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Concept Analysis of Digital Health Literacy

Hwang, Minhwa® - Park, Yeon-Hwan?

DGraduate Student, College of Nursing, Seoul National University, Seoul
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Purpose: To define the concept of digital health literacy and identify its attributes. Methods: Walker and Avant’s approach
was employed for concept analysis. Attributes, antecedents, consequences, and the definition of digital health literacy were
derived from a review of 28 studies. Results: Digital health literacy was identified to possess the following five attributes:
health information seeking, health information processing, health information communication, health-related knowledge
translation, and utilizing digital technology. Basic literacy skills, health concerns, motivation to use technology for health
information, and access to digital technologies were all antecedents of the concept. The consequences of the concept were
health behaviors, patient engagement, health status, and quality of life. Digital health literacy is the ability to seek relevant
health information utilizing digital technology to solve health problems and improve quality of life. Furthermore, it refers
to the translation of health-related knowledge obtained through health information processing-finding, understanding, and
evaluating health information and health information communication-into the context in which individual and social factors
interact. Conclusion: This study presented a new definition of digital health literacy that goes beyond existing internet-based
eHealth literacy, by incorporating the context of emerging digital technologies. This proposed definition can serve as a
foundation for the development of instruments and educational programs to improve individuals’ digital health literacy.
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CXIE dA 2lEA HEEA

g 9 dE% A&8E Yu|shz 399 HF L2 e-Health,
mHealth 5-& &5 o}-2 &= X4 g-6f(umbrella term)©]
o} 24l 7|eS E8sto] AS Hes] Adst A7 2
= FIA7E PR E BaE oz Afu] 2o tiet ShAbe] M
A& EolaL FAE FHsto] FET YBAH|AE AFHA]
EE AFEONAE el v18 BEH A28 AT}
] Askeh tlAE 7143 ) 7 o Sl ok ek
(U.S. Food and Drug Administration, 2020).

ORI A2z e 2] Mok A7e AR 5
£ 821 A7 H 0]3f5-F (health literacy)ol| 4] HA|E &
2 2lE P A](digital health literacy)Z9] AE-S Q@ F-3tc}
(Robbins & Dunn, 2019). A7} R o]&f522 72lo] A4l
RIS S8l A HAE A o]y FES Lotz f13l
FE G AH|AE 2hT, ofsfistal, AREE 4= Sl TS T
t}(Centers for Disease Control and Prevention, 2020). & %}
g AR HAE 2 A N ES AR E oldls
2jo] T2 7149 Weko 2 3 Hojeh & 4 e Dunn
& Hazzard, 2019). o /& AZER S22 oI5 ABARE
F7(seek)3HT 220l 770 B A7k Tl TR ofE
2oL B (find)3ka of3(understand)sto] ol 7}
(appraise)3ti E&(apply)dte 532 U3l (Dunn &
Hazzard, 2019), J1E]Yl A7 R o]3] 53 (eHealth literacy)
olgt-g-0]2 g1 20]11 QIth(Neter & Brainin, 2012; Norman
& Skinner, 2006b). A7+ & 0|35 2} tjXd A 2 E
Ale AR RS Este U0l Fol 78t B Y A" 7|5t
Q1A 9] of fof whet 1 B = thE 7l g 0% (Monkman et al,,
2017), AU 773 = ]85 7ids gk Lily Model
A= AR E olsle S AEUl AR R olsfsg Y +
A8 4 23R A AISEAL tH(Norman & Skinner, 2006b).

tA g A2 FEHA = AREE S SN E Fatt o
o5 gtk AR FA e et B R A2 w2 TR
g A FE YA 22 gAY A B Z 2} (digital divide) & &
dhsto] AZFEB S-S 2514 ok (Neter & Brainin, 2012).
A2ERSO) FFS A= 9%, 25,39, dF 59 8
So| bgAE Aol = Feigt Y3 v X]7] i o|th(Lustria,
Smith, & Hinnant, 2011). 22119 Wd| o] Z}5 Ak & A}
3] Zvte] vt Au]AE SFeAl7] 3L R Y HehS w2
HF7IHA FAT A E A Yoz tAE LA o
Aol TAdskar Qo oldf =91, Aofidl, A5 22
HAE 294159 tAE B 2 EPA =R TR E FE
Azt thigt o7t ek HAE 7o A= A=

!

HEe 9% 48k Sute] §itHCheng, Beauchamp, Els-
worth, & Osborne, 2020; Dunn & Hazzard, 2019).

Norman}Skinner (2006b)= Q1 E{Yl A7} R od s
W A2 GOt AFAEER, JHY AR E ol EHE AE
2 o]l .53 (traditional literacy), A7} E o|a)l53 (health
literacy), A} o853 (information literacy), }8}H2 o]3
5 (scientific literacy), @]t]o] o]3}53 (media literacy),
HH o]all58 (computer literacy) 2] 6712] FEZHA|Z T+
d € vEt A g oz A oEtqint. o] % A EU A7
B o358 37| Yal Normand} Skinner (2006b)2]
Lily Modelo] &&7l&5-80l8s HEFAZ|AH(Griebel,
Sedmayr, Prokosch, Criegee-Rieck & Sedmayr, 2013), F35}-4]
2attedls |40 47T RS U 2408 FHE AR
E0] o]Fo|FtHGilstad, 2014). 7] &9 TEYl A7HF K 03]
39l AH 2+ (information needs), §7]| 54 (motivations),
ARS8l - (privacy concerns), JE Yo gt AS=
(preferred source of information)2] 7}'d-& X35} A7FA
Hol Hsh7] et iH RS Y| AHY A AR EHI =S
ZA8l= =7 E )2 ™ (Koopman, Petroski, Canfield,
Stuppy, & Mehr, 2014), e-A A A|AES ARE5k= o a3t
MNAA a2, A LA g 9 ARGARAIAE TH e 285
3gste] 7129 Zlg ol vlsl W& HES A AR A E S0l Al
AlH7| = 3 tH(Norgaard et al., 2015). 2ol e-A A 9]
WFA 7)5S vhgste] ARUA oA o]ES HET e
22 gl AR AR o853 E g (Transactional Model of
eHealth literacy, TMeHL) 3} Z10]| 7|51t &4 =37} 7]
¢l ™ (Paige et al., 2018; Paige et al., 2019), AUfEE EZE
2, o8 E717] 5 uHgE 71718 8= tAE 71eS 2
S AR ofel s o ol 24 W HAE A7)
% &g A|(Digital Health Technology Literacy, DHTL) 7}
3 Yt SH=FE s A7 ek (Yoon,
2020).

AF7HA] A AN AP E olaf 58 E=TAE @
2 e A gt 7SS T2 AHUS 83t e-F A A
Hj2of 7]k Ao 2 Aoy Hubd I QFA|F,
o2& 7171 59 dAE 71ed E8ste A3 AHI A 9
< &St A ok TR Y AE B 2E A QlH
Y AR olslsE, HAE ZEHA| 59 thdt &7t
E853 o] HETE HI A &0l Fdo] Bast
THGriebel et al., 2013).

H 7= Walker?} Avant (2019)9] 7l g E4HS o] &
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4@ﬂﬂ%ﬂ*ﬂﬂaﬂﬂﬁ°ﬂ4°iﬁﬂ@ LS.
Qlah A} Bk NG EA L B PR Y WA wetolH o) A
N e
FAREHEL 4512, IAY 714 B ABL §
A1 ae) g FAA I 7]ofe 4= e Aol w3t
A g A A SHET L UL 74 S BETE
) Aol 71228 A BT 49L& Aol

2 T XK=

e
1. g8

H A1 A g A FEHAIE Walker?} Avant (2019)
o o 2 BaE A d R ol

2. A EX}

A e hmsto) 4 7
A 0 2 5T 9] 24
4 gach 54,
¥
&

Walker®} Avant (2019)2] 7l
Zde &89 =g
uhe} Y E ek A, 24 OPT—XP Sh=EE 4
w49 B2 E= RRE AR AA, 7 mEW
2 g9 AR AE ottt YA, ge 244 &
2%t oA, 2 A E AR AR, BA A,
A AR, HE A, 7Hs A, AR
A5A, Al AiE wefiitt. oGA, AHA =4S
Hojaie}.

AT dAE 2 A= NG A L 4=
gelstz] f1s AHA ‘:Pﬁﬂi oAE A e AL BEd
7ol dhel et £ AAe Alsteih tAE 270
o] A& SR AL 2015‘,—’_10]X] H(Meister, Deiters, & Becker,
2016) HXE A 2 A9 d2] F8H= AU AR
olgls2 2 Fojot Hdll Y SHE=AE AR &
& Skinner, 2006a, 2006b)¢] TrF & =7} 2006 Y2 118
3Fo] 2006 HE] 20214 497HA] HEE 23S Ao 2 J)
39 Tt A E wetst ik £ A2 =9 glolH
H] 0] A ¢l PubMed, EMBASE, Cochrane Central, CINAHL,
ProQuest Central¥} = o] o] E]#] 0] A 9] RISS, DBpiag ©]
£33}tk ProQuest Central-& 2352 & 3| 23S 4
A5)7) Sfat B2 02 AHgE 7] uheo] sl she)
3] At R 3Pyt T A s Aol = A
Y &L(Paige et al., 2018; Yoon, 2020)0]| 4 &] A A SRS ka1

ftlo lo

3] (Norman
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3Fo] 1) &4 (purpose)(9]: concept, definition, framework,
model, theory, measure, instrument, scale), 2) @2}(con-
text)(¢]l: eHealth, digital health, mhealth, social media,
social network, Web 2.0), 3) 53 (ability)(o]: skill, literacy)
o] 37 Jejo] HtAE =R 719 =2 ZFote] WAL st
PR EER R PEERIREL PR
Al e EY AR olss ol tiet ot g ol Het
o] FAH e £, 2) A=l HIJ—Q“ 3, 3) o=
o] B gol2 S0H £3, 4) 20064 o] & WxH E3o|ct
A 7182 1) HAE & HEA B °]E1Li 77
H ol s8a #o] §le v, 2) tAE 2 FEHHA E
+ UEY AR olssH d el il 71&9] HE 1
2 ARGRE EF oI AA o] uhek s €f g o] B E o] &
AAe Fo " £ 5 349180/t 0] T 1,220 9]
2,271 tfsf) Al A 5o et
??l 47 S HiA 28 o B kAl =4

= gHs7) Sl A —E?l =55 4ol dish d+A2%d
o] SHHCE EIHE J"—Pﬁ% ﬂiﬂﬁ}@] 8 A E=HiA
Aol gt AEE W33
St A2 2 EA E
SR oldls E—‘}OIEP TolS ZHA 2 &
1,7378 3} YA E 52X o st 23 793, 2006 o]
o 2%d = 28 Al9Jstal 45399 ZH& AATIA
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1) B8 ehd g Y e

A9 A2 A e AR olss e e Y
2 7]9ko 2 X 7140] WA g A17ke) 58] whet 1
ofnl7t eahlolgieh. Qe ARA R olasolets Y
o 4% 7)ol AHYeIA ALHRE 21, olaf3tz,
B ST AE el AL ABHRE A0 ARE
Aol #-§5te] 2ok 522 olu|shgckBodie & Dutta,
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Identification of studies via databases and registers

[ Identification of studies via other methods J

Y
Records identified from™:
g PubMed (n = 760)
= EMBASE (n = 868) Records removed before
3 Cochrane (n = 230) | screening: Records identified from
= CINAHL (n=818) Duplicate records removed Citation searching (n = 3)
S ProQuest (n= 486) (n = 1220)
= RISS (n = 228)
DBpia (n =101)
—
~—
A 4 Records excluded
(n=11194)
Records screened | | Notinclude the following terms
(n=2271) in the title or abstract (n = 1737)
+ eHealth literacy
- Digital health literacy
Clinical trial registration(n=79)
Date of publication(n=2)
Reports sought for retrieval
(n=3)
:E” Reports sought for retrieval . | Reports not retrieved
E (n=453) Tl (n=42)
Ic‘
: ¢
- I Reports excluded: e .
finefar;ci)a;sessed for eligibility — »| Non-relevant digital or eHealth E:]egc;r)ls assessed for eligibility
literacy(n=28)
Not in English or Korean(n=3)
Measurement validity
studies(n=42)
Did not provide information
about eHealth or digital health
literacy definition(n=312)
—
Yy
3 _
g Reports included in review
E (n=28)
| S—

Figure 1. Literature extraction flow diagram.

2008; Norman & Skinner, 2006b). 0] % A/du|t]o{Q} =u}f
o o] wrershuA] AL E U AERE 520l Ao
(Chan & Kaufman, 2011; Norman, 2011) 1E]Yl AZA R
olgfl s ol FF= A=A, AR, 4R, 2314 e
7} sk wjeh o) 2] 7.2 2 9] SickBautista, 2015;
Gilstad, 2014). £3| Bautista (2015)= 21 Yl AZFAE o]3]
Y& Y A A g o= A AJsEATE Aol ARl A%
o) A48 ST LT AV 21 719 A ERG-G FR
stgon, AU E= 22kl 3 of FgtskA] kit txd 7]
£ A gol uetoE NS Sela AR 27 5
Hg 4o AS fASAY FAA7IE o SHAHT
(Bautista, 2015). o] 9] gtoflA= HAE 7]& o] 424t
Gstol AZHRE AL S S4o| 2rhEglo
(Griebel et al., 2018), e-d A7} 7} w72 EA]S HFY S A
SRA e AR ofshe meo] AN 5= B9
th(Paige et al., 2018).

an

x| g A g A= £0]= 20179 van der Vaart2}
Drossaert”} Digital Health Literacy Instrument (DHLD)E
Nt Ao A 53 tH(van der Vaart & Drossaert,
2017). 712221 7'g 9] % 2]+= Norman¥} Skinner2] & 2] o]
HiEHS T Q1o 22kl A7 HiRkTE ol t A o &F
Aol B2 =dste dAIE 71e 9 92 AASHIH
DHLI= 7|29 8 43R R olesd SH=+e 2
22 F A AR EE A (create)stal s &F
e sE= 78] A dEs ZsEAL Qk(van der
Vaart & Drossaert, 2017). X9 &2 g HAE 7|9 9
2ho] S AR oJsf o He By AE A
Aol HETL olgH= 0] 712 Wt A o] FofA|=
A& QJu|gtcH(Dunn & Hazzard, 2019). TR g 7]&2] Wk
o] FxEHA Ao tAd 7|& F S st /N AA%
7150 tiet 2712883 A E 7|ss ARESte SRl 5
AL £ dAE 271 HEHYA(DHIL e NEE 57
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olge

ol 3|

3 tH(Yoon, 2020).

tAE A e ALl B Y A7 E ofsls ol
AdH 2@ o] 7hle ceret RS vhdala ok
Norman} Skinner®] Lily Modelo| A+ 671X]9] 2lE#HAIE
27 499 oleisat wEry ojsisEes e itk
(Norman & Skinner, 2006b). 47| o]l sHoll= FF4] o]
3l|5-2](traditional literacy), 0] t] ¢ ]3] ;52 (media literacy),
A H o]3fl5-8 (information literacy)©] §].0. ™ W3] o]]5
Holl= HEE o]dl52 (computer literacy), 7}3H3] o]af%
2] (science literacy), A7+ B2 0]3]'52 (health literacy)©] Q1
o} (Norman & Skinner, 2006b).

Kayser, Kushniruk, Osborne, Norgaard ¢} Turner (2015)
= AR} (user)-YF(task)-T 2} (context) Q] = (matrix)E
Hgatol A7l it 114, uole] AEE, 7]& AHE 5
g, A2 7)ol thigt F2A, 7l Q1o 8o Hghete 7
& AD2A, 7€ AR o4, 71 RSl tid Sk B
Algolzhs 7714 @ 9 (domain)S A AT o217t B2
tAd A& A NE 9 A4S NS HES] GGl =3
SHA| g3l 713w E W] SRR Aolet & 4 9L
t}. Norgaard 5-(2015)2 o] 77}A] 4 <L 7213} A|2d] g
O] & 7| A5 &80 2 A%} ‘e-Health Literacy Framework
(eHLF)' & A Al5}5ick.

Paige S(2018)2] 45 52 Qe 4745 ol3f53 wl
(TMeHL)& Yl A7 E ofsf5S 7152 (functional),
YJAIAE A (communicative), B] B2 (critical), A2H] (transla-
tional) QTEJYl AZFHE o852 olzhs tiakl | oln 944
el 722 At o F A S AR ol
&Y (translational eHealth literacy)2 7} 13- 9] 58 o
2 oot A shA det Lol A B vlE Sl de AR
S A7HHA R AAF RS S8l A-85hs A Eitth(Paige
et al, 2018). 0|22 T3t 28 (apply)llA T35 © Holrt
S A4S T g ARl g Agshe A4
(knowledge translation)2- 2]u]gtch(Paige et al., 2018).

Yoon (2020)¢] TIA|® WA 7|4 2]l 2|4l (DHTL) '
SoA=HAE &7 EHYHAIE IA A7 T =F
(health-related tool), T X ¥ =71(digitally-related tool)
9 o249 A7} 7 2 (digital health pathway)2h= A 7}4] g
oz FEsIA oY 92 A HAE 7es Tl A
HE 431 ofsfstal Brlske] aFshe AR E A2 A
AR E7 A E = HAE 71ed B2A a7 E=7e
o]-& 589 R SHo R TR & 4 Aot

-

A7
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b

Hf

s

riot

A 7|e 89 57HA 2
7l& B89 Wzt gl A
Az, AZAR 259 a8 E

Qofups stte) B0z 4

1) A7}A R F7(health information seeking)

tA g AL e A= A32AE s dska A dst
WA AEE S W7l fsl AR AHEE ZaA} sk
I} 5712 R E AR (Gilstad, 2014; Norman & Skinner,
2006b). A4 AZFFEE Q1AlskAL ofH HHIF BaghA|,
ApAlo] 74 2| 4o ARFE AEA HHAM ARHEE S8
A =t
7} )& (health information processing)
A= AEE Folfind) o|8)3}(understand)
E7F A1 =S ghshe 23 A Q1A of| th3l| 7}Happraise)
She ANHA Q1 A7 B A 2] 372 o m]_ith(Bodie & Dutta,
2008; Gilstad, 2014; Norman & Skinner, 2006b; Paige et al.,
2018).

%: 0=k
AR

3)
A

)

4% (health information communication)

252 7|eE T 42 HEE AL &
e Ao =2 fAd e A FT o e e AREALS 9
B2, A% ML= 2] oAtAEg B ZRTE TE ol
HEH ARE ASHe AS B2 Ao A EE A5
Adsl A5Sh= AL Qujstt}h(Bautista, 2015; Chan &
Kaufman, 2011; Gilstad, 2014; Griebel et al., 2018; Neter &
Brainin, 2012; Norman, 2011; Paige et al., 2018; Yoon, 2020).

B
B H

(<0

5

4) A7} &3l X 4] A gl (health-related knowledge translation)
o

A7 BRAA YA U 7|6 L B3 2o AR
Azlela 25 L BN S50 A7 B AL A
A2 gk AL ejujsit. O g AL AR He A%
A YEOR §UORN ARE L 40 A o BEE
A o= A Ft(Gilstad, 2014; Paige et al., 2018; Smith

& Magnani, 2019).
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5) X8 7]& &8 (utilizing digital technology)

OAE 7|e 882 A% B A¥e S557] As tAIE
7S AA 3] g (utilizing)sh= 532 ousict. A 7}
S 71719 AHdE st A4l A A HAE 7es
At o] 8 & 4 HAE Ve 83t 87 5e
O (of]: FE B AMIE BS F)E St AN AATAHE
of tgt 271 24 d2 FAHS| ZeteH(Chan & Kauf-
man, 2011; Kayser et al., 2015; Yoon, 2020).

L./\E
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B 918 AR Elo] helstgich A the 1)
So] 4R A AT 3 AP AALet &5 Sl o
@l AR R
£ 5T £EsHgom 4] o
ol 65 e1olA ST Al B B s
B A QK] AR AHAlo] 2T BT 71T AL 8 £
AAE Bolrn] Gupelo] ta oot ARR &
2 5 GoALe 274 Wgste] Fiepte] A8
2 3k R Hao Al of e g Fastel u
st ATk T A4 H,
B R EEL B EEREEEE D2
= 7hgo) me Abolch

&IO
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¢

B

ol
>
fr
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4. 274 At

1) %A A

34 A MBS AT 484 P4 B T 12 AR

Beore B 85] ARk kRS B
o] A7tk AZtato] Azwelo] 2A 4
B AHRE folx| s gkl 2 H o] FYTAE AZaR
17 ARHEES o] §3ho] B elof e HE 743
HOTHAZAR F7, AR ). Bz Folxo) 4

B 85)7] A7 A4
7S 27 gokd

%%ﬂgﬁﬂmﬂé 28 Yol FUALEEE S
EREIe Ssfobeka A2k Az R

7Sk o5 B ojZ el o] 4
= AA|skL 7HEA *l’—%‘;} T Ae 27 3] A3l
U 05 BEFS AT LEHE IS ArHAY BAAR
A%, A 7le 28). B7F ARgshe ol&EA ol
A AHAlo] AL FA0HLF ARE BRE| £uF F Yug
A AI5ke] THE ALE A} B-63He 715 0] Gk 1B U BE £
= AR A dFY vl vHE AR w2 A= e
A1) BhA] 5 9on], £5715S PR SR Al A
Qﬂzohu+4ﬂﬂaﬂAMBEE%MQEJﬁb+OW4

Al 7lo] EX] ool AF ALRE}A] &k Qi AV A&
1 ol eluht 72 2l 58 513 QleX, Wa B
T E %A sk eA B FEol= duFu Ad=
kA 3t A oA} SHe B SEH O R EFu sttt
910 Al T Y A2 S A AR A $4 F A
B3 A7 E A2, A% g A, gAE 7)e B8
= o AR 450l Yl 72 AA Aol

2) 4t A1
704 g C= 3 W A whito} ohg B85}

Ach ~HE Al%—ﬁrﬂ%o}‘mﬂ %ﬁ 82 Sa ol s A
3 ST BE| = e oR kil WS WA C

= Sl E T4 ZOHAL lrh. E3 Bl gA @A
o gt dgE Eq7I0 Zol A ez Tz

HE ZotEAGBA IRE He A 9 3714
Basha) gheha Y2kt glek. C o A
oS SloluIzl 3 8§31 YL 497} 35
LA of7] Fo] opHR| 9] FEEES ol
A6 29 E Ao FAAR C= #2419 Dol 7“1;}
Sk} ZHE A7HAA] She AE 2ot ofo]] AmA HAS 13
AL Qlek. Co A= Aok 7HEE2 AnEEZ HAIA
£ 33l ColAl Fdsoll %% =4, &, A7 AEES
3] %y_o]z] geth 71
31 FES Haslx], A
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olgk

AN o2 ogstedth. B oAb WA o 8% 2
B2 4:%)o] T3} olob/|shul A AL T A% B
28 Zste 1 Wgol that e AR C
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Figure 2. Antecedents, attributes, and consequences of digital health literacy.
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Table 1. Empirical Referents of Digital Health Literacy
Attributes Empirical referents

Health information - Awareness of health status

seeking

Health information
processing

- Motivation to seek health information

- Ability to find appropriate health information
- Ability to understand health information,

Health information
communication

Health-related
knowledge translation

Utilizing digital
technology

- Ability to evaluate the accuracy of health information
- Ability to evaluate the relevance of health information

- Ability to communicate with other users in digital environment
- Ability to communicate with health professionals through information obtained from the digital

environment

- Ability to generate and communicate health information in digital environment

- Ability to apply health-related knowledge obtained through digital technology
- Ability to perform health behavior applying acquired health-related knowledge

- Accessibility to digital devices

- Ability to use digital technologies or devices regarding one's preferences

- Ability to perform duties such as information security and privacy protection

- Ability to make one's own choices and decisions about personal medical records
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