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Awareness and Utilization of Mobile Health and Preventive Health Behavior according to
Cardiovascular Risk Factor Cluster Type in Early Middle-aged Male Workers
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Purpose: This study was conducted to identify cardiovascular risk factor cluster types in early middle-aged male
workers in their 30s and 40s, and to identify differences in awareness of mobile health and preventive health
behaviors by cluster type. Methods: This study adopted a cross-sectional descriptive design. Male workers aged
30~49 years with cardiovascular risk factors (n=166) at three medical device manufacturers in June, 2019 were
recruited. Self-reported questionnaires were administered. K-means cluster analysis was performed using four
measurement tools: e-health literacy, behavior of seeking health information on the internet, intent to use mobile
health, and preventive health behavior. Results: Three cluster groups were identified based on 7 risk factors:
"unhealthy behavior (51.8%)", "chronic disease (28.9%)", and "dyslipid - family history (19.3%)". In the "unhealthy
behavior" group where more than 70% of the participants were smoking and drinking heavily, the awareness of
mobile health utilization such as behavior of seeking information on the internet and intent to use mobile health,
especially usefulness, was significantly lower than that in the other two groups. The preventive health behavior was
also the lowest among the three groups. Conclusion: We suggest that when planning for mobile-use cardiovascular
prevention education for early middle-aged male workers, it is necessary to consider a cluster of risk factors.
Strategies for raising positive awareness of the use of mobile health should be included prior to cardiovascular health
education for workers with unhealthy lifestyles such as smoking and excessive drinking alcohol.
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Table 1. General and Mobile Health-related Characteristics of

the Participants (N=166)
- . n (%) or
Characteristics Categories M<+SD
Age (year) 30~39 52 (31.3)
40~49 114 (68.7)
42.10£5.10
Marital status Single/divorce/separate 45 (27.1)
Marred 121 (72.9)
Education <High school 48 (28.9)
> Bachelor 118 (71.1)
Monthly household <400 68 (40.9)
income (10,000 won)  >400 98 (59.1)
Blue-collar workers 31 (18.7)
Job type Sales workers 17 (10.2)
Office workers 118 (71.1)
Cardiovascular risk Hypertension, yes 57 (34.3)
factors ' Diabetes mellitus, yes 26 (15.7)
Dyslipidemia, yes 48 (28.9)
Current smoking, yes 83 (50.0)
Heavy drinking, yes 99 (59.6)
CVD family history, yes 33 (19.9)
Obesity, BMI>25m’/kg 15 (9.0)
Diagnosed with Yes 35(21.1)
CVD No 131 (78.9)
Taking medication Yes 19 (11.4)
for CVD No 147 (88.6)
Awareness of the Yes 117 (70.5)
severity of CVD No 49 (29.5)
Experience with Yes 123 (74.1)
information provided No 43 (25.9)
using mobile health
Opinions about using  Positive 136 (81.9)
mobile health Negative 30 (18.1)
Preferred type of Active 94 (56.6)
mobile health Passive 72 (43.4)
utilization
Frequency of obtaining <1 time/month 36 (29.3)
health information via >2 times/month 87 (70.7)

mobile (n=123)

BMI=body mass index; CVD=cardiovascular diseases; TMultiple
responses.
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T 2o Y AR SRS Batol gt A
T AR o5 rH(p <.050).

3. 28 R0l ME UK, LYY H ZHIPAA 2HH
Edtlu

x} 37e] 23§30 B2 gF A
zna-} fo)3t ol2 BT Fd Te
29 ] A 22 76.7%, 709% 2 71 =9k
(p <.001, p=.005), T BT} e T AT o A 2k
89.6%, 41.7% 2 7} EQrom(p <.001), oA A& Z3} 4]
THAT ANSYE WA AE L NN 22 813%,
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BMI=body mass index.

® cluster 2 : Chronic disease (28.9%)
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Cardiovascular Current smoking Heavy drinking Obesity
family history (p<.001) (p=.005) (BMI=25 kg/m?)
(p<.001) (p=.055)

W cluster 3 : Dyslipid / family history (19.3%)

Figure 1. Cardiovascular disease risk factors and cluster types.
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Table 2. Characteristics of the Participants by Cardiovascular Risk Factor Cluster Type (N=166)
Cluster 1 Cluster 2 Cluster 3
Unhealthy Chronic Dyslipid -
Characteristics Categories behavior disease family history X orF (p)
(n=86,51.8%)  (n=48,28.9%) (n=32,19.3%)
n (%) orM*SD n (%) or MtSD n (%) or M£SD
Age (year) 30~39 33 (38.4) 12 (25.0) 7 (21.9) 4.21(122)
40~49 53 (61.6) 36 (75.0) 25 (78.1)
41.50£5.60 42.81+4.72 42.30+4.12 1.16 (.316)
Education <High school 25(29.1) 9(18.8) 14 (43.7) 1.12 (.570)
> College 61 (70.9) 39 (81.2) 18 (56.3)
Job type Blue-collar 17 (19.8) 8 (16.6) 6 (18.8) 3.15(.533)
Sales 12 (13.9) 3(6.3) 2(6.3)
Office 57 (66.3) 37(77.1) 24 (74.9)
Monthly income <400 40 (46.5) 16 (33.3) 12 (37.5) 2.41 (.300)
(10,000 won) >400 46 (53.5) 32 (66.7) 20 (62.5)
CVD diagnosis Yes 10 (11.6) 14 (29.2) 11 (34.4) 9.90 (.007)
No 76 (88.4) 34 (70.8) 21 (65.6)
Experience using Yes 61 (70.9) 36 (75.0) 26 (81.3) 1.32 (.516)
health information ~ No 25(29.1) 12 (25.0) 6 (18.7)
provided on mobile
Mainly used health Online 51 (59.3) 35 (72.9) 22 (68.8) 2.75 (.253)
information medium  Offline 35 (40.7) 13 (27.1) 10 (31.2)
Attitude toward Positive 69 (80.2) 42 (87.5) 25 (78.1) 1.49 (.476)
using mobile health ~ Negative 17 (19.8) 6 (12.5) 7 (21.9)
utilization
Cardiovascular risk Current smoking, yes 66 (76.7) 10 (20.8) 7 (21.9) 51.06 (<.001)
factors ' Heavy drinking, yes 61 (70.9) 25 (52.1) 13 (40.6) 10.50 (.005)
Hypertension, yes 10 (11.6) 43 (89.6) 4 (12.5) 91.42 (<.001)
Diabetes mellitus, yes 3 (3.5) 20 (41.7) 3(94) 35.18 (<.001)
Dyslipidemia, yes 5(5.8) 17 (35.4) 26 (81.3) 65.96 (<.001)
Cardiovascular family history, yes 9 (10.5) 9 (18.8) 15 (46.9) 19.47 (<.001)
Obesity, yes (BMI > 25 kg/m’) 4(4.7) 5(10.4) 6 (18.8) 5.80 (.055)

BMI=body mass index; CVD=cardiovascular diseases; TMultiple responses.
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Table 3. Differences of Mobile Health Awareness and Utilization, and Preventive Health Behavior by Cardiovascular Risk

Factor Cluster Type (N=166)
Cluster 1 Cluster 2 Cluster 3
Unhealthy Chronic Dyslipid -
Variables behavior® disease” family history* F (p) Duncan
(n=86) (n=48) (n=32)
M=SD M=£SD M=SD

e-health literacy 34.01£6.77 36.00+5.63 36.31£5.38 2.42(.092)

Intent to use mobile health 38.7915.74 40.96+5.42 41.28+4.90 3.64 (.028) a<c
Perceived usefulness 19.09+3.23 20.33+2.93 20.69+2.87 430(.015) a<b,c
Perceived ease of use 19.72+3.13 20.63+3.08 20.59+2.71 1.90 (.153)

Behavior of seeking health information on the internet ~ 35.58+8.80 39.83+9.47 37.38%+7.50 3.63(.029) a<b

Preventive health behavior 47.16+5.74 50.25%6.65 48.53+5.36 417(.017) a<b
No smoking 9.86%1.26 10.56%1.03 10.53£0.88 7.73(.001) a<b,c
Abstinence of drinking 6.6412.22 7.5413.11 7.75£2.66 3.06 (.050)

Physical exercise 6.631+2.42 6.92+2.34 6.6311.86 0.27 (.761)
Dietary management 9.83+1.46 9.79+1.11 9.63+1.31 0.26 (.768)
Stress management 7.571+1.86 8.04+2.2 7.53+1.51 1.20(.337)
Health check-up 6.6412.34 7414252 6.47+2.29 1.99 (.140)
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