center,	prospec/ve,	pretest-pos_est	study
was	conducted	in	11	Vietnamese	hospitals	enrolled	a	convenience	sample
of	physicians	who	a_ended	an	80-minute	so^ware	training	on	pediatric
CDS	so^ware	(PEMSo^).	Two	mul/ple-choice	exams	(A,	B)	were
administered	before	and	a^er	the	session.	Par/cipants	who	received	Test
A	as	a	pretest,	received	Test	B	as	a	pos_est,	and	vice	versa.	Par/cipants
used	the	CDS	so^ware	for	the	pos_est.	The	primary	outcome	measure
was	the	mean	percentage	difference	in	physician	scores	between	the
pretest	and	pos_est,	as	calculated	by	a	paired,	two-tailed	t-test.	Results:
For	the	203	par/cipants,	the	mean	pretest,	pos_est,	and	improvement
scores	were	37%	(95%	CI:	35-38%),	70%	(95%	CI:	68-72%),	and	33%	(95%
CI:	30-36%).	Conclusions:	At	several	teaching	hospitals	in	Viet	Nam,	the
use	of	clinical	decision	support	soZware,	in	this	case	PEMSoZ,	significantly
improved	medical	decision	outcomes,	even	when	training	was	conducted
in	English.

d. Presented	at	Society	of	Academic	Emergency	Medicine,	San	Francisco,	CA,
December	2011.		“Effect	of	Medical	SoZware	on	Treatment	Decisions	of
Vietnamese	Physicians.”	Marlowe	G.	Dieckmann	BA,	Jamie	Sharp	BA,
Michelle	Lin	MD,	Ronald	Dieckmann	MD	MPH.		Results/Conclusions:	A
brief	training	session	on	PEMSo^	improved	the	accuracy	of	simulated
clinical	decision	making	by	Vietnamese	physicians	in	common	pediatric
emergencies.	Vietnamese	physicians	learned	to	use	PEMSo^	for
treatment	decisions	in	a	single	90	minute	training	session.	Physicians’
evalua/ons	from	a	PEMSo^	training	in	Danang,	a	non-study	site,
indicated	that	the	subjects	found	the	so^ware	fast,	accurate,	easy	to
navigate,	and	valuable	to	their	prac/ces,	sugges/ng	they	are	competent
in	computer	skills,	and	ready	for	more	so^ware	tools	to	assist	clinical
prac/ce.	Future	Vietnamese	so^ware	projects	should	assess	the	true
frequency	of	use	of	decision	support	in	real	clinical	seengs	and	its	effects
on	actual	pa/ent	outcomes.

e. “Impact	of	an	English-Based	Pediatric	SoZware	on	Physician	Decision
Making:		A	Mul.center	Study	in	Vietnam.”		Abstract	in	Pediatrics.		2/12.
Objec/ves:	Global	health	agencies	and	the	Vietnam	Ministry	of	Health
have	iden/fied	pediatric	healthcare	and	health	informa/on	technology	as
high	priority	goals.	Medical	decision	support	so^ware	(MDSS)	provides
physicians	with	access	to	evidence-based	literature	to	answer	clinical
queries,	but	there	is	limited	effec/veness	data	in	developing	countries.
We	hypothesized	that	Vietnamese	physicians	will	demonstrate	improved
test	performance	on	common	pediatric	emergencies	when	using	an
English-based	MDSS.	Pa/ents	and	Methods:	This	mul/center,
prospec/ve,	pretest-pos_est	crossover	study	was	conducted	in	11
Vietnamese	hospitals	between	November	2010-April	2011.	A
convenience	sample	of	physicians	a_ended	so^ware	training	on	a
pediatric	MDSS	(PEMSo^).	Two	case-based,	mul/ple-choice	exams	(A	and
B)	were	administered	before	and	a^er	an	80-minute	training	session
conducted	in	both	Vietnamese	and	English.	Par/cipants	who	received
Test	A	as	a	pretest	received	Test	B	as	a	post-test,	and	vice	versa.	The
primary	outcome	measure	was	the	difference	between	pretest	and
pos_est	scores,	as	calculated	by	the	difference	in	means	using	the
Newcombe-Wilson	method	without	con/nuity	correc/on.	Results:	For	the
208	par/cipants,	the	mean	pretest,	pos_est,	and	improvement	scores



pos_est	scores,	as	calculated	by	the	difference	in	means	using	the
Newcombe-Wilson	method	without	con/nuity	correc/on.	Results:	For	the
208	par/cipants,	the	mean	pretest,	pos_est,	and	improvement	scores
were	38%	(95%	CI:	36-40%),	70%	(95%	CI:	69-72%),	and	32%	(95%	CI:	30-
35%),	respec/vely.	This	represents	an	84%	performance	improvement.
Subgroup	analysis	of	prac/ce	seeng,	clinical	experience,	and	comfort
level	with	wri_en	English	and	computers	showed	no	associa/on	with
score	improvement.	Conclusions:	AZer	brief	training,	Vietnamese
physicians	can	effec.vely	use	an	English-based	MDSS	to	assist	with
pediatric	care	decisions	on	wriden	cases.	MDSS	technologies	may	offer	a
highly	scalable,	sustainable,	and	poten.ally	transforma.ve	tool	in
resource-poor	environments.

f. “The	smartphone:	How	it	is	transforming	medical	educa.on,	pa.ent	care,
and	professional	collabora.on.”		Nikita	Joshi	MD,	Michelle	Lin	MD	African
Journal	of	Emergency	Medicine	(2013)	3,	152–b.			Based	on	KCE	work	in
Ethiopia,	Tanzania	and	Kenya.		Conclusions:		A	strong	endorsement	for	the
poten.al	use	of	smart	phone	technology	to	improve	pa.ent	care	via	easy
access	to	reliable,	up-to-date,	evidence-based	care	recommenda.ons,
especially	in	disadvantaged	sites.				
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