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Abstract In this study, we performed an integrative review to provide evidence for the development
of an information and communication technology (ICT)-based intervention program for non-alcoholic
fatty liver disease patients in South Korea. The literature databases searched were MEDLINE/PubMed
and EMBASE. We applied methodological approach of Whittemore and Knafl's five stages: problem
identification, literature search, data evaluation, data analysis, and presentation. We identified eight
relevant studies related to ICT-based lifestyle intervention program in non-alcoholic fatty liver disease
patients. They were focused on diet and/or exercise intervention. A number of ICT-based lifestyle
intervention studies have been conducted to improve diet and exercise performance. Their results
suggest that the efficacy of the early introduction of ICT-based lifestyle interventions in non-alcoholic
fatty liver disease patients was overall good. However, the effects of these earlier studies were difficult
to compare because the intervention methods and contents of each of them were different. Five of the
eight finally selected papers reported the results of preliminary research studies. Thus, further studies
are required to improve the representativeness and accuracy of our conclusions. Nevertheless, it is
meaningful that the findings of the main trends, contents, and effects reported in this integrative review
can be implemented in the future development of ICT-based intervention programs for non-alcoholic
fatty liver disease patients in South Korea.
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Aticles identified through database searching (n=109)

MEDLINE(PubMED) (n=15), EMBASE (1=94)

ite Articles removed

Duplicate Arices removey
rticles screened (=97

1=12)

Articles excluded after title & abstract review

(1=91)

1. Not related to NAFLD patients or [CT-based

Hfestyle interventions (4=33)

2. Review papers, conference papers, protocol etc.
(1=57)
3. Not completed (1=1)

Fulltext articles assessed
(0=8)

Fig. 1. Flow chart of selecting articles for review
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Table 1. A summary of intervention studies and intervention programs(n=8).

Intervention program
Author Study | Population Purpose T ¢ Follow- |[Homo
(Year) design (n, age) Ly YP€ O 1 pocus [Duration| Mode and contact up - |MMAT
ICT used . .
period |geneity]|
test
Rando- NAFLD
Axley . patients [To evaluate the effects of| - 3 uni- and bidirection|
mized o | Text 6 6 P
et al. (30, text messaging interventj al text messages every| Y
controlled K message months months
(2018) i mean age 5fon on weight loss week
trial
2)
- A food diary logging §
[To evaluate the effect of ystem and automatic 1
NAFLD . R R ) . .
. Rando- . la lifestyle intervention wi ecording of daily stepq 3
Lim R patients R . . . . .
ot al mized (108 th a mobile app that intq Mobile 6 via mobile devices months, v —
’ controlled i grates a spectrum of evid  app . months |- Dietitians to provide 1 6
(2020) R mean age 4 . Diet, )
trial lence-based strategies on| g eal-time feedback and months
6) N Exercis| R
weight loss encouragement via al
€ dashboard
NA,FLD [To evaluate the effect of| e . 6
. patients o - The individual session| months,
Mazzotti Non- la structured motivational] Web-
(716, 24 s of the web program| 12
et al. rando- approach, a web-based,| based X
X . /mean age 5[ o . months | may be repeated withmonths, 2 N .
(2018)  |mized trial linteractive intervention o program AT
2) . out limitations 4
in weight loss
months
NA,FLD N . - Personalized feedbacl]
. patients [To assess the acceptabili  Fitbit . .
Tincopa | Before- o via email weekly for
(40, tty and feasibility of a mg software 6 ) 3 6
et al. and- ; f . he first 3 months, bi N/A | oo
median  |pile-technology based liff or months months
(2022)  |after study] - eekly for the last 3 m
age 52) lestyle program app
nths
- Tailored exercise reco
[To assess the effectivene mmendations via inter
NAFLD . nal messages on the
) . ss of a tailored, web-bag . 8
Pfirrmann | Before- patients o . Web- ystem for combined ¢
led exercise intervention| 8 weeks,
et al. and-after (44, X based ndurance and strength]
for improvement on the weeks e ) 20 N/A | s
(2019) study |mean age 4 program exercise: 3 sessions/
peak oxygen uptake and ! weeks
2) body composition eek for the first 4 wee|
Y positt ks, 5 sessions/ week fl
Exercis| or the last 4 weeks
e - Individualised training
[To assess the effectivene program via an onling
ss of an individualised, feedback platform for
NAFLD  eb-based exercise intery| Web- combined endurance 8
Huber Before- | patients |ention for improvement] and strength exercise| .
) X based 8 : weeks, | N/A
et al. and-after (44, lon non-invasive markers roaram weeks for 3 sessions/ week f 20
(2019) study median  jof hepatuc steatosis, infl prog or the first 4 weeks, 5|
. ) . . weeks
age 41) |jammation and fibrosis sessions/ week for the
last 4 weeks
NAFLD R |
. . s - Follow-up mails from i
Aoyama | Before- patients [To examine the utility of|
R . nstructors every 10 da
et al. and- (7, the customized online 1| Website 90 s 00 days | N/A
(2017) after |mean age 57utrition guidance system,| days ¥ 24 el
study +1.5)
Diet -
NAFLD [To assess weight change i The struthttured- dietary 1
A < X intervention with follo|
. Rando- |-HIV patients, over a Covid-19 natio . .| month,
Policarpo . R . w-up consultations vig
ot al mized s inal lockdown in a cohortVideo or p 3 video and/or phone af 3
. controlled (55, lof NAFLD-HIV patients of hone . months, Y ootk
(2021) . X R R J months | baseline, 1 month, 3
trial  |mean age 5|n a intervention trial, usi 6
. months and 6 months
4.6+12.6) ng telemedicine . months
before lockdown
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Table 2. Descriptive summary of ICT-based lifestyle intervention studies for patients with NAFLD(n=8).
Outcomes
Author . -
(Year) Intervention methods/descriptions Patient
Clinical Outcomes Related
Outcomes
Axle ICT (n = 13): Regular text messages for education on nutritio
etX aly n and exercise, with motivational messages to help reach he|Weight*, BMI*, ALT*, AST* HDL, triglycerides N/A
(2017') alth goals *
Control (n = 17): Standard of care
¢ ICT (n = 55): Self-monitoring of intake or physical activity Wilght ’ B,MI , walst c1rcum£ere'nce ',ALT A
. . o ST*, systolic blood pressure*, diastolic blood
by a food diary logging system and the built-in pedometer, rossure®
. and dietitians’ real-time feedback and encouragement by a p
Lim N/A
et al dashboard
. Control (n = 53): Advice on dietary and physical activity mo
(2020)
dification
¢ ICT (n = 278): Web-based program consisted of an online qu
estionnaire and interactive slides for education on healthy d Calorie
Mazzotti iet according to the principles of a Mediterranean diet, and . ) i . " " X l*
ot al on habitual physical activity Weight*, waist circumference®, ALT*, GGT*, F| intake®,
. o T ok . . .
(2018) |+ Control (n = 438): Group counseling on healthy diet accordi LI", Fib-4%, NFS, triglycerides, blood glucose jciflltcil
ng to the principles of a Mediterranean diet, and on habitua v
| physical activity
VO2peak*, weight*, BMI*, body fat*, body mas
Pfirrmann |* ICT (n = 44): Web-based program for tailored exercise reco|s, resting heart rate, forced expiratory volum Borg
et al. mmendations e, vital capacity, Watt max®*, Watt IAT*, maxi value
(2019) mum heart frequency max*
VO2peak*, weight*, BMI*, waist circumferenc
e*, hip circumference, systolic blood pressure
Huber * diastolic blood pressure, ALT*, AST*, y-GT*, health
ot al ICT (n=44): Web-based program for an individual training o|hsCRP*, ferritin*, M30* C4M2*, PRO-C3*, PR related
201 9') n exercise 0O-C6, FLI*, NFS, FiB-4* APRI*, Transient elas Lalit
tography*, CLDQ*, HbAlc, gut microbiota, Ba q ¥
cteroidetes and Euryarchaeota, Actinobacteria
phylum
Policarno ¢ ICT (n = 27): A structured dietary intervention, follow-up co|Weight*, BMI*, glycemia®, triglycerides, total ¢
ot alp nsultations done by video and/or phone holesterol, HDL, FIB-4 PREDIMED
R Control (n = 28): General dietary recommendations score™
(2021)
Aoyama |* ICT (n =7): Customi@d comments with a recommended foo Weight*, ALT*, AST N/A
et al. d menu for each patient
(2017)
Tincopa [* ICT (n =40): Personalized feedback on physical activity with ngi (Egiimégf nl(jleg A,l‘::]f li}irfffinsfg A AF];Er
et al. tailored step count goals and motivational messages via ema ! ! g ! v N/A
2022) 1 oscan F Score, Fibroscan CAP, 6MWT distanc

e*, post-test dyspnea, step count

Significance:*
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