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Effects of a Health Partnership Program Using Mobile Health Application for Male Workers with
Cardiovascular Risk Factors in Small and Medium Enterprises: A Randomized Controlled Trial

Kim, Eun Jin' - Hwang, Seon Young’

'Department of Nursing, Kyung—in Women's University, Incheon
*Department of Nursing, Hanyang University, Seoul, Korea

Purpose: This study aimed to apply a health partnership program using commercially available mobile health apps to improve cardiovascu-
lar risk factors in male employees and verify its effectiveness. Methods: Using a randomized control group pretest-posttest design, male
employees with cardiovascular risk factors from five small and medium-sized workplaces were randomly assigned to an experimental group
(n =32) and a control group (n = 31). The experimental group was encouraged to use three mobile health apps for 12 weeks to acquire
the necessary cardiovascular disease-related information and practice strengthening training, walking, and diet management appropriate
to their level. They also received feedback on their weekly activities and motivational text messages from health partners. Hypotheses were
tested using the SPSS WIN 22.0. Results: The experimental group showed a significant difference compared to the control group in terms
of their perception of mobile health app (p < .05), self-efficacy for exercise and diet, self-management partnership, and cardiovascular
disease prevention health behavior (» < .001). In particular, there were significant decreases in the body mass index, ratio, serum fasting
blood sugar, total cholesterol, and triglyceride in the experimental group (p < .001); however, there was no significant difference in
high-density lipoprotein-cholesterol. Conclusion: Intervention using mobile apps based on partnership with health managers is effective in
improving the objective cardiovascular risk index in male employees; therefore, such intervention should be continuously used as a useful
lifestyle modification strategy in the workplace,
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Figure 1. Examples of the use of mobile health apps in this study.
(A) "HealthBreeze ; application. (B) "DASHIN application. (C) "Strength Training for Men application.
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Table 1. Mobile Health Apps and Interventional Strategies Used in This Study
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Classification of apps Self-regulated intensity

Main content

Interventional strategies

Muscle strength Beginner; 5~10 min/cycle (5 cycles/wk)

training Intermediate; 10~20 min/cycle (5 cycles/wk)
Strength training for  Advanced; 15~20 min/cycle (5 cycles/wk)
men
Walking Beginner; < 5,000 steps daily

DASHIN Intermediate; > 5,000 steps daily

Advanced; > 10,000 steps daily

Mild obese

Moderately obese

Diet management
DASHIN

Severely obese

Health information
Health breeze

Preceding chronic diseases of CVD
Cardiovascular risk factors
Lifestyle modification & CVD prevention

Mountain squats
High knees
Push-ups
Reverse crunches
Planks

Practice walking as an
aerobic exercise

Calculate my BMI
Count calories in food
Healthy food choices
Food diary

Hypertension
Diabetes
Dyslipidemia
Obesity

Physical inactivity
Smoking

Healthy lifestyle

« Reflect on my strength training record each
week

« Share my health record with health partner

« Find my physical activity and exercise barriers

« Set goals for my own strength training level

« Receive weekly motivational text messages
from health partners

« Record and reflect on my weekly activities

« Find my physical activity and walking barriers

« Setting a goal for my weekly steps

« Receive weekly motivational text messages
from my health partner

« Record and reflect on my eating habits
weekly

« Identify barriers to managing my eating
habits

« Set goals for healthy eating habits weekly

« Motivational text messages as a weekly
health partner

« Select and watch videos by knowledge level

 Know the importance of managing
hypertension and diabetes

« Recognize the necessity of lifestyle
modification

« Strengthen motivation to practice CVD
prevention

BMI = Body mass index; CVD = Cardiovascular disease.
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CONSORT = Consolidated Standards of Reporting Trials.

Figure 2. Flow chart of the study participants (based on CONSORT statement).
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4 ok 1009 10" 992 F-5t "t =545
o gt xRF|&ste] =2 A& ¢n|ghtt Shin 5[32]¢] A+
oflA Cronbach’s o= 94019131, ¥ 7LolA Cronbach’s o=
95013iet. o] Ap|&sdt ERETE F e 5 HER
F5 KA Qiek PHolA Rs] AR Ak 5o R Havt =
=55 Aolo] gk xp|asel 2 AL 9udth Han 5
[34]9] 17l A Cronbach’s o= 870110, B A7LofA
Cronbach’s o= 860t

for o

Q) "prEEEEYY

AptEEER AL Smith S[35]0] WAEALe] AP7te]
£ 9ol HARE7kete] sEUMS EA5P7] sl 7EE Part-
ners in Health (PIH) =7-Z Jeon S[36]0] sr=ojst SP=F
¢l PIH-KZ 7% B3t &7 & ARt siehg dho} AL8519]
o} Jeon [36l0lM= ARl SE o2 B S #76Iou
2 Ao ¥ =79 R BHA AptEEsEdy =8
ottt o] == shgNR] X, XIER EUY, 48
AR e, A4 #Y VRS AR ELA S S5t
F 1229 97 M= Hs] 1%9A] gt 0FolA ¢ 1%
tf 8Fo R Hevl #4458 HUAE e fEUN S B
17t a85UE oulstH Jeon 5[3619] AellAl Cron-
bach’s o= .860I%3L, & A7ollA] Cronbach’s o= 86011t

@) AEEF Y7733 (cardiovascular disease
prevention health behavior)
AR oA Park [3710] BATE AR 2
2xte] JEBES 449910 HHS 999 AL 72 Kim
o

3} Hwang [38]0] B/ &7 Z2Ae| AudWde g7t
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FAS FAP| flsl -5 5 =7 F AARRE A5
£ W2 T ALgSte] SRS B B 298, AR,
o, Aoy, AEA #e|, F7EQ ATl g
Z 18739 58 HE= 13 Wy ¥R grfolA wie 1%
of 5O R Hvl EE4E ATTES AMEARAE & o]
3PstS oujgic) Kim¥} Hwang [38]9] 9172ollA] Cronbach’s o
E 77019011, B Aol A Cronbach’s o= 780|%ith

(5) AIA|-A¥seA K] F (physical-biochemical indicators)

AAA R Ee AR s1E-dYolEd vl 3%
S AR KEe 35EY, FEULHEE TR, 1EE

R e &S] 43S ARSIt AR TR}
] 201993} 20208 22ARAFZAR 2t FHE 417 (height)
I A W Al OX]E ASA OMRON HBF-214 (OMRON
Healthcare Co)& °l&3t] 4% AlF o= HF(kg) /A
F(m), FA& olgste] Foleict sl Edlet dBolE:
NARZA7|1+e] £7 Ao wrat £AF t/82203-rondo (Office
Depot)& ©o|-8sto] BHT Aol Fs1x, F3 <
gHtste] pakgich AskehE K 2A SRE 2 FEIEGY]
Z7& tidnte] &7 ZollA TS o]gsto] &

F3t & 0|53 £77] Lipidocare (Infopia)E A&t 2
3, F2U2EHE A, IUEAHHSHAHES &
Fct. BE dpAte] FHAAet FHL B AAte] oJa 74
=|lom AL Fd i 8A1HE FAE Aol B A

=)
ek oFEg B sl e ok T8 Aulolx] AAE Algst

riok
_\-14
r

ik

(6) thrte) Qub, mulIgA B AERES B B4

digrtel Qe B4e o), 2E, mSAE, AR, 4T
A AREE AR S TS, AR S B
S8 7} tpgrtel shgehs AR ARt S5, A8
BRI AP AGGT, Bopde, FF AEURBe By
F54 A S TFsHglon, mHiAs B SHo B
BEIEA @ BE4Y, BAUAA  BEIAN, BHRAEA
Qo] B8 M3 = Solgich

&% AFEE SPSS WIN 220 2 J3(SPSS Inc)S AHE
sho] Buslgick zholxtel Qlebs, AgTast B B4,
HRIA B B4, AAASRE REE 7S EAE o183

—

3L, 5 20] Zgusol ek AMl 54 AL Independent
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t—test, Chi—square testZ AAISITF Z8+#/d 7= $sll Shapiro—
Wilk test, 584t 772 Levene's testS AAI51th AESA]
o] aNHFT LS T T AP, AR k| AolE ZHESIL
Chi—square test, independent t—test, analysis of covariance
(ANCOVA)E ol&sto] A5t =7te] AElx AFS Sdl
Cronbach’s o A& ol&stiom, AR F4EL p<05
oA AEEt R,

B AT ARRAHe) 9 B ATl Folbt 27
el st rEuABY e olF

N

N

o

ol oft
>~

>

o
rlo

)
ok
rx
0

o[} ‘“—1
30

o
o o rr

oX

, SFdistae] 7|1EAE-S-E s
T e %JJ%}ME}(HYU 2020-01-
T AR kR R ATE] 9Kt FEhs

ojol A AN 250 SRR AN T AERS)

Table 2. Homogeneity Test of Characteristics and Dependent Variables between the Groups (N =63)
Exp. (n = 31) Cont. (n = 32)
Variables Categories y*ort  p-value
n (%) or M + SD n (%) or M £ SD
Age (yr) 447 £ 8.0 445+89 0.08 934
Marital status Single/living alone 5(16.1) 9 (28.1) 2.50 .286
Married 26 (83.9) 23 (71.9)
Education level < High school 3(9.7) 6(18.8) 3.79 052
College 20 (64.5) 25 (78.1)
> Graduate school 8 (25.8) 1(3.1)
Job type Office workers 25 (80.6) 18 (56.3) 3.27 .070
Blue-collar workers 6(19.4) 14 (43.7)
Cardiovascular risk factorst
Hypertension Yes 12 (38.7) 11 (34.4) 0.13 721
Diabetes mellitus Yes 3(9.7) 4(12.5) 0.13 722
Dyslipidemia Yes 10 (32.3) 8 (25.0) 0.41 524
Body mass index > 25 (kg/m?) Yes 10 (32.3) 1 (34.4) 0.03 .859
Current smoking Yes 14 (45.2) 10 (31.3) 1.29 256
CVD family history Yes 10 (32.3) 5(15.6) 2.40 121
Heavy drinking Yes 18 (58.1) 12 (37.5) 2.67 102
Medical diagnosis of CVD Yes 14 (45.2) 13 (40.6) 0.13 716
Recognition of the possibility of CVD Yes 23 (74.2) 26 (81.3) 0.45 501
Experience in management using mobile health apps Yes 15 (48.4) 13 (40.6) 0.38 .535
Preferred type of mobile health app utilization Active 21 (67.7) 15 (46.9) 2.80 094
Perception on the use of mobile health apps 5.14 + 0.91 4.16 + 1.06 3.77 <.001
Usefulness of mobile health apps 5.19 £ 0.81 428 + 1.08 2.89 .005
Ease of use of mobile health apps 5.47 £ 0.07 4.49 £ 0.53 4.04 <.001
Self-efficacy for exercise 479+ 1.49 5.01+1.98 -0.49 .623
Self-efficacy for diet 2.95 £ 0.59 291+ 0.87 0.22 .826
Self-management partnership 462 +1.32 430+ 1.92 0.76 448
CVD prevention health behavior 2.61 £ 0.44 2.88 £ 0.46 -1.99 .051
Body mass index (kg/m2) 25.24 + 2.81 25.54 +2.93 -0.41 .682
Waist to hip ratio 0.92 + 0.03 0.91 £ 0.03 0.73 469
Fasting blood sugar (mg/dL) 103.74 + 15.23 106.22 + 11.88  -0.72 474
Total cholesterol (mg/dL) 192.35 £ 27.95 194.75 £ 28.41 -0.34 737
Triglyceride (mg/dL) 198.26 + 65.02 199.44+51.10  -0.08 936
High-density lipoprotein-cholesterol (mg/dL) 47.71 £ 13.64 4478 + 8.84 1.01 314

Exp. = Experimental group; Cont. = Control group; M = Mean; SD = Standard deviation; app = Application; CVD = Cardiovascular disease.

*Multiple responses.
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T E4oA ot xto] glol BAsIITE Uuky 4] o
oA B JHLS HPT 447 + 80|, TIET 445 + 8IME
A, mHtdEAo] ALgols HE MPrd[29]0] &
sto] AP 5 AE S o AFolME ot mtole ¢l
it metdEA qf B EME mutdds of &8 1A%
BrEEAo] Ay} AR RG] HSFPolA felgt ztolzt
AUt FEHLQ AA-BstEHA K7, 5 A&7 Aol

T Zboll gt Aok giglont, mutldA ¢ &89 A
At = 377, p<.001)<} AL F-84(t = 2.89, p = .005)
S &old(t = 404, p<O0DIN 22t 5 2 Zholl BAA Fefdt
Rolg Hol AFE AL Aol A A FHFe R MYshe
ANCOVAE 0|83 & F3siiA matedda <f &8 A7vtey
A Z2 a9 §3PdS WSR2 3H3lth(Table 2).

Table 3. Differences in Dependent Variables between Experimental and Control Groups (N =63)
Pretest Posttest Difference
Variables Groups torF  p-value
M £ SD M £ SD M £ SD
Perception on the use of mobile health apps
Perceived usefulness Exp. (n = 31) 5.19 £ 0.81 5.54+0.76 0.34+0.72 2.72 .0091
Cont. (n =32) 4.28 £ 1.08 4.16 £ 0.64 -0.12 £ 0.64
Perceived ease of use Exp. (n = 31) 5.47 +0.07 573 +0.21 0.26 +£0.72 1.77 0341
Cont. (n = 32) 449 +0.53 432 %037 -0.17 £ 0.64
Self-efficacy for exercise Exp. (n = 31) 4.79 £ 1.49 589+ 1.74 1.10 £ 1.30 6.66 <.001
Cont. (n =32) 5.01 £ 1.98 3.82+1.42 -1.18+1.42
Self-efficacy for diet Exp. (n = 31) 2.95 +0.59 3.40 £ 0.62 0.45 + 0.55 5.07 <.001
Cont. (n =32) 291 +0.87 2.54 +0.57 -0.38+0.73
Self-management partnership Exp. (n = 31) 462 £ 1.32 5.67 £ 1.02 1.05+ 1.38 424  <.001
Cont. (n =32) 430+ 192 3.81 %+ 1.51 -0.49+ 150
CVD prevention health behavior Exp. (n = 31) 2.61+0.44 2.95+0.37 0.34 +0.31 458  <.001
Cont. (n =32) 2.88 £ 0.46 2.82+£0.43 -0.06 +0.36
Body mass index (kg/m2) Exp. (n = 31) 25.24 + 2.81 24.40 £ 2.75 -0.84+0.73 -418 <.001
Cont. (n=32) 25.54 +2.93 25.62 +3.16 0.08 + 1.00
Waist to hip ratio Exp. (n = 31) 0.92 +0.03 0.90 +0.03 -0.02 £0.02 -5.26 <.001
Cont. (n =32) 0.91 +£0.03 0.92 £ 0.04 0.01 £0.02
Fasting blood sugar (mg/dL) Exp. (n = 31) 103.74 £ 15.23 97.16 + 13.73 - 6.58 + 6.51 -489 <.001
Cont.(n=32) 106.22 + 11.88 106.81 + 11.75 0.59 + 5.07
Total cholesterol (mg/dL) Exp. (n = 31) 192.35+27.95 17197 +33.46 -20.39 + 16.63 -593 <.001
Cont. (n=32) 194.75 £ 28.41 194.31 £ 28.89 -0.44+872
Triglyceride (mg/dL) Exp. (n = 31) 198.26 + 65.02 14442 +5543 -53.84+4273 -653 <.001
Cont. (n=32) 199.44 £ 51.10 199.22 + 50.23 -0.22 £ 16.50
High-density lipoprotein cholesterol (mg/dL)  Exp. (n = 31) 47.71 £ 13.64 51.94 + 14.02 423 +11.05 2.64 13
Cont. (n =32) 4478 + 8.84 43.69 £ 9.26 -1.09 +1.91

CVD = Cardiovascular disease; Exp. = Experimental group; Cont. = Control group; M = Mean; SD = Standard deviation.

*Analysis of covariance conducted with covariate of pre-test value.
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A iRz 2HRIRA 9 E-8Q1Me] 5843 =272, p = 009)
I &oVI(F = 1177, p = 034)2] WH3lgkoll AR f2gk x}o]
& B3tk AT dizdl vla] &% AP|Es3H(t = 6.66,
p<.001), Ao] A&7t = 507, p<.001), AZFEEaELA
(t =424, p<.001) 223 HPEHEL AFHZP( = 4.58,
p<00D)E] MM F2lgt &fo7} Ylof At7HAdo] X]X|=]
Rt AAE REQD AEFA S = -4.18, p<.001), 512-FF
o] E#H]&(t = —5.26, p<.001)2] Wt xfojoM T AglT
oM Felgt F7PF Uit A X|#Q) FEI G (t = -4.89,
p<001), ZEEFH2EIE( = -5.93, p< 001), ARt = -6.53,
p<O0DOME Aol Halgtel 7Pt festlon, 1dE
RS AEES] 3L F 7 7F Helghol zfole BAR f2

o] ol 7HE S Z1A=QITHt = 2.64, p = .13) (Table 3).
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