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The use of digital health care for the relief of depression in the
elderly: A systematic review and meta-analysis
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Abstract This study comprised a systematic review and meta-analysis to determine how digital health care
to relieve depression of the elderly. The CINAHL, Embase, Medline, DBpia, KERIS, KISS and RISS were used.
As a result of the systematic search, a total of 4,071 studies were assessed and six studies were ultimately
selected based on the inclusion and exclusion criteria. Of these, a total of five studies were available for
meta-analysis; the effect size was calculated. The effect size of digital health care was statistically
significant in reducing depression(SMD=-4.73, 95% CI -7.44 to -2.01, Z=3.41, p=.0007). Since only
web-based programs are included in the analysis among types of digital health care, we suggest that we
consider ways to reduce depression in the elderly by applying various digital health care in the future.
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1. M2

—

201989 COVID-19(Corona Virus Infection
Disease-19)9] #-3o] 2022¥%1 @A7HA] o]ojz| 1
At E3F oW COVID-199] Huk= X448 o}
Yz} oekgt Hol9] PR £dzt A& U
E5] 604 ol ILHAR= COVID-19 LYHF ol st

o AW 1ol0] AAH B A4S 7HHE B ok
o HAHQ) REAME Ade e FT IIeh3l
wolo] A9 YoNFT|A B AAE BEol AR

7, wejzo] WolH el Aeph] Wi TF 3

"Corresponding Author : Jinseop Im(slim719@pcu.ac.kr)
Received June 21, 2022 Revised July 18, 2022
Accepted September 20, 2022 Published September 28, 2022



72 AAS3AT H203 H9S

olo] H& ZAE, o2 Q5| AS|F A
o] wet 23 B 1E 52 HS 4
72 4 9lom, o= 1919] FAAFES FAM
T & QUH4l ol AMALILSE 2 Sy
P vA7|= S

COVID-19Z Rl 'TAoh= 2, I5S A
717] oo okt Aol F4lo] Mok Qlct.
£3], COVID-199] #30] 7|5kl utet = dS-Z
oz HFAQl o3 uldHo] Algsit.

LEEE dides APEPE 7Pgsu RS
£ COVID-192 Qs 7]&9] W= Xggst7|7} ol
hF.om, o]E thAlst vl A7 We21 QlcHel.

2.4

o2

o

tAg daAols T omaftielo] Wslet A
TEZ]719] diEstE Qs) A HHEslEof7ka 9l
(7. 9Ag FAA g &ol= 20009 Seth R
Franko] oJs] A5 AREEGlOH, 11 FP0 &= HA
9= (Telehealthcare), FHIAEA(mHealth), EAY
FEA5HHealth analytics)?} EAQ&A|AH0] TX]
=3l (Digitised health systems) 4714 §3doz +
511 SItHEl. HAE dAA o= QoA &5 A
E[9], B [10], AT 11 52 s €
2 ARRE L JloH, FjolAs AFEHE AT "ot
o= A oA EYE AlFstar QUeH12l.

tA g dAaA oo 3F T4l E8o] F7I6l= 7t
<8, FHolA =91 o E HAE AAANE &
|3 22 g5HE 98 AT mEE Aot 21
vete] A AEEDR HFE HGES 94.7% olH,
o] 7124 60t olie] ARfEE AMS-EZ 83% ] i
QITH13). o]2et AR HFolE o kols o=
gAd dAA0)9] 282 COVID-192} Zo] thH.9]
FAHo] Wsh= AgollA] =19 HAA73E SHIA
Z 4 = GIHARQI HRto] 2 4= 91E A= Helrh

ot 2 AFoAE kRl 2 A5kE 3t o
A dAA 0] AL Uiy HJUE-Z W2 A
£ AAH A0S Fof melola, HEREAS ol
Sto] 1 gatE ERIsiH 17} gk, o] & Hig o R 2%
Qlo] & &8t ¢ ot o Yot FAHA /A
9 1S st gRE A x2 T3 sdto)] &85 4
A= TIof] AR IAREE ATotA}d gtk

B A0 22 1olo] 98 Y 97t gAY
Arrole] E29} 8L st 1 aIE Felsh
7| Sigtolet, A BHL the
D) wQlg gitoz 92 S 9ut o
Aole] Ere} e AQE Bdw
njolgic.
2) =g tow 92 gslg 9% YA wa
Aole] wTlg vERae Eo) Belsit

3. g1y

3.1 GiAA

oS o R 98 A3kE s tAE dAA 0
£ 283t A5 FotL A6k SlsiAl AAA &
AZS B3 HEREA 3% Aqtolth & Ate
T3 A3HCochrane collaboration)®] HA 2
v ZHXQ}l Preferred Reporting Items for
Systematic Review and Meta-Analyses(PRISMA)
oAl AAgE AAY EA1E B wgt z1gst
AcH14l.

Moo

AAE AR S5 95 AT FAE 2

AAD AL A A AEE AvEy,
(1) A1 Populations) =%l(elderly, aged), (2)
FSA(Intervention)= & L35 98l AE LA

£ 3% dFolth (3) HlwFAN(Comparison)=
2 935 Q9 HAE AA o E WA g2 T
233 ®= FA)7]| 15(wait control group) °|t}.
(4) 3423 Outcome)Z= 23 TAH A HE &
sty £ dAjoAes FY AFATRCT,
Randomized controlled trial), t&a AYAHCT,
Controlled trial)®} TAdF AFHAF(one-group
pretest-post test design)E E§5Iglon, S T
EEFE 52 A5t

4 AA 4L CINAHL(Cumulated Index
to Nursing and Allied Health Literature),
Embase, Medline, DBPia, KERIS, Korean Studies



=0I0] 8 2SS 93t LRI BAAOIR) BE: APIK 2HDE U BERY 73

Information Service System(KISS), Research
Information Service System(RISS)& &3l &Wd
SheA] 9 89 =8-S 202149 59749 E9E o
o= FHMIG

AM gol= AR HES 9l ‘elderly, ‘aged,
‘psychological’, health’, ‘m-health’,
‘program’, ‘intervention’, ‘BT, ‘“H7|q¥, ‘H7HY,
ol AT ARl =2 AMskGiTh

AAAL [(elderly)  or  (aged)]  and
[(psychological) or (mental health)] and I[(tele
health) or (m health) or (internet) or (digital) or

‘mental

(app) or (web) or (smartphone)l and [(program)

or (intervention)] ©]3lct.

3.4 2o U HH7IE
A 712E (1) =92 toR 92 d8ls

g Aol Sl thet AT () FA9) A

T EE SAYAT (3) Sheit ohglio]

g A9 Sherg 49 () H9Ed ol
siAIEe AT Bdadt 2ol das 4

¥ ATEA} obd A9 olck.

3.5 &H Mt
AEIEE AR T AFE =579 S
=

HI5ted Cochrane’s Risk of Bias &=

il
of7lo] 9 A, HF =EL kols Fo A
oh A9 Y A A, A 2, Holxet
Aol that wobg, 20 Wko] et £k, 2
29 A, A9 27 81, AL Ao o
2 A dhetel 1 9IEAE WIASHALHIS)

Oj
= 3] dutd 4]l A 2ddE, AT,
SATHEAST, SANE, SA717D), 2, o

2% 5 TSI

4, @1t

4.1 XMy

LIS gies -8 UstE 913t HAE dAA 0]
ZA°] sl PRISMA(Preferred Reporting Items
for Systematic Review and Meta-Analy-sis)& At
golo] ElS AEsti e, Figurelof AAISFLt.
Z 40719H9] =&o] AMEgloH 207HY] F&5H =
2 A F 3864 HHEAEY ARAH7E,
I8 A9 7|0l whet Al B AR AlES
FA0Z AESHYt. 14 AdE =F 128 25
FTHOE fiot 22 7|=at Bl wet FESE 16
WO E w2l tiido] obd A+ 1H, FAA%
W7} obd A 5T, AT wHo] B9 AF
A7F obd 4 A3t 6HY] AFE FHF A
L

ofN i oo
r4 o

=

Recordzidantified through
database searching|r=4071)
e CIN&HL(n= 34|
Embass|n=2111)
E Medling|n= 1866)
k=) RIzS{n=1)
E KiSsin=0 |
g DEpigin=0 |
3
J 1
s
Azcords after duplicates ramaoved
(n=3884)
£
: !
g
¢ Records screenzd Records excluded
(n=128) |n=3738)
— ]
Records screenad Records exciuded
(n=128) s {n=3736)
i l
]
B " ’ S
u Full-text articles assessed Full-teit articles excluded,
braligihillib,' with reasons
[n=18} In=g}
(I l -Notelderly (n=1}
— - Wot mental hezlth
‘Studies included in cutzomes {n =3}
quelivative synthesis Mot PET ri= 4]
=5
i I
2
£ Studies mcluded in
quantitative synthesis
(mieta-analysish
[n=8}
—

Fig. 1. Flowchart of the study selection process

42 2310| 54
H

= = Table 1914 &I 4= 91
ot 1EHE A

=< & 6W[16-21] o]t

R
-
=2
Hu)
0ok
fo
19

ol



74 A8

SHH
kSy=a

A7 H20H M9z

Table 1. Characteristics of included studies

First

No  Author  Subject Intervention Program contents M?ﬁzl;;e_ E}?er;egr:ggg
(year)
iCBT 5 online lessons
Blake Elderl Web-based program 5 lesson summaries and homework assignments A}B:
1 (2015) V' 8 weeks Regular automated reminder and notification emails PHQ-9 p < 0.001
(60)
[16] A) Experimental group(n=33) Secure email-type messaging with a therapist and
B) Control group(n=37) several detailed case stories
Web-based conversational agents . - ; - .
Matthew orogram MYLO : A chatbot that mimics a therapist using a Depression, AB
2 (2020) Elderly maximum 20 min method of levels approach anxiety, and " 0'71
(50 ~ ELIZA: A chatbot that mimics a therapist using a stress p=>0
17 A) MYLO(n=59) O !
B) ELIZA(M=53) humanistic counseling approach scales 21
5 online lessons
iCBT 5 lesson summaries and homework assignments
Nickolai Elderl Web-based program Regular automated reminder and  notification emails A}B:t
3 (2015) (>60>y 8 weeks Secure internal email-type messaging facility with a PHO-9 ES =208
[18] A) Experimental group(n=27) therapist (1.38-2.72)
B) Control group(n=25) Case stories detailing the experiences of older adults
recovering from depression
A) Writing a letter of gratitude to a person, who has
not been thanked so far, reading the letter to this
person and thinking about the feelings during
writing and reading the letter
B) Writing down three things that well on that day
Web-based program and reasoning why those things happened and
1 week o what emotions were experienced in the respective
raduate visiting (n= moments on each day for one week before going B C
Prover A) Graduat ting (n=30) 1t h day fi k bef AlBC
V! Elderly ~ B) Three good things (n=44) to bed . D:}E}
4 (2014) CES-D
(50 C) Three fun things (n=20) C) Writing about the three funniest things that AB,CD)E
[19]
D) Using signature strengths a new happened during the day and reasoning why those p ¢ 0.05
way (n=35) things happened on each day for one week before
E) Control group (n=34) going to bed
D) Participants completed VIAIS, received an
individual feedback on their top five strengths and
were instructed to use them in a new way on
>each day for one week in their daily activities
E) Control group
iCBT 1) Self-help intervention of eight modules ~ with
Web-based program text, exercises, videos, figures. . . .
Spek Elderly 10 wks 2) Psycho-education Al B C
5 (2[88]7> (0500 A iCBT(n=67) 3) Cognitive restructuring EDS A=>0%2
B) Group CBT(n=56) 4) Behavior change p=0
C) Control group(n=58) 5) Relapse prevention
iCBT . ) )
_ Guided group discussion
Stav Elderly Web-based program Learning and practicing 9 AlB:t
6 (2021) ()65) 3.5 weeks Cognitive-behavioral techniques and skills PHQ-9 =0.05
[21] A) Experimental group(n=64) 9 d P

B) Control group(n=18)

Constructing positive self-talk

iCBT:internet Cognitive Behavior Therapy
ES:Effect Size
VIAIS: the Values-in-Action Inventory of Strengths
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PHQ-9:Patient Health Questionnaire-9 item
CES-D:Center for Epidemiologic Studies Depression Scale
EDS:Edinburgh Depression Scale
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Fig. 2. Meta—analysis of effect of web-based programs on depression
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