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Development of tailored contents of a mobile health application
to prevent the metabolic syndrome

Jiye Kim', Jiwan Kang*, Harim Kim ", Juyeun Ko, Hyekyeong Kim™, Yuri Kim ™, Kwangsuk Ko™, Minsoo Lee
x'Deparm;_ent of Health Convergence, Graduate School, Ewha Womans University
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Department of Nutritional Science and Food Management, Ewha Womans University
Department of Computer Science and Engineering, Ewha Womans University

Objectives: This study aimed to develop and pilot a mobile health application, ‘NICE Health Ten’, for a tailored health behavior
intervention based on intervention mapping approach and transtheoretical model to prevent metabolic syndrome for Korean adults. Methods:
We applied intervention mapping approach to design development of a mobile health application. Also, transtheoretical model's concepts
such as stages of change, decisional balance, and self-efficacy were applied to develop contents of mobile health application. Pilot
preintervention-postintervention analysis was conducted and total 68 subjects were recruited and used ‘NICE Health Ten’ once a week
for 8 weeks. Results: Health status and recommendations were provided for each physiological and behavioral factor associated with
metabolic syndrome by developed ‘NICE Health Ten’. According to the pilot testing, the significant changes of knowledge, decisional
balance, self-efficacy, and stages of change distribution related to healthy physical activity, healthy diet, and moderate drinking were in
20s adults who used ‘NICE Health Ten’ except for decisional balance of moderate drinking. Conclusions: Metabolic syndrome can be
prevented by implementing mobile health application intervention for health behavioral change. Also, Intervention Mapping is effective
to design an intervention for metabolic syndrome.
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715 AH(Huh et al, 2018). oo W} hAZFTF 99
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of m=d AAZFol frolatAl 7HAd = AtHHan & Suh,
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#stol] glo] & &7 Foi7h Ao M TEIH ok
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SohRiley et al,, 2011). 3HA T BEutd S ¢
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ot AlAE-52] -9 Marcus, Selby, NiauraZ} Rossi (1992),
= Laforge, Velicer, Richmond¥} Owen (1998)°] 73
g EFE A4 WY 9 A Bt ZH7 Seo (2006)9F
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& 391359 thKonturek et al., 2005). £3F SFZ2 Ho]
ot AR AN tiAEF o] EAo] o EA JYERST
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o] Bl&= 174913 B aEY 54 AHES ), F
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<Table 1> The Matrix of performance objectives, determinants, and change objectives of mobile health application

Performance
objectives

Stages of
change

Determinants

Knowledge

Decisional balance

Have an intention to
increase physical

- Can mention one's current healthy state
- Know about the metabolic syndrome

From activity - Distinguish ~ healthy ~and  unhealthy - Accept disadvantages of healthy physical activity, healthy
. . behaviors diet, and drinking moderately
PC Have an intention of . . . L.
, - Know that healthy behaviors can make - Express that the benefits of healthy physical activity, healthy
to healthy diet . . o .
CorP one become healthy and improve one's diet, and drinking moderately exceed the disadvantages of
Have an intention to QOL them
be moderate in - Explain the risk and damage of each
alcohol drinking unhealthy behavior
Knowledge Self-efficacy
- Express confidence regarding an ability to increase physical
activity
Decide & start to - Can set the date to increase physical activity
increase physical - Can set the personal objectives
activity - Know that healthy physical activity, ' l?a n exercisc in real life . .
healthy dict, and drinking moderately are m‘d‘ the person who support you to increase physical
activity
From needed to become healthy or prevent
CorP social problem - Express confidence regarding a ability to have healthy diets
to Decide & start to - Identify the possibility that one can - Can eat alternative food rather than unhealthy food
A have healthy diets = make a mistake after initiation of healthy - Can cook healthy diet and use healthy food ingredients
physical activity, healthy diet, and - Can calculate the calories of food
drinking moderately - Express confidence regarding a ability to drink moderately
Decide & start to be - Can set the date to start to drink moderately
moderate in alcohol - Can make a detailed plans about the amount of drinking
drinking - Can write a drinking diary
- Find the person who support you to drink moderately
Self-efficacy
- Express confidence that one can resist temptation
Maintain regular - Express confidence that one can go back from slips
exercise and active - Can develop alternative actions or methods of lazy lifestyle
daily life - Can enjoy healthy life
- Can become a role-model
- Express confidence that one can resist temptation
From . N .
A - Express confidence that one can go back from slips
. Maintain healthy diets - Can monitor one's own eating habit
M - Can reward oneself when they have a desirable change of diet habit

- Can have healthy diets with family, friends, or colleague

Maintain moderate
alcohol drinking

- Express confidence that one can resist temptation

- Express confidence that one can go back from slips

- Can register the high-risky situation that can lead a heavy drinking
- Can prevent heavy drinking
- Find the person who can consult you to cope with the temptation of heavy drinking

PC : Precontemplation stage, C : Contemplation stage, P : Preparation stage, A : Action stage, M : Maintenance stage
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<Table 2> Classification of participants’ health status by physiological and behavioral factors

Health status

Factor Question
Ideal Intermediate Poor
23< and <25 - 2 questions
BMI (kg/m’) 18.5< and <23 (overweight) >25 (height, weight)
<18.5 (low weight) - Numerical input
Waist circumference Male <90 - =90 - 1 question
(cm) Female <85 i >85 - Numerical input

120< and <140
(pre-hypertension)

i < < >
Systolic 100 < and <120 <100 (low blood >140
Anthro-pometric ~ Blood pressure pressure) - 2 questions
and (mmHg) 80< and <90 - Numerical input
biochemical -hvpertensi
factors Diastolic ~ 60= and <80 (‘fg’o (ylf)ew easo‘;’g) =90
pressure)
-1 i
Fasting blood sugar (mg/dL) <100 100< and < 125 >126 question
- Numerical input
High-density Male >40 - <40 :
. . - 1 question
lipoprotein (HDL) Numerical input
cholesterol (mg/dL) Female =50 - <50 P
. . - 1 question
Triglycerid /dL <150 - >150 Lo
riglyceride (mg/dL) - Numerical input
Metabolic syndrome All normal 1~2 abnormal >3 abnormal
Physical Regular exercise - 2 questions
activity Active daily life - Multiple choice
Low calorie
Health Balance Action Contemplation ;
behavior Diet ) ’ pration, Precontemplation - 4 questions
factors Low fat Maintenance Preparation - Multiple choice

Fruit &vegetable
intake

- 1 question

Moderate drinking - Multiple choice
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[Figure 1] Procedures and screen shots of mobile health application
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<Table 3> Changes in prevalence of metabolic risk factors and stages of change distribution for health behaviors before

and after the intervention

N=68, Unit: person(%)

Pre Post
P
Abnormal/Preaction Normal/A ction Abnormal/Preaction Normal/Action
Waist 2(2.9) 66(97.1) 1(1.5) 67(98.5) 1.000
circumference : ) ’ : ’
Blood pressure 2(2.9) 66(97.1) 3(4.4) 65(95.6) 1.000
Health
outcomes  Triglyceride 8(11.8) 60(88.2) 2(2.9) 66(97.1) 057
HDL-cholesterol 9(13.2) 59(86.8) 2(2.9) 66(97.1) 065
Blood sugar 11(16.2) 57(83.8) 3(4.4) 65(95.6) 070
PC C P A M PC C P A M
Reoular exercise 3 20 23 46 17 5 2| 702 30 3 8 38
gular ex (44) (294) (33.8) (67.6) (25.0) (7.4) (324) (15) (103) (324) (44.1) (44.1) (11.8) (55.9) -
Active dailv e 4 5 15 24 15 29 4 0 2 7 9 3 26 9
Y (5.9) (74) (22.1) (35.3) (22.1) (42.6) (64.7) (0.0) (2.9) (103) (132) (48.5) (382) (86.8)
Portion control S 50 02 32 2 16 36 3 312 1803317 50
- OTHON CONMOL 7.4y (7.4) (32.4) (47.1) (294) (235) (52.9) (44) (44) (17.6) (26.5) (48.5) (25.0) (73.5) -
ealt
behaviors . 4 9 20 33 12 23 35 4 113 18 28 22 50
Balanced diet  59) (132) (204) (48.5) (176) (338) (515) (5.9) (15) (19.1) (265) (412) (324) (73.5) !
Low fat diet 16 11 22 49 10 9 19 4 6 0120 27 20 4 o
W (23.5) (162) (324) (72.1) (147) (132) (279) (5.9) (8.8) (162) (30.9) (39.7) (29.4) (69.1) -
Fruit & 1 9 18 28 12 28 40 3 30013 19 23 2% 49
vegetable intake  (1.5) (13.2) (26.5) (412) (17.6) (412) (58.8) (4.4) (4.4) (19.1) (27.9) (33.8) (38.2) (72.1) °
Moderate 0 3 7 20 5 43 48 2 3 4 9 10 49 59
drinking (147) (44) (103) (294) (74) (632) (70.6) (2.9) (44) (59) (132) (147) (72.1) (86.8) °

PC: Precontemplation stage, C: Contemplation stage, P: Preparation stage, A: Action stage, M: Maintenance stage
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<Table 4> Changes in decisional balance and self-efficacy of health behaviors before and after the intervention
N=68, Unit: Mean+SD

Variables Pre Post Difference p
Knowledge related to Mets 9.7140.23 10.74+0.24 1.03£1.91 <.001
Decisional balance (Pros) 21.32+2.68 22.01+2.45 0.69+2.20 012
Decisional balance (Cons) 15.1343.62 14.18+£3.42 -0.96+2.58 003
Physical activity
Pros-Cons 6.19+5.04 7.84+4.88 1.65+3.46 <.001
Self-efficacy 12.79+3.46 14.06+3.96 1.26+3.97 011
Decisional balance (Pros) 22.76+2.08 22.81+2.08 0.04+1.98 855
Decisional balance (Cons) 17.91+3.48 16.76+£3.01 -1.15£2.69 001
Diet
Pros-Cons 4.85+4.10 6.04+3.18 1.19+3.47 006
Self-efficacy 13.81+3.14 14.91£3.10 1.10£3.22 006
Decisional balance (Pros) 7.15+2.87 7.12+2.87 -0.03£2.19 912
Decisional balance (Cons) 10.60+2.33 10.51£2.20 -0.09£1.93 707
Moderate drinking
Pros-Cons -3.46+3.06 -3.40+2.57 0.06+2.73 859
Self-efficacy 33.97+8.68 36.35£9.08 2.38+£5.05 <.001

SD: Standard Deviation, Mets: Metabolic syndrome
Differences are calculated by subtracting mean=SD of Pretest from meantSD of Post-test
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