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Reducing	Dosing	Errors	and	Increasing	Clinical	Efficiency	in	Guatemala:	First	Report	of	a	Novel	
mHealth	Medication	Dosing	App	in	a	Developing	Country		

J	Bradley	Segal,	John	Benjamin	Arevalo,	Molly	F	Franke,	Daniel	Palazuelos	

Abstract	

Background	Medication	errors	are	known	to	be	a	widespread	problem	affecting	patient	safety	and	
treatment	efficacy.	We	were	approached	by	a	Guatemalan	clinic	interested	in	piloting	an	app	to	aid	their	
junior	clinicians	in	correctly	calculating	medication	dosages.	

Methods	We	programmed	a	medication-dosing	app	using	CommCare.	In	a	prospective	study	among	
junior	physicians	at	a	small	high-throughput	clinic,	we	primarily	assessed	the	app's	dosing	accuracy	and	
efficiency.	Secondarily,	we	measured	the	app's	usability	and	effect	on	patient-centredness.	

Results	Six	clinicians	aged	21–24	tested	the	app.	Among	366	prescriptions,	dosages	were	40%	more	
likely	to	be	correct	when	calculated	using	the	app	(relative	risk:	1.39;	95%	CI	1.16	to	1.68;	p=0.0005).	
Accuracy	improved	from	64.7%	(N=156)	to	92.4%	(N=210).	Using	the	app	in	a	time-constrained	context	
improved	clinician	efficiency	by	over	20%	with	a	decrease	in	average	consultation	time	of	1.5	min	
(p<0.0001)	to	5.23	min	on	average	(N=178).	However,	questionnaires	revealed	most	clinicians	did	not	
believe	the	app	improved	efficiency,	and	none	thought	its	recommendations	were	‘always	accurate’.	No	
change	in	patient-centredness	was	observed	(N=167).	

Conclusions	The	app	was	shown	to	be	safe	and	efficient.	Making	this	app	available	to	junior	physicians	
may	significantly	improve	patient	safety	by	enhancing	dosing	accuracy.	This	study	demonstrates	that	
dosing	apps	can	be	an	efficacious	means	of	decreasing	medication	errors	in	developing	countries.	We	
found	that	different	strategies	to	introduce	novel	apps	to	providers	might	improve	providers’	trust	in	
the	technologies	and	thereby	make	apps	more	efficacious.	
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Contribution	to	this	published	work	

In	2015,	I	collaborated	on	this	project	to	help	reduce	medication	dosing	errors	in	a	rural	Guatemalan	
clinic	through	the	automation	of	dosing	practices	using	mobile	phone	software	we	developed.	We	then	
tested	the	software’s	efficacy	prospectively	over	the	course	of	two	months,	which	concluded	that	the	
dosing	tool	improved	medication	dosing	accuracy	and	reduced	the	amount	of	time	required	to	complete	
the	clinical	interaction.	The	results	of	this	study	was	published	in	BMJ	Innovations.	

As	noted	on	page	1	of	the	publication,	Brad	Segal	and	I	(Ben	Arevalo)	contributed	equally	to	this	
publication	as	co-authors	(order	of	authorship	was	determined	by	coin	flip).	Brad	Segal	and	Dan	
Palazuelos	formulated	the	initial	project	idea	and	general	study	design	prior	to	me	joining	the	team.	My	
key	contributions	revolved	around	the	design,	development,	and	deployment	of	the	mHealth	app	for	
use	on	android	phones	in	the	Primeros	Pasos	Clinic,	along	with	troubleshooting	the	technology	in	the	
field.	Brad	Segal	and	I	carried	out	the	study	in	Guatemala,	trained	providers	on	the	use	of	the	mHealth	
app,	collected	and	coded	all	necessary	field	data,	and	ensured	safety	of	the	tool’s	outputs.	Molly	Franke	
helped	with	statistical	analysis	of	the	data,	the	entire	team	interpreted	the	results,	and	Brad	Segal	
organized	our	respective	sections	into	the	final	draft	of	the	report.		

In	addition	to	the	published	work,	Brad	and	I	presented	a	poster	on	our	work,	entitled	QuickDose:	An	
app	that	improves	medication	dosing	accuracy	and	efficiency,	at	the	MIT	Sloan	Healthcare	and	
Bioinnovations	Conference	in	February	2015.	We	were	also	awarded	the	Massachusetts	Medical	Society	
Information	Technology	Award	after	presenting	our	work	at	the	MMS	Headquarters.	Finally,	we	also	
participated	in	the	VentureWell	E-Team	Program	to	explore	further	development	of	the	project	as	a	
startup,	and	were	provided	further	coaching	through	the	Harvard	i-Lab	Venture	Incubator	Program.	

The	published	work	can	be	accessed	below:	

Segal*,	J.B.,	Arevalo*,	J.B.,	Franke,	M.F.,	Palazuelos,	D.	Reducing	dosing	errors	and	increasing	
clinical	efficiency	in	Guatemala:	first	report	of	a	novel	mHealth	medication	dosing	app	in	a	
developing	country.	BMJ	Innovations.	2015,	Jun;	1(3):	111-116. 	

http://innovations.bmj.com/content/1/3/111	

Since	the	original	publication	of	our	work	in	BMJ	Innovations,	we	have	revised	the	tool	over	several	
iterations—the	most	recent	of	which	was	March	2018.	Our	next	steps	include	testing	by	clinicians	(likely	
through	our	residency	programs)	to	elicit	feedback	for	further	refinement	of	the	tool.	Ideally,	we	would	
like	to	eventually	distribute	this	tool	as	an	open-source	solution	that	can	be	used	and	adapted	by	
clinicians	everywhere	in	the	world.	The	way	the	database	is	currently	structured	permits	ease	of	
translation	into	any	language.	We	will	conclude	private	beta	testing	by	mid	2019.	In	the	meantime,	we	
will	also	seek	strategic	partners	that	can	help	us	distribute	the	tool	widely.		
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