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Objective: The purpose of this study was to examine the effect of personalized complex aerobic training programs using wearable
device on cardiovascular and respiratory functions in community based female elderly.

Design: One group pre—post intervention study.

Methods: Twenty-one older female participants lived in ‘D’ city were included. The personalized complex aerobic training
program using wearable devices was applied to all participants for 4 weeks, 3 times a week, 30 minutes for per session. The
participants’ blood pressure, heart rate, oxygen saturation, respiration rate, submaximal exercise stress test, pulmonary function
test and respiratory muscle strength test were evaluated before and after the complex training program.

Results: After intervention, resting diastolic blood pressure, resting systolic blood pressure and the systolic blood pressure after
submaximal exercise stress test were significantly decreased over time (p < 0.05), and the submaximal exercise stress test duration
were significantly increased over time (p < 0.05). The maximal inspiratory pressure (MIP) was significantly increased compare to
before the intervention (p < 0.05).

Conclusions: This study showed that personalized complex training program using wearable device can provide personalized
exercise intensity according to cardiopulmonary function that give feedback, and these interventions have a significant effect on
improving the cardiovascular and respiratory system functions of the female elderly in the community dwelling.
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Enrollment

Allocation

Assessed for eligibility (n=21)

Excluded (n=2)

A 4

« Declined to participate(n=1)
« Not meeting inclusion criteria (n=1)

No randomization

4

Follow up

Allocated to intervention (n=19)
* Received allocated intervention(n=14)
« Did not receive allocated intervention(n=5)*

A 4

Analysis

Lost to follow-up (n=0)

l

Analysed (n=14)

Figure 1. CONSORT (Consolidated Standards for Reporting of Trials) study flow diagram

Table 1. Consists of complex aerobic exercise program

Contents Time List
Warm-up 5 min Warm-up
1~2 week exercise program 3~4 week exercise program
1. Running in place 1. Knee-kick with arm-waving
2. Side step 2. Inside kick up
3. Side step with arm lift 3. Outside kick up
4. Knee kick with arm-waving 4. Combination kick up
5. Side leg raise 5. Standing crunch
6. Overhead squat 6. Kick & Jump
7. Crossover lunge 7. Jumping jack with partner
8. High-kick with arm-waving 8. Shoulder push with partner
9. Skate lunge 9. Butt kicks
Main exercise 20 min 10. Lunge with under clap 10. Slow burpee test
11. Bird dog 11. Butterfly stretch
12. Semi bicycle crunch 12. Side bending
13. Side flank 13. Crunch
14. Knee-kick with arm-waving 14. Bridge exercise
15. Side leg raise 15. Knee-kick with arm-waving
16. Overhead squat 16. Inside kick up
17. Crossover lunge 17. Outside kick up
18. High-kick with arm-waving 18. combination kick up
19. Skate lunge 19. Standing crunch
20. Lunge with under clap 20. Kick & Jump
Cool down 5 min Cool down
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Figure 4. Exercise stress test using treadmill
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Table 2. General characteristics

General characteristic Participants (n=14)

Age (year) 71.36 (4.90)
Height (cm) 154.57 (5.39)
Weight (kg) 55.98 (5.36)
BMI*(kg/m?) 23.51 (2.88)

Values are presented as mean (SD)
* . body mass index
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Table 3. differences of vital sign and exercise stress test factor between pretest and posttest (n=14)
Pre Post Diff t p

Weight (kg) 55.98 (5.36) 54.59 (5.67) 1.39 (1.26) 4.137 0.001*

BMI (kg/m?) 23.52 (2.88) 22.93 (2.89) 0.59 (0.53) 4.162 0.001*

Resting heart rate (bpm) 79.07 (5.62) 76.5 (7.42) 2.57 (6.26) 1.537 0.145

Resting systolic blood pressure (mmHg) 142.00 (18.60)  130.57 (10.93)  11.43 (15.36) 2.785 0.015*

Resting diastolic blood pressure (mmHg) 83.71 (7.69) 76.64 (6.23) 7.07 (6.93) 3.816 0.002*

688.64 (121.55) —50.79 (83.58) -2.273  0.041*

151.07 (18.89)  6.79 (16.52) 1537  0.148

Exercise stress test duration (sec) 637.86 (156.11)
Maximal heart rate during exercise stress 157.86 (21.57)
test (bpm)

Systolic blood pressure after exercise 185.14 (16.82)

stress test (mmHg)

178.57 (14.92)  6.57 (10.60) 2.319 0.037*

Diatolic blood pressure after exercise 91.07 (9.74)

stress test (mmHg)

87.79 (11.50)  3.29 (10.51) 1.169  0.263

Ratings of perceived exertion 15.14 (0.48)

15.14 (0.28) 0.00 (1.66) 0.000 1.000

The values are presented mean (SD)
*: p<0.05

Table 4. differences of pulmonary function test and respiratory muscle test factor between pretest and posttest (n=14)

Pre Post Diff t D
FvVC (L) 2.15(0.57) 2.15(0.37) —0.01 (0.25) —0.075 0.941
FEV1.0 (L) 1.74 (0.45) 1.72 (0.43) 0.02 (0.12) 0.500 0.625
FVC/FEV1.0 (%) 80.98 (11.61) 79.69 (13.37) 1.29 (7.30) 0.662 0.520
MVYV (L/min) 61.99 (23.10) 61.47 (20.29) 0.51 (7.66) 0.251 0.806
MIP (% mmH,0) 51.79 (11.28) 62.86 (17.51) —11.07 (11.74) —3.527 0.004*
MEP (% mmH,0) 52.21 (16.98) 51.43 (16.67) 0.79 (6.02) 0.489 0.633

The values are presented mean (SD) * : p<0.05

FVC : Forced vital capacity, FEV : Forced expiratory volume, MVV : Maximum voluntary ventilation, MIP : Maximal
inspiratory pressure, MEP : Maximal expiratory pressure
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