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Objectives: This study systematically review the existing literatures to identify the effectiveness of physical activity promotion programs using mobile
health (mHealth) among Korean adults, with a focus on factors affecting health equity. Methods: To search for studies published in the past 10 years
(from January 2013 to April 2023), Korean DBs (KoreaMed, KMBASE, KISS, RISS) were used. Hedge'g values were calculated to present uniform quantita-
tive effect estimates for each study and to present pooled effect sizes for the same variables. Additionally, GRADE was used to assess the certainty of evi-
dence and the review was conducted using the PROGRESS-Plus framework for health equity review. Results: Of the 1,204 literatures, 15 literatures were
selected. Six prevention-based mHealth interventions and nine management-based mHealth interventions had significant effect sizes on multiple physi-
cal activity-related variables. A review of the PROGRESS-Plus factors revealed that personal characteristics (age, illness), occupation, and gender were the
most frequently considered factors affecting health equity, while race, ethnicity, culture, language, religion, features of relationships , and time-depen-
dent relationships were not considered. Conclusions: The results of the current study confirm the potential of mHealth-enabled physical activity promo-
tion interventions to manage health and prevent disease in Korean adults. It also highlights the need to consider health equity in all phases of research
design, implementation, and evaluation to provide opportunities for inclusive participation of a broad range of populations.
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Figure 1. PRISMA flow for study. PRISMA, preferred reporting items for systematic reviews and meta-analysis.
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Table 2. Effectiveness results of prevention-based mobile interventions

Outcome and outcome domain Author Effect estlr:nate %d GRADE certainty
(year) (Hedges'g) Lower limit Upper limit
Systolic blood pressure (SBP) Jung &Ha (2019) 9.94 7.29 12.59 High
An et al. (2020a) 0.01 -0.61 0.63 Moderate
An et al. (2020b) 0.28 -0.35 0.90 Moderate
Total 277 (z=2.11) 0.19 534
Diastolic blood pressure (DBP) An et al. (2020a) -8.18 -10.40 -5.97 High
An et al. (2020b) 0.23 -0.39 0.85 Moderate
Anetal. -0.65 -1.29 -0.02 Moderate
Total -249 (z=-1.92) -5.03 0.05
Triglycerides (TG) An et al. (2020a) 0.00 -0.70 0.69 High
An et al. (2020b) -0.27 -0.90 0.35 Moderate
Anetal. -041 -1.04 0.22 Moderate
Total -0.24 (z=-1.28) -0.62 0.13
Flexibility (shoulder, right) Nam (2017) 0.21 -0.36 0.77 High
Flexibility (shoulder, left) Nam (2017) 0.13 -043 0.70 High
Flexibility (wrist) Nam (2017) 0.69 0.11 1.28 High
Flexibility (leg) Nam (2017) 0.96 036 1.56 High
Number of behavior repetitions Park (2018) 0.22 -0.16 0.60 High
Exercise habit intensity Park (2018) 0.77 0.37 1.16 Low
Exercise participation motivation Yuetal. (2021) 0.75 042 1.08 High
Exercise continuation intention Yuetal. (2021) 0.81 048 1.15 High
Menopause-specific quality of life (MENQOL) Kang (2022) -0.74 -1.45 -0.04 High
Handgrip Kang (2022) -0.30 -0.98 0.39 High
Physical activity self-efficacy Jung &Ha (2019) 2.17 1.29 3.06 High
Physical activity behavior Jung &Ha (2019) 225 135 3.15 High
Daily walking steps Jung &Ha (2019) 0.75 0.03 147 High
Weight An et al. (2020a) -0.54 -1.17 0.09 Moderate
BMI An et al. (2020a) -0.32 -0.94 0.30 Moderate
fat mass An et al. (2020a) -0.88 -1.53 -0.23 High
Body fat (%) An et al. (2020a) -0.72 -1.37 -0.08 Moderate
Skeletal muscle mass An et al. (2020a) 0.13 -0.49 0.75 Moderate
Waist to Hip ratio (WHR) An et al. (2020a) -1.23 -1.91 -0.54 High
VO.max (mL/kg/min) An et al. (2020a) 0.98 032 1.64 High
HDL-C An et al. (2020a) 0.35 -0.28 0.97 Moderate
LDL-C An et al. (2020a) -0.09 -0.71 0.53 Moderate
Fasting blood glucose (FBG) An etal. (2020a) -0.61 -1.25 0.03 Moderate
Weight An et al. (2020b) -0.38 -1.01 0.24 Moderate
Body mass index (BMI) An et al. (2020b) -0.26 -0.88 0.36 Moderate
Fat mass An et al. (2020b) -0.36 -0.98 0.27 Moderate
Body fat (%) An et al. (2020b) -0.17 -0.79 045 Moderate
Skeletal muscle mass An et al. (2020b) -0.25 -0.87 0.37 Moderate
Waist to Hip ratio (WHR) An et al. (2020b) -0.49 -1.12 0.14 Moderate
VO,max (mL/kg/min) An et al. (2020b) 0.44 -0.18 1.07 Moderate
HDL-C An et al. (2020b) 0.04 -0.58 0.66 Moderate
LDL-C An et al. (2020b) -0.22 -0.85 040 Moderate
Fasting blood glucose (FBG) An et al. (2020b) -0.33 -0.95 0.30 Moderate

Cl, confidence interval; GRADE, grading of recommendations, assessment, development and evaluation; HDL-C, high density lipoprotein cholesterol; LDL-

C, low density lipoprotein cholesterol; BMI, body mass index.
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Table 3. Effectiveness results of management-based mobile interventions

: Author Effect estimate 95%Cl GRADE
Outcome and outcome domain , .
(year) (Hedges'g) Lower limit Upper limit ~ certainty

Self-efficacy in exercise Kim (2021) 129 0.74 1.84 High
Yang (2021) 448 3.50 5.46 High
Lee (2019) -0.01 -0.58 0.56 High
Choi & Chae (2020) 1.38 0.82 1.94 High
Park et al. (2017) 0.31 -0.25 0.87 High
Total 143 (z=247) 0.30 257

Body mass index (BMI) Kim (2021) -041 -0.91 0.09 High
Yang (2021) -1.34 -1.91 -0.77 High
Choi & Chae (2020) 0.07 -043 0.58 Moderate
Han (2022a) -0.65 -1.29 -0.01 High
Han (2022b) -1.08 -1.75 -041 High
Kim et al. (2015) -0.29 -0.98 0.40 High
Total -0.60 (z=-2.70) -1.04 -0.17

Waist to Hip Ratio (WHR) Kim (2021) -0.56 -1.06 -0.05 High
Kim et al. (2015) -0.33 -1.02 0.36 High
Total -048 (z=-2.31) -0.89 -0.07

Fasting blood sugar (FBS) Kim (2021) -1.09 -1.62 -0.56 High
Yang (2021) 0.98 043 1.52 High
Kim et al. (2015) 0.22 -0.46 091 High
Total 0.03 (z=0.05) -1.24 131

Total cholesterol (TC) Kim (2021) -0.71 -1.22 -0.20 High
Yang (2021) -0.09 -0.60 0.42 High
Kim et al. (2015) -0.09 -0.77 0.59 High
Total -0.32(z=-147) -0.74 0.11

Triglycerides (TG) Kim (2021) -1.02 -1.55 -0.50 High
Kim et al. (2015) -0.13 -0.81 0.56 High
Total -0.60 (z=-1.35) -1.48 0.28

HDL-C Kim (2021) 0.69 0.18 1.20 High
Kim et al. (2015) -049 -1.19 0.20 High
Total 0.12(z=0.21) -1.03 1.28

Waist circumference (WC) Yang (2021) -0.17 -0.68 0.35 High
Choi & Chae (2020) -0.25 -0.75 0.26 Moderate
Han (2022a) -041 -1.04 0.22 High
Han (2022b) -0.68 -1.32 -0.04 High
Total -0.34 (z=-2.37) -0.62 -0.06

Systolic blood pressure (SBP) Yang (2021) -2.06 -2.70 -1.42 High
Choi & Chae (2020) -0.53 -1.04 -0.02 Moderate
Han (2022a) 0.28 -0.35 0.90 High
Han (2022b) 0.34 -0.28 0.97 High
Kim et al. (2015) -0.56 -1.26 0.14 High
Total -0.50 (z=-1.20) -1.33 0.32

Diastolic blood pressure (DBP) Yang (2021) -0.60 -1.13 -0.08 High
Choi & Chae (2020) -0.74 -1.26 -0.22 Moderate
Han (2022a) 0.72 0.08 136 High
Han (2022b) 0.83 0.18 148 High
Kim et al. (2015) -0.46 -1.15 0.24 High
Total -0.06 (z=-0.19) -0.72 0.60

Health-related QoL Choi & Chae (2020) 1.65 1.07 224 High
Han (2022a) 0.26 -0.37 0.88 High
Han (2022b) 0.20 -042 0.82 High
Total 0.71 (z=1.46) -0.24 1.66

(Continued to the next page)
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Table 3. Continued

: Author Effect estimate 95%Cl GRADE
Outcome and outcome domain , .
(year) (Hedges'g) Lower limit Upper limit ~ certainty
Weight Han (2022a) -0.41 -1.04 0.21 High
Han (2022b) 0.14 -048 0.77 High
Kim et al. (2015) -0.18 -0.86 0.51 High
Total -0.14 (z=-0.76) -0.52 0.23
Outcome expectation for exercise Choi & Chae (2020) 1.66 1.08 2.25 Moderate
Kim et al. (2015) 1.38 0.61 215 High
Total 1.56 (z=6.54) 1.09 2.03
Physical activity Yu (2021) 0.96 0.32 1.60 High
Han (2022a) -5.16 -6.50 -3.81 High
Han (2022b) 229 1.48 3.11 High
Kim et al. (2019) 6.86 6.54 7.18 Moderate
Total 1.27 (z=0.56) -3.15 5.70
Musculoskelectal symptom (neck) Lee (2019) 0.22 -0.35 0.79 High
Musculoskelectal symptom (shoulder) Lee (2019) 0.38 -0.19 0.96 High
Musculoskelectal symptom (back) Lee (2019) -0.19 -0.76 0.38 High
Musculoskelectal symptom (hands/wrist) Lee (2019) -0.11 -0.68 0.46 High
Musculoskelectal symptom (arms) Lee (2019) 0.09 -048 0.65 High
Musculoskelectal symptom (legs) Lee (2019) -0.10 -0.66 047 High
Musculoskelectal symptom (feet/ankles) Lee (2019) -0.39 -0.97 0.18 High
Social support in exercise Lee (2019) 037 -0.21 0.94 High
Physical fitness (flexibility, back [sit-down]) Lee (2019) 0.03 -0.53 0.60 High
Grip power (Lt.) Lee (2019) -0.74 -1.33 -0.15 High
Grip power (Rt.) Lee (2019) -0.67 -1.25 -0.08 High
Leg strength Lee (2019) -0.69 -1.28 -0.11 High
Abdominal strength Lee (2019) -0.18 -0.74 0.39 High
Performing stretching exercises Lee (2019) -0.28 -0.86 0.29 High
Fat Changes (%) Han (2022a) -0.29 -0.91 0.33 High
VFA Changes (cm?) Han (2022a) -047 -1.10 0.16 High
Body shape satisfaction (BSQ changes) Han (2022a) -0.45 -1.08 0.18 High
Self-efficacy in health management (KSRAPH changes) Han (2022a) 045 -0.18 1.07 High
Fat Changes (%) Han (2022b) -0.48 -1.11 0.15 High
VFA Changes (cm?) Han (2022b) -0.76 -1.41 -0.12 High
Body shape satisfaction (BSQ changes) Han (2022b) -0.56 -1.20 0.07 High
Self-efficacy in health management (KSRAPH changes) Han (2022b) 0.68 0.04 1.32 High

Walking (Subdomains of health behaviors) Kim et al. (2019) 7.76 7.40 8.11 Low
Benefits of exercise Park et al. (2017) 0.71 0.13 1.28 High
Barriers of exercise Park et al. (2017) -0.57 -1.14 0.00 High
Exercise adherence (enabling) Kim et al. (2015) -0.13 -0.81 0.56 High
Exercise adherence (reinforcing) Kim et al. (2015) -0.16 -0.84 0.52 High
Exercise adherence (predisposing) Kim et al. (2015) 0.69 -0.02 1.39 High
Exercise satisfaction (psychological) Kim et al. (2015) 047 -0.23 1.16 High
Exercise satisfaction (mental) Kim et al. (2015) 141 0.64 2.18 High
Exercise satisfaction (physical) Kim et al. (2015) 0.86 0.14 157 High
Exercise satisfaction (interpersonal relationship enhancement) Kim et al. (2015) 0.02 -0.66 0.71 High
Fat (%) Kim et al. (2015) -0.33 -1.02 0.36 High
Fat (kg) Kim et al. (2015) -0.27 -0.95 042 High
LDL-C Kim et al. (2015) 0.15 -0.54 0.83 High
Lifestyle related health behavior (exercise) Yang (2021) 2.31 1.64 2.98 High
Physical activity among health-promoting behaviors (HPLP-I) Yu (2021) 1.51 0.82 2.21 High

Cl, confidence interval; GRADE, grading of recommendations, assessment, development and evaluation; HDL-C, high density lipoprotein cholesterol; QoL,
quality of life; VFA, visceral fat area; LDL-C, low density lipoprotein cholesterol.
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Figure 2. Number of studies considering the PROGRESS-Plus factors.
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