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L O)(#$>@'(<$)!

;P<?!F$#H!FD?!<)<(<D(&>!G2!(P&!B$#3&#!'$)?$#(<@3!AD#()&#!:OY]!G@(!D??<E)&>!($!;N[!<)!^@)&!
K.LdT!!
!
1!#&I<?<$)!$B!(P&!&c<?(<)E!>&?<E)C#&=D(&>!3D(&#<D=!FD?!@)>&#(DH&)T!;P<?!A#$'&??!=&>!($!D!
'PD)E&!<)!(P&!>&I&=$A3&)(!DAA#$D'P!B#$3!B$'@?<)E!$)!D!)D##$F!A#$>@'(!B$#!(P&!#D)>$3<?&>!
'$)(#$==&>!(#<D=!$)=2]!($!>&I&=$A<)E!D!3$#&!I&#?D(<=&!A#$>@'(!?@<(DG=&!B$#!'$33&#'<D=<?D(<$)T!
;P<?!DAA#$D'P!&)DG=&?!D!3$#&!B=&c<G=&!D)>!#<'P!>&I&=$A3&)(!A#$'&??]!D?!<(!<?!&D?<&#!B#$3!D!
(&'P)$=$E<'D=!A&#?A&'(<I&!($!>$F)?'D=&!(P&!DAA=<'D(<$)!WB$#!(P&!B<#?(!A#$($(2A&?Z!(PD)!($!
@A?'D=&!D)>!D>>!B@'(<$)D=<(<&?!W&)>!A#$>@'(ZT!!
!
4A&'<B<'D==2]!F&!>&B<)&>!(P&!B@)'(<$)D=!#&a@<#&3&)(?!$B!(P&!DAA=<'D(<$)]!'$)>@'(&>!<)(&#I<&F?!
F<(P!@?&#?!D)>!'=<)<'<D)?]!D)>!#&I<&F&>!?<3<=D#!D)>!'$3A&(<)E!DAA=<'D(<$)?T!;P&!'$3G<)&>!
B<)><)E?!F&#&!@?&>!($!'#&D(&!3D('P<)E!A&#?$)D?!D)>!D!@?&#!%$@#)&2!3DAT!;P&!@?&#!%$@#)&2!
3DA!?&#I&>!D?!D!G=@&A#<)(!($!E@<>&!(P&!>&I&=$A3&)(!$B!(P&!DAA=<'D(<$)!'$)'&A(?]!F<#&B#D3&?]!
D)>!I<?@D=!<>&)(<(2!D)>!>&?<E)T!7<)D==2]!(P&!B#$)(!&)>!'$)(&)(!FD?!>&I&=$A&>T!
!
;P&!B<)D=!I&#?<$)!$B!(P&!DAA!<?!A#&?&)(&>!D?!D!eFD=H!(P#$@EPf!<)!(P&!B$==$F<)E!I<>&$*!
V/g+gV5X9YSgV&=<I&#DG=&g"Qg0..+L,gFD=H(P#$@EPT3A/!
!
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K 1AA!?A&'<B<'D(<$)?!D)>!>&I&=$A3&)(!

KTL 7@)'(<$)D=!#&a@<#&3&)(?!

;P&!B@)'(<$)D=!#&a@<#&3&)(?!'$)?(<(@(&!(P&!GD?&!B@)'(<$)?!<)!(P&!DAA=<'D(<$)!D)>!F&#&!
?(#@'(@#&>!D''$#><)E!($!(P&!A#$E#D3!(P&$#2!W<)(&#I&)(<$)!3DAA<)E]!>&=<I&#DG=&!0T,!D)>!(P&!
Q?&#!<)(&#I&)(<$)!3$>&==<)E!B#D3&F$#H]!>&=<I&#DG=&!KT/ZT!7@#(P&#]!(P&!B@)'(<$)D=!
#&a@<#&3&)(?!E@<>&>!(P&!>&I&=$A3&)(!$B!F<#&B#D3&?T!;DG=&!L!'$)(D<)?!(P&!A#<3D#2!'D(&E$#<&?!
($E&(P&#!F<(P!?@G!'D(&E$#<&?T!!
!

Table	1	Primary	functional	requirements	with	specified	categories	and	subcategories	

!

!

!

KTK Q?&#!D)>!'=<)<'<D)!<)(&#I<&F?!!

KTKTL YG%&'(<I&?!

; $!E&(!D!G&((&#!@)>&#?(D)><)E!$B!(P&!(D#E&(!E#$@A]!(P&<#!&cA&#<&)'&?!D)>!A#&B&#&)'&?!<)!
#&=D(<$)!($!GD'H!AD<)!(#&D(3&)(]!@?&!$B!?$'<D=!3&><D!<)!E&)&#D=!D)>!<)!#&=D(<$)!($!GD'H!AD<)]!
F&!&cA=$#&>!(P&?&!<??@&?!@?<)E!G$(P!BD'&C($CBD'&!<)(&#I<&F?!F<(P!G$(P!AD(<&)(?!D)>!'=<)<'<D)?!
D?!>&(D<=&>!G&=$FT!
!
;P&!D)D=2?<?!$B!<)(&#I<&F!#&?A$)?&?!<)B$#3&>!(P&!'#&D(<$)!$B!G$(P!(P&!A&#?$)D?!D)>!D!@?&#!
%$@#)&2!3DAT!;P&?&!<)!(@#)!B$#3!(P&!G=@&A#<)(!(PD(!?@AA$#(&>!(P&!>&I&=$A3&)(!$B!(P&!
4567819: !DAA=<'D(<$)!

Primary	functional	
requirements	

Categories	 Subcategories	

N&E<?(#D(<$)! ! !
6$E<)!4'#&&)! Q?&#!SD3&!"D??F$#>! !
5c&#'<?&?! 4(#&)E(P]!7=&c<G<=<(2!

N&=<&B!h!N&=Dc!
!

"=D)! U&&H=2!5c&#'<?&!"=D)!
"=D)!YA(<$)?!

4&(!D==$'D(&>!(<3&!($!&c&#'<?&!
4&(!)@3G&#!$B!#&A&(<(<$)?!

"P2?<'D=!D'(<I<(2!C!E$D=?! 4(&A!9$@)(!
1'P<&I&3&)(?!

4&(!E$D=!>D<=2!
4(#&DH!
4(&A!#&'$#>!E$D=?!

5>@'D(<$)D=!9$)(&)(! 1AA=<'D(<$)!'$)(&)(!
U&G?<(&!

!

4&((<)E?! 4&(!D'(<I&!J$@#?!
4&(!a@&?(<$))D<#&!VD2!
8D?<'!O)B$#3D(<$)!

!

S$(<B<'D(<$)?! S&F!9$)(&)( ! !
;<A!$B!(P&!VD2! ! !
U&&H=2!i@&?(<$))D<#&! ! !
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KTKTK X&(P$>?!

U&!'$)>@'(&>!@)?(#@'(@#&>]!BD'&C($CBD'&!<)(&#I<&F?!F<(P!B<I&!?@BB&#&#?!$B!=$F!GD'H!AD<)T!
"D#(<'<AD)(?!F&#&!#&'#@<(&>!B#$3!D!AP2?<$(P&#DA2!'=<)<'!D)>!(P#$@EP!$@#!A&#?$)D=!)&(F$#HT!
5=<E<G=&!A&#?$)?!F&#&!'$)(D'(&>!<)!A&#?$)!$#!(P#$@EP!(&=&AP$)&!D)>!<)I<(&>!($!AD#(<'<AD(&!<)!
(P&!<)(&#I<&FT!;P&!@)?(#@'(@#&>!<)(&#I<&F!?'P&>@=&!D==$F&>!B$#!D!#&=Dc&>!D(3$?AP&#&!D)>!D)!
&D?2!'$)I&#?D(<$)!E<I<)E!(P&!AD#(<'<AD)(?!D)!$AA$#(@)<(2!($!?A&DH!B#&&=2T!!

!
4<3<=D#=2]!F&!'$)>@'(&>!@)?(#@'(@#&>!<)(&#I<&F?!F<(P!(F$!E&)&#D=!A#D'(<(<$)&#?!D)>!$)&!
AP2?<$(P&#DA<?(!DG$@(!(P&<#!&cA&#<&)'&!F$#H<)E!F<(P!=$F!GD'H!AD<)!AD(<&)(?T!!

!
7<)D==2]!F&!>#&F!$)!(P&!'=<)<'D=!&cA&#<&)'&!$B!4567819:!'$)?$#(<@3!3&3G&#?]!FP$!PD>!
&cA&#<&)'&!<)!F$#H<)E!F<(P!=$F!GD'H!AD<)!AD(<&)(]!FP$!EDI&!<)A@(!D)>!a@D=<B<&>!B<)><)E?!B#$3!
(P&!<)(&#I<&F?!D)>!P&=A&>!'#&D(&!A&#?$)D?T!

KTKT0 "D#(<'<AD)(?!

;P&!AD#(<'<AD)(?j!'PD#D'(&#<?(<'?!D#&!>&?'#<G&>!<)!(DG=&!KT!
!

Table	2	Participant	characteristics.	

!

!
!

KTKT/ N&?@=(?!

U&!<>&)(<B<&>!(P&!B$==$F<)E!?D=<&)(!<??@&?*!
!
Understanding	the	problem!
4$3&!AD#(<'<AD)(?!&cA=D<)&>!P$F!(P&2!@?&>!(P&<#!A&#?$)D=!)&(F$#H!($!ED<)!D)!<)<(<D=!
@)>&#?(D)><)E!$B!(P&<#!=$F!GD'H!A#$G=&3]!FP<=&!$(P&#?!F&)(!$)=<)&!D)>!?&D#'P&>!(P&!<)(&#)&(!
B$#!<)B$#3D(<$)T!;P&!=D((&#!FD?!$B(&)!(P&!'D?&!F<(P!(P&!2$@)E&#!AD#(<'<AD)(?T!Y(P&#!
AD#(<'<AD)(?!><#&'(=2!#&D'P&>!$@(!($!(P&<#!E&)&#D=!A#D'(<(<$)&#T!;P&!AD#(<'<AD)(?!?(D(&>!(P&2!
$B(&)!(P$@EP(!(P&<#!GD'H!AD<)!FD?!>@&!($!&<(P&#!GD>!A$?(@#&!$#!P&DI2!AP2?<'D=!D'(<I<(2T!!
!

e;P&!FP$=&!'$)'&A(!$B!>$<)E!AP2?<'D=!D'(<I<(2!FP<=&!PDI<)E!AD<)!<?!D=?$!?$3&(P<)E!(PD(!O!
?(#@EE=&!F<(P!@)>&#?(D)><)ET!Y)&!(P<)E!<?!(PD(!<(!P@#(?!D=#&D>2]!G@(!PDI<)E!($!A@?P!
32?&=B!$I&#!(P&!=<3<(!D)>!D(!(P&!?D3&!(<3&!(PD(!<(!?P$@=>!P&=A!32!'$)><(<$)]!FP&)!
)$#3D==2!FP&)!PDI<)E!AD<)]!O!F$@=>!#&?(]!?&&3?!&c(#&3&!B$#!3&Tf!C!"D#(<'<AD)(!K!

Participant	 Gender		 Age	 Occupation	 Recruitment	

1	 7&3D=&! K0! 4(@>&)(! N&'#@<(&>!(P#$@EP!A&#?$)D=!)&(F$#H!
2	 7&3D=&! /K! YBB<'&!1??<?(D)(! N&'#@<(&>!B#$3!=$'D=!A#D'(<(<$)&#!
3	 XD=&! /, ! "#$%&'(!6&D>&#! N&'#@<(&>!B#$3!=$'D=!A#D'(<(<$)&#!
4	 7&3D=&! 0/ ! ;&D'P&#! N&'#@<(&>!B#$3!=$'D=!A#D'(<(<$)&#!

5	 XD=&! KM! UD<(&#! N&'#@<(&>!(P#$@EP!A&#?$)D=!)&(F$#H!
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!
e1(!B<#?(]!O!%@?(!(P$@EP(!<(!FD?!>@&!($!PDI<)E!>$)&!?$3&!#D(P&#!<)(&)?<I&!AP2?<'D=!
D'(<I<(2]!G@(!(P&)!DB(&#!D=3$?(!D!F&&H]!32!F<B&!D>I<?&>!3&!($!?&&H!P&=AT!1!G<(!<E)$#D)(!
D?!O!D3]!O!%@?(!FD<(&>!B$#!&I&)!=$)E&#]!G@(!(P&)!<)!(P&!&)>!EDI&!<)!D)>!3D>&!D)!
DAA$<)(3&)(f!k!"D#(<'<AD)(!0!

!
Barriers	for	physical	activity!
;<3&!FD?!#&A&D(&>=2!3&)(<$)&>!D?!D!GD##<&#!B$#!G&<)E!AP2?<'D==2!D'(<I&T!;P<?!FD?!&?A&'<D==2!
?&&)!<)!AD#(<'<AD)(?!F<(P!'P<=>#&)T!;P&2!>&?'#<G&>!P$F!(P&<#!>D2?!F&#&!B@==2!$''@A<&>!B#$3!
3$#)<)E!(<==!&I&)<)ET!;P&2!>&?'#<G&>!A$?(A$)<)E!(P&<#!&c&#'<?&?!($!D!A$<)(!FP&#&!(P&2!F$@=>!
&<(P&#!#&>@'&!(P&!D3$@)(!$B!>D<=2!&c&#'<?&!$#!'$3A=&(&=2!?H<A!(P&3T!4$3&!AD#(<'<AD)(?!
3&)(<$)&>!$@(C$BCA$'H&(!&cA&)?&!D?!D!GD##<&#!B$#!?&&<)E!D!AP2?<'D=!(P&#DA<?(!($!E&(!
<)?(#@'(<$)?!<)!&c&#'<?&?T!!

!
e;$!B<)>!(<3&!($!>$!(P&!&c&#'<?&?!<?!$)&!$B!32!G<EE&?(!A#$G=&3?T!O!PDI&!(F$!H<>?]!?$!
3$?(!$B!(P&!>D2!<?!D=#&D>2!$''@A<&>!FP&)!O!PDI&!($!(DH&!(P&3!($!>D2!'D#&!D)>!
H<)>&#ED#(&)]!($E&(P&#!F<(P!3$?(!$B!(P&!&I&)<)E?!D=?$!G&<)E!D==$'D(&>!($!(P&3Tf!C!
"D#(<'<AD)(!K!
!

Motivation!
6D'H!$B!3$(<ID(<$)!D)>!=&I&=!$B!&)EDE&3&)(!FD?!>&?'#<G&>!D?!$)&!$B!(P&!3D%$#!GD##<&#?!B$#!
>$<)E!&c&#'<?&!D(!P$3&T!;P&!AD#(<'<AD)(?!>&?'#<G&>!H)$F<)E!(PD(!&c&#'<?&!<?!B$#!(P&<#!$F)!
E$$>]!G@(!?(<==!)$(!B$==$F<)E!(P&<#!A#&?'#<G&>!&c&#'<?&!A=D)T!;P&2!>&?'#<G&>!=D'H!$B!D!(D)E<G=&!
&)>!#&FD#>!D?!D!3D<)!#&D?$)T!4$3&!B&=(!@)'$3B$#(DG=&!D)>!<)?&'@#&]!D)>!@=(<3D(&=2!
><?'$@#DE&>]!FP&)!=&B(!($!B$==$F!F#<((&)!<)?(#@'(<$)?!$)!(P&<#!$F)!B$#!?&I&#D=!F&&H?!F<(P$@(!
D)2!B&&>GD'H!$#!'$33@)<'D(<$)!F<(P!D!'=<)<'<D)T!Y)!(P&!$(P&#!PD)>]!?$3&!B$@)>!E#&D(!
3$(<ID(<$)!<)!>$<)E!(P&<#!&c&#'<?&?]!D)>!&I&)!B&=(!<(!<3A#$I&>!(P&<#!a@D=<(2!$B!=<B&!G2!PDI<)E!
?$3&(P<)E!)&F!($!'$33<(!($T!Y)&!3&)(<$)&>!(PD(!P&#!E$D=!F<(P!>$<)E!(P&!&c&#'<?&?!FD?!($!
G&!DG=&!($!&)%$2!D)>!?A&)>!(<3&!F<(P!(P&!BD3<=2!$I&#!=$)E&#!A&#<$>?!DED<)T!!

!
e1B(&#!(P&!B<#?(!(#&D(3&)(]!O!E$(!D??<E)&>!D!'$@A=&!$B!&c&#'<?&?!(PD(!O!PD>!($!B$==$F!<)!
(P&!'$3<)E!F&&H?T!;$!?(D#(!F<(P!<(!F&)(!B<)&]!G@(!DB(&#!?$3&!>D2?!<(!G&'D3&!?$3&(P<)E!
(PD(!O!$B(&)!A$?(A$)&>]!FP<'P!EDI&!3&!GD>!'$)?'<$@?!DB(&#FD#>?Tf!C!"D#(<'<AD)(!K!

!
e;P&!(P<)E!<?!(PD(!O!>$)j(!#&D==2!E&(!B&&>GD'H!FP&)!Oj3!>$<)E!32!&c&#'<?&?!D(!P$3&]!Oj3!
)$(!'$3A=&(&=2!?@#&!<B!O!>$!(P&3!'$##&'(=2!$#!)$(]!FP<'P!<?!H<)>!$B!B#@?(#D(<)E!($!>&D=!
F<(PTf!C!"D#(<'<AD)(!K!
!

Healthcare	providers	!
;P&!P&D=(P'D#&!A#$I<>&#?!&cA#&??&>!(PD(!(P&!AD(<&)(?j!=&I&=!$B!'$33<(3&)(!FD?!$B(&)!(P&!
G<EE&?(!<??@&T!;P&2!($=>!P$F!(P&!AD(<&)(?!F&#&!$B(&)!?@#A#<?&>!FP&)!($=>!($!&c&#'<?&!FP&)!
PDI<)E!AD<)]!G@(!D=?$!I&#2!A$?<(<I&!DB(&#!D'(@D==2!PDI<)E!&cA&#<&)'&>!D)!<3A#$I&3&)(!DB(&#!
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>$<)E!?$T!4$3&!AD(<&)(?!?&&!(P&!A#$I<>&#?!&cA&'(<)E!D!3<#D'=&!(#&D(3&)(!$#!ea@<'H!B<cf]!D)>!
D#&!(P&#&B$#&!)$(!I&#2!3$(<ID(&>!FP&)!(P&2!PDI&!($!>$!?$3&!$B!(P&!F$#H!(P&3?&=I&?T!
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2.2.7 User	journey	map	

Based	on	the	specified	functional	requirements,	the	interviews	and	scoping	review	of	
applications,	we	created	a	user	journey	map	that	match	the	personas	(Figure	1).		
	
The	user	journey	map	is	also	available	in	high	resolution	in	this	pdf-file:		
D4_6_DEMCON_	User_journey_map.pdf	
	
The	map	serves	as	a	blueprint	for	the	design	and	development	phase	of	the	application.	The	
map	depicts	an	overview	of	the	journey	a	user	embarks	on	from	experiencing	back	pain	for	
the	first	time	to	finding	an	individual	solution	to	the	pain,	and	how	that	journey	may	be	
guided	towards	using	the	SELFBACK	application.	The	map	was	created	using	the	concept	of	a	
sales	funnel,	in	which	a	customer	(user)	goes	through	four	steps	when	purchasing	a	product	
(application)	(i.e.	awareness,	interest,	decision	and	action).	The	focus	of	the	map	was	to	
depict	the	journey	toward	the	end-product	in	the	form	of	a	fully	developed	product	ready	for	
commercialisation.	Included	in	the	map	are	all	potential	touch	points,	i.e.	all	time-points	at	
which	a	potential	user	or	user	comes	in	contact	with	the	SELFBACK	application	either	before,	
during,	or	after	they	download	and	use	it.	
	
We	identified	seven	distinct	phases	of	various	length	in	time	and	number	of	touch	points	
(Looking	for	help;	selection;	first	action;	engagement	1;	Aha	moment;	engagement	2;	and	
sharing),	and	pinpointed	all	touch	points	that	the	user	interacts	with	throughout	the	usage	of	
SELFBACK.	This	enables	us	to	keep	track	of	the	different	forms	of	contact	and	potential	risks	
to	completing	the	journey.	The	result	is	a	visualized	path	that	reflects	the	user's	journey	
along	with	solutions	that	address	the	risks.		
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Figure	1:	User	journey	map	
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Within	each	phase	and	based	on	the	touch	points,	we	have	identified	five	layers	of	insights	
and	ownership:		
	

¥ User	situations:	Describing	the	situation,	the	user	is	in	during	the	specific	stage	of	the	
journey	

	
¥ Contact	point:	The	specific	points	of	interaction	the	user	has	on	the	journey,	be	it	

before,	during	or	after	the	use	of	the	SELFBACK	solution	
	

¥ Drop	off	factors:	List	of	the	different	things	that	can	be	a	deciding	factor	for	the	user	
to	stop	their	interaction	with	the	different	platforms	

	

¥ Content	type:	The	various	types	of	content	that	will	be	present	on	the	giving	
platform	

	

¥ Business	&	technical	infrastructure:	An	overview	of	the	different	services	and	
accounts	that	need	to	be	acquired	in	order	to	make	everything	above	happen	
	

Each	layer	contains	the	risk	factors	that	may	hamper	or	facilitate	the	user	journey	ranging	
from	reach	out	to	the	user,	drop	off	factors,	the	“aha	moment”	(i.e.	the	moment	the	user	
realises	the	value	of	the	application)	to	the	sharing	of	the	application	with	other	potential	
users.	The	end-result	of	the	user	journey	map	is	a	graphic	overview	of	the	various	tools	
needed	to	make	the	application	a	success.	
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3 Application	concepts	
Based	on	our	research	we	decided	to	include	the	following	types	of	content	concepts	into	
the	application.		

3.1 Overviews	

The	user	will	be	provided	an	overview	of	daily	activities	and	their	progress.	Each	main	
component	(physical	activity,	exercises,	and	education)	has	an	individual	progress	tracker	
showing	current	status.		
	
The	application	will	also	provide	the	user	with	a	weekly	overview	of	their	use	of	the	
application	components,	which	will	allow	the	user	to	track	their	progress.	This	serves	the	
dual	function	of	showing	activity	levels	and	acting	as	a	motivational	component.	This	feature	
will	be	present	at	the	home	screen	at	all	times.		

3.2 Quiz	

For	the	educational	part,	we	introduce	a	short	and	easy	1-item	quiz	(the	question	will	
continuously	be	replaced	by	new	ones).	The	quiz	serves	the	purpose	of	directing	the	users’	
attention	to	the	educational	components	without	patronizing	or	niggling	the	user.	Further,	it	
informs	and	guides	future	development	of	educational	material.		

3.3 Skip	

In	the	education	part	of	the	application,	we	have	introduced	a	“skip”-function.	This	function	
allows	the	user	to	skip	a	proposed	exercise.	If	the	user	uses	the	skip	function,	they	will	be	
prompted	to	provide	a	reason	and	given	the	option	to	choose	an	alternative	exercise.	This	
feature	will	make	the	application	even	more	personalised.	Further,	if	specific	exercises	are	
skipped	by	many	users,	or	many	users	skip	all	the	exercises,	the	exercise	(or	the	instructions)	
will	be	replaced	by	more	suitable	alternatives	in	future	iterations	of	the	application.		

3.4 Gamification	

To	give	the	user	a	sense	of	reward,	we	have	imbedded	element	of	gamification	in	the	weekly	
overview	base	on	their	levels	of	activity.	We	will	reward	the	users	and	acknowledge	their	
interaction	and	usage	of	SELFBACK	by	giving	symbolic	tokens	in	the	application.	Something	
that	is	a	common	element	in	fitness	and	behaviour	changing	application.	For	example,	if	the	
user	completes	10	exercises,	they	will	receive	a	reward.	The	rate	of	which	these	will	be	
rewarded	will	increase	over	time,	so	in	the	start	the	user	will	receive	them	more	often,	which	
can	result	in	higher	commitment	rate	to	the	application.	Where	later	it	will	give	them	an	aim	
to	go	for,	if	they	want	to	achieve	a	specific	reward.	We	provide	a	“statistics”	page	for	the	
user	in	the	application,	which	will	serve	as	a	reminder	of	what	the	user	has	accomplished.		
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3.5 Wireframes	

The	specifications	of	the	functional	requirements	lay	the	foundation	for	developing	
wireframes.	The	following	wireframes	depicts	the	key	features	of	the	application.	The	
wireframes	and	preliminary	interface	elements	were	combined	in	a	low	fidelity	solution,	
which	was	discussed	over	several	iterations	with	consortium	members.	
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!
	
	

3.6 Visual	identity	and	design	

The	SELFBACK	application’s	visual	identity	was	redesigned	in	consideration	of	the	target	
users,	self-management	focus,	and	competition.	The	primary	changes	were	the	amount	of	
content	presented	on	each	screen	and	the	colour	scheme.		
	
The	visual	identity	of	the	application	is	one	of	a	simpler	appearance.	The	goal	of	making	it	a	
simpler	and	user-friendly	application	is	twofold:	1)	to	decrease	the	amount	of	content	and	
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create	a	better	overview	for	the	user	(instead	of	an	application	that	is	overloading	the	user	
with	information);	and	2)	to	align	with	a	more	contemporary	style.		
	
The	colour	scheme	was	changed	from	green,	which	is	traditionally	used	in	medicine	and,	
thus,	signals	a	medicalisation	of	back	pain,	to	blue,	which	is	better	aligned	with	the	de-
medicalisation	of	low	back	pain	and	a	self-management	focus.	
	
In	addition	to	the	personas	and	user	journey	map,	the	visual	identity	was	created	using	tools	
such	as	Béhance,	Dribble	and	Pinterest	to	inspire	the	design	team	regarding	visual	elements	
and	general	trends	within	user	experience	and	behaviour	changing	design	
	

3.7 Colours	

As	primary	colour,	we	have	chosen	a	dark	blue,	known	as	Oxford	blue	with	the	hex	code	of	
#3A425D.	The	blue	colour	symbolizes	trustworthiness,	knowledge,	relaxation	and	
professionalism.		It’s	used	for	the	buttons,	illustrations	and	backgrounds.	
	

							 	
	
The	secondary	colour	used	is	a	light	red,	known	as	Wild	Watermelon	with	the	hex	code	of	
#FF6773.	It	symbolizes	joy,	passion,	confidence	and	help	increase	enthusiasm.	It’s	generally	
used	as	a	feedback	colour,	e.g.	on	the	plan	screen,	where	the	circles	get	filled	out,	and	during	
the	tailoring	session,	where	it	is	used	highlight	progress		
	

							 	
	
The	primary	and	secondary	colours	combined	with	a	dark	grey	used	for	texts	create	good	
contrast	and	helps	with	readability	across	the	whole	application.		
	
The	colours	are	further	used	to	signal	progress,	and	to	enhance	the	user’s	experience	of	
progression	and	involvement.		
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3.8 Typography	

For	the	typography,	the	chosen	font	is	Roboto.	It’s	a	free-to-use	font,	which	can	be	used	on	
all	platforms.	All	versions	of	Roboto	(from	the	light	to	the	bold)	are	very	well	suited	for	text	
on	screens.	In	the	application,	we	use	the	light,	regular	and	medium	versions.		
	

	
	
	

3.9 	Videos	

Videos	of	the	full	set	of	exercises	were	recorded	using	a	professional	greenroom	and	
equipment.	To	depict	a	large	group	of	potential	app	users,	models	were	purposefully	chosen	
to	reflect	both	men	and	women	of	different	ages	and	body	types.	They	wore	simple,	neutral	
coloured	outfits	void	of	logos	and	labels.		
	
The	videos	were	record	in	1080p	and	60	frames	per	second	in	a	neutral	colour	mode	to	
facilitate	post	production.	To	ensure	correct	display	of	the	exercises,	all	videos	were	
reviewed	by	exercise	specialists	among	consortium	members	during	and	after	the	shoot.	In	
the	post	production,	colours	were	adjusted	and	the	frames	cropped.	Finally,	video	files	were	
reduced	in	size	to	enable	display	in	a	app	format.			
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4 Front-end	development	
The	SELFBACK	app	was	developed	in	React	Native,	a	JavaScript	(JS)	framework,	which	
enabled	the	development	of	a	large	part	of	the	code	in	a	single	development	environment.		
	
React	Native	is	a	cross-platform	framework	that	uses	the	same	fundamental	building	blocks	
as	iOS	and	Android	apps,	and	allows	for	a	fast	build-up	and	modification/adaption	of	only	
small	parts	of	the	code	to	suit	the	specific	platform	requirements.	React	Native	framework	is	
developed	by	Facebook	and	has	a	community-driven	environment.	Further,	the	framework	
supports	reusability,	maintenance,	and	sports	an	intuitive	user-friendly	architecture.		
	

4.1 Coding	

The	app	was	developed	in	a	mix	between	JavaScript	(JS)	and	native	iOS	or	Android	code.	
Each	app	feature	is	compiled	of	blocks	of	coding	treated	as	native	components,	and	in	the	
following	translated	into	Java	for	Android	and	Objective-C	for	iOs.	
	

4.2 Deployment		

Changes	in	the	app	were	deployed	either	by	using	code	push	or	releasing	a	new	app	version.	
Minor	changes	were	deployed	using	code	push,	which	updates	the	app	directly	to	the	user’s	
device	and	does	not	require	a	reinstallation	of	the	app.	Major	changes	were	deployed	in	
separate	release	cycles,	which	involved	compilation	of	several	changes	in	new	versions	
downloadable	from	a	closed	website.	
	
As	we	use	React	Native	for	development,	part	of	the	app	code	is	contained	in	a	JavaScript	
file.	This	JavaScript	file	can	be	fetched	from	a	remote	server	while	the	app	is	running,	and	
replace	the	original	before	launching	the	app.	CodePush	provides	a	fast	and	easy	service	to	
deploy	these	JavaScript	files	and	keeping	track	of	the	versions.	When	changes	are	needed	to	
the	native	part	of	the	app,	a	compiled	build	is	needed	from	Xcode	or	Android's	Gradle	CLI.	
	

4.3 API	implementation/communication	

The	SELFBACK	app	uses	a	SSL	encrypted	HTTP	protocol	for	all	communication	with	the	
SELFBACK	API.	For	all	calls	except	the	login	request,	it	includes	an	authorization	header,	which	
identifies	the	user	on	the	API	server	and	delivers	content	specific	for	that	user.	
	
The	authorization	header	will	transport	a	token	received	during	log	in.	To	minimize	data	
exchange,	the	data	received	from	the	calls	is	cached	in	the	phones	local	storage	and	
retrieved	from	the	backend	only	once.	Similarly,	videos	and	images	will	be	stored	on	the	
phone.	
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4.4 Automated	code	test	

The	source	codes	have	been	placed	in	GitLab	CI	and	Bitrise.	Any	new	code	has	automatically	
been	pulled	from	GitLab	CI	and	Bitrise	and	pushed	into	a	code	repository.	Further,	these	
services	have	been	used	for	continuous	integration	and	code	test,	and	a	seamless	integration	
with	the	code	repository.	
	

4.5 Integration	and	end-to-end	testing	

Each	release	of	the	app	has	undergone	integration	tests	with	a	main	focus	on	the	app	and	
server	communication	and	subsequent	changes.	Further,	end-to-end	testing	with	simulated	
user	input	was	applied	to	test	the	intended	flow	of	the	app,	and	the	integration	of	data	in	the	
various	system	components.	To	detect	any	discrepancies	in	the	functionality	or	the	user	
interface	and	to	validate	the	output,	a	structured,	step-by-step	approach	for	each	feature	in	
each	release	cycle	was	followed.	This	included	definition	of	specific	steps	in	the	interaction	
with	the	app,	identification	of	edge-cases	and	potential	user	experience	problems.	

4.6 Internal	Testing	

A	prototype	was	developed	using	the	software	Flinto,	a	program	that	allow	import	of	Sketch	
files	to	create	interactive	and	animated	prototypes	of	application	designs.	We	used	the	Flinto	
App	to	preview	the	application	on	smartphones.	The	combined	work	resulted	in	a	high-
fidelity	prototype	made	available	for	download	and	presented	to	the	consortium	members.		
	
Over	the	course	of	the	development	process,	the	app	has	been	subjected	to	internal	testing	
by	the	SELFBACK	consortium	members	in	closed	sessions	outside	of	AppStore/Google	Play,	
and	feedback	relating	to	content,	functionality	and	design	has	been	continuously	collected	
on	Trello.	The	bug	recording	tools	Crashlytic	and	Sentry	was	built	into	all	test	releases.	All	
required	changes	have	subsequently	been	implemented	in	either	the	backend	or	frontend	as	
applicable.		

4.7 User	Testing	

The	iOS	version	0.1.12	(19+v52)	was	tested	by	three	users	during	1-hour	sessions	at	the	UoSD.	
The	aim	was	to	evaluate	the	users’	first	engagement	with	the	app	and	their	initial	impression	
of	the	design	and	functionalities.	The	test	users	were	low	back	pain	sufferers	recruited	from	
local	physiotherapy	clinics	and	the	research	team’s	personal	network,	and	they	were	familiar	
with	low	back	pain	treatments	and	back	exercises.	The	research	team	handed	over	test	
phones	to	the	users.	While	the	user	navigated	through	the	app,	they	were	encouraged	to	
think	out	loud.	Further,	probing	questions	about	the	colour	scheme	and	design,	their	
understanding	of	key	symbols,	introductory	material,	texts	were	asked.	Specific	attention	
was	given	to	the	presentation	of	the	exercises	and	the	content	and	frequency	of	
notifications.		
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As	part	of	the	planning	phase	of	the	randomised	controlled	trial	(described	D5.1),	10	persons	
with	low	back	pain	were	recruited	in	a	feasibility	study	in	Trondheim,	Norway.	Following	four	
weeks	of	daily	use	of	the	MiFit	wristband	and	the	SELFBACK	app,	users	were	interviewed	
using	semi-structured	interviews	about	their	use	and	overall	impression	of	the	wristband	and	
the	app,	design	and	layout	of	the	app,	functionalities,	weekly	plans	and	provided	content.		
	
	
As	a	consequence	of	the	user	tests	and	the	feasibility	study,	the	following	alterations	were	
made:		
	

¥ Onboarding:		
To	simplify	and	reduce	the	time	spent	on	the	onboarding	process,	the	explanatory	
text	was	shortened	and	technical	terms	were	rephrased	or	obliterated.	The	process	
of	connecting	with	the	Apple	Health	app	was	simplified	by	guiding	the	user	directly	to	
the	settings	panel,	where	they	have	to	allow	access	to	Apple	Health.		

	
¥ Introduction	Session	

The	introduction	session	with	the	run-through	of	the	app	was	well	perceived	by	the	
users.	A	minor	revision	in	the	number	of	exercises	presented	initially	to	the	user	was	
done	(a	reduction).		

	
¥ Steps	

More	statistics	on	the	step	count	were	requested	by	the	users.	Consequently,	
statistics	of	step	counts	over	the	past	weeks	and	months	have	been	implemented	in	
the	app.		

	
¥ Exercises	

The	exercise	videos	in	combination	with	the	short,	written	instructions	were	very	well	
received	by	the	users.	The	instructions	were	deemed	clear	and	the	“normal	people”	
models	received	positive	feedback.	A	minor	revision	of	the	presentation	of	the	
number	of	exercise	repetitions	was	needed.		

	
¥ Educational	content	

The	educational	content	was	positively	evaluated	for	being	short	and	relevant,	and	
thus	effectively	delivered.		

	
¥ Weekly	Overview	

The	weekly	overview	was	not	well	received	by	the	users,	who	did	not	understand	the	
symbols	in	the	overview	and	were	not	able	to	track	their	progress.	A	major	revision	of	
the	app	was	implemented	in	version	1.0.	The	changes	consisted	primarily	of	a	revised	
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layout	of	the	weekly	overview	and	of	adding	a	presentation	and	explanation	of	the	
weekly	overview	in	the	app	introduction.		

	
¥ Toolbox	

The	content	of	the	toolbox	was	well	received	by	the	users.	Especially	the	option	to	
view	previous	exercised	and	pain	relieving	exercises	were	mentioned.	No	alterations	
were	made.		

	
¥ Design	

The	users’	impression	of	the	design	and	overall	layout	of	the	application	was	positive.	
Users	evaluated	the	design	and	colour	scheme	as	neutral	and	appealing	to	both	male	
and	female	participants.	The	hierarchy	of	the	elements	were	perceived	as	logical.	No	
alterations	were	made.	
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