
INTRODUCTION	
	 	 	 	 Hypertension	 has	 been	 described	 as	 the	 most	 prevalent	 and	
relevant	 risk	 factor	 for	 cardiovascular	diseases,	which	are	 the	main	
cause	 of	 death	 worldwide[1].	 It	 is	 defined	 as	 the	 persistent	 rise	 in	
systolic	blood	pressure	equal	 to	or	greater	 than	140	mmHg	and/or	
diastolic	blood	pressure	equal	to	or	greater	than	90	mmHg	in	several	
measurements	 and	 at	 different	 times[2].	 In	 Portugal,	 in	 2015,	 the	
prevalence	of	hypertension	was	36%,	being	more	prevalent	in	males,	
as	 well	 as	 in	 more	 advanced	 ages[3].	 This	 pathology’s	 therapeutic	
success	 depends	 upon	 a	 good	 knowledge	 about	 the	 therapeutic	
alternatives	 available	 in	 the	 market.	 Therefore,	 it	 is	 imperative	 to	
insure	that	the	future	professional’s	learning	process	is	efficient.	
	 	 	 	 In	 order	 to	 improve	 it,	 in	 a	more	 appealing	 and	effective	way,	
there	has	been	an	increase	in	the	employ	of	digital	tools[4,5,6].	
				It	was,	therefore,	considered	pertinent	to	conduct	a	study	in	order	
to	understand	 if	a	mobile	application,	 in	game	format,	can	be	used	
as	a	didactic-pedagogical	tool.	
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Antihypertensives	knowledge	–	Assessment	in	higher	
eduction	students	through	digital	game-based	learning	

AIM	

Evaluate	the	impact	of	a	mobile	application	in	
knowledge’s	acquisition	and/or	consolidation	about	
antihypertensive	drugs,	in	higher	education	Pharmacy	

students.	

METHODOLOGY	
	 	 	 	An	experimental,	prospective	and	longitudinal	study	was	carried	
out	with	 a	 sample	 of	 141	 students	 of	 the	 Pharmacy	 degree	 of	 the	
School	of	Health	–	Polythecnic	Institute	of	Porto,	Portugal.		
	 	 	 	 The	 study	was	duly	authorized	by	 the	Ethics	Committee	of	 the	
mentioned	institution.	

				Mobile	application	consisted	in	a	quiz	about	antihypertensives.	
	 	 	 	 The	data	 collection	 took	place	over	a	period	of	5	weeks,	being	
guaranteed	its	confidentiality.	
	 	 	 	Data	collection,	treatment	and	statistical	analysis	of	the	collected	
data	 were	 performed	 in	 the	 Statistical	 Package	 for	 Social	 Sciences	
(SPSS®),	version	25.0.	
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Experimental	Group	 Control	Group	
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RESULTS	
				The	first	and	second	year	revealed	an	initial	knowledge	level	lower	
than	third	and	fourth	years,	regarding	the	theme	in	study	(Fig.	1).	
				With	the	introduction	of	the	mobile	application,	an	evolution	from	
the	1st	 to	 the	2nd	questionnaire	 in	all	curricular	years	was	observed	
(t1=6,370;	 gl1=45;	 p1<0,001;	 t2=4,615;	 gl2=34;	 p2<0,001;	 t3=8,576;	
gl3=27;	 p3<0,001;	 t4=8,210;	 gl4=31;	 p4<0,001)	 ,	 being	 the	 third	 year	
the	one	 that	 showed	a	more	 significant	evolution	 (Fig.	 2).	 The	 first	
and	 second	 years	 could	have	presented	 a	 greater	 evolution	 if	 they	
used	the	mobile	application	for	a	longer	period	of	time,	as	suggested	
by	All	et	al	(2016)[7].	

Fig.	1	-	Mean	of	correct	answers	in	the	first	questionnaire	
in	each	curricular	year	

Fig.	2	-	Difference	in	the	number	of	correct	answers	between	
the	first	and	second	questionnaire	in	each	curricular	year	

				The	students'	allocation	in	different	study	groups	had	the	purpose	
of	 evaluating	 the	 impact	 of	 the	 tool’s	 frequency	 of	 use.	 The	
experimental	 group	 showed	 a	 greater	 evolution	 compared	 to	 the	
control	 group	 (tA=	 12.245;	 glA=	 42;	 pA<0.001;	 tB=	 15.407;	 glB=	 23;	
pB<0.001;	tC=	12.309;	glC=	20;	pC<0.001;	tD=	2.165,	glD=	52,	pD<	0.05),	
which	is	in	line	with	the	study	by	Papastregious	(2008)[6].	Regarding	
the	experimental	group,	there	was	a	lower	evolution	in	group	A	and	
a	 greater	 evolution	 in	 group	 C,	 as	 expected,	 since	 group	 C	 had	 a	
frequency	of	the	application’s	use	much	higher	than	group	A	(Fig.	3).	
	 	 	 	In	order	to	evaluate	the	impact	of	the	mobile	application	on	the	
acquisition	and/	or	consolidation	of	knowledge,	 it	was	found	that	 it	
is	more	relevant	to	analyze	the	frequency	of	use	in	detriment	of	the	
curricular	year	 in	which	 the	students	meet.	Thus,	 in	group	A,	 there	
was	a	percentage	change	of	31.34%,	in	group	B	of	45.18%,	in	group	C	
of	49.37%.	Although	group	D	did	not	use	 the	mobile	 application,	 a	
percentage	evolution	of	5.82%	was	verified	(Fig.	4).	

	 	 	 	Taking	 into	account	the	results	obtained,	 it's	possible	to	affirm	
that	the	mobile	application	had	a	positive	impact	on	the	acquisition	
and/or	 consolidation	 of	 knowledge,	 showing	 potential	 in	 the	
teaching-learning	process.	

Fig.	3	-	Difference	in	the	number	of	correct	answers	between	
the	first	and	second	questionnaire	in	each	study	group	

Fig.	4	-	Mean	of	correct	answers	by	study	groups	in	the	
first	and	second	questionnaire	

CONCLUSION	
				In	this	study,	it	was	found	that	the	four	curricular	years	had	
different	levels	of	initial	knowledge	about	antihypertensives.	With	
the	introduction	of	the	mobile	application,	there	was	a	remarkable	
evolution	from	the	first	to	the	second	questionnaire,	regarding	to	
the	number	of	correct	answers.	This	evolution	was	perceptible	in	all	
curricular	years.	
				Regarding	the	study	groups,	the	knowledge's	acquisition	and/or	
consolidation	proved	to	be	superior,	the	higher	the	frequency	of	use	
of	the	mobile	application,	with	a	greater	evolution	in	the	
experimental	group	compared	to	the	control	group.	The	evolution	
was	more	influenced	by	the	frequency	of	use	of	the	mobile	
application	than	by	the	curricular	year.	
				Therefore,	it	can	be	concluded	that	mobile	applications,	in	game	
format,	combined	with	curricular/educational	contents,	can	be	used	
as	didactic-pedagogical	tools	in	students	of	degree	in	Pharmacy,	
since	the	tool	under	study	has	been	shown	to	have	a	positive	impact	
on	the	acquisition	and/or	consolidation	of	knowledge.	
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