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Abstract
Background: The administration of incentives to promote physical activity, such as the amount or timing, can vary depending
on target health behaviors, research settings, intervention delivery channels, and participants’ preferences. Interventions
implemented at scale necessitate the consideration of potential fiscal constraints for public health promotion. Since limited
funding is a barrier to implementing community-based interventions, examining both immediate and sustained effects of
temporary incentive increases on physical activity is important.
Objective: This study aimed to evaluate the effect of a 1-week double-point event on increasing physical activity among
low-engaged individuals in the context of a community-based mobile intervention.
Methods: Using retrospective data from a Seoul Metropolitan Government mobile health (mHealth) intervention, we
evaluated the effects of a 1-week double-point incentive on participants’ physical activity. During 3 registration phases
from November to December 2021, a total of 50,145 individuals enrolled. Our analysis focused on the low-engaged group
(n=27,833, 55.5%), who averaged fewer than 3 days per week of meeting the daily step challenge (at least 7000 steps) before
the intervention. We performed a segmented regression analysis to assess changes in physical activity before and after the
event. Multivariable logistic regression and Cox proportional hazards models were used to identify factors associated with
improving and maintaining physical activity after starting the intervention.
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Results: Of 27,833 low-engaged participants, only 13.7% (n=3835) improved their physical activity. Daily challenge
engagements per week increased by 2.53 times, and average daily steps increased by 1924.97 (standardized mean difference
0.55, 95% CI 0.51‐0.58). In multivariable logistic regression, older age was significantly associated with improved physical
activity immediately after starting the intervention. However, 50% (1918/3835) of the improved group was likely to return
to low engagement 3 weeks after the intervention ended. Older age and use of certain wearable devices were associated with
maintaining physical activity after the intervention.
Conclusions: Double-point incentives in the short term may serve as a cue-to-action to motivate low-engagement targets;
however, they do not seem to guarantee long-term maintenance in the context of community-based mHealth interventions.
Further research is needed to identify additional strategies beyond monetary incentives to sustain long-term healthy behavior.
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Introduction
Physical inactivity is the fourth leading cause of global
mortality, contributing significantly to the global health
burden [1]. As of 2016, a total of 27.5% of the global
population was physically inactive, a prevalence that has
persisted since 2001 [2]. This widespread inactivity poses
health risks and results in substantial health care costs
for governments and other stakeholders [3]. Achieving the
recommended levels of physical activity remains challeng-
ing; for example, in 2018, a total of 39.5% of Americans
aged 18 years and older did not meet the aerobic activ-
ity guidelines [4]. To combat this, many countries have
implemented community-based mobile interventions, such as
the Carrot Rewards program in Canada and the National
Steps Challenge Season 3 in Singapore, which have success-
fully increased physical activity [5-7].

Despite the promising effect of community-based mobile
interventions, encouraging properly those whose engage-
ment waned during the intervention remains challenging.
To address this challenge, providing financial rewards or
incentives is considered a good way, demonstrating up to
2.5-fold greater effectiveness in promoting physical activity
engagement compared to nonincentivized conditions [8-10].
A meta-analysis revealed that among studies only targeting
physically inactive populations, financial incentives improved
a mean increase of 1150 steps per day [6].

The administration of incentives, such as the amount
or timing, can vary depending on target health behav-
iors, research settings, intervention delivery channels, and
participants’ preferences [5,11-13]. Interventions implemen-
ted at scale necessitate the consideration of potential fiscal
constraints for public health promotion. Thus, the incentive
operation may change during the intervention administration
due to business or financial decisions, and these changed
rewards may impact user engagement [14]. In a longitudinal
study with 55,000 users of a commercial physical activity
application, reducing incentive size over time was associated
with lowering user engagement [15]. Another longitudinal
study revealed that adding a team-based incentive policy
to the conventional individual-oriented policy contributed to
improving daily step counts [16]. Additionally, a study with
1600 users reported that their physical activity decreased after
reducing incentives [14].

The previous studies allowed us to examine the rela-
tionship between incentive changes and user behaviors in
a real-world context [17]. However, further elucidation is
needed regarding the effect of intentional, theory-based
changes to incentive policies on user engagement within
community-based mobile physical activity interventions.
Specifically, as limited funding is a barrier to implementing
community-based interventions, examining both immediate
and sustained effects of temporary incentive increases on
physical activity is important [18]. Therefore, our study aimed
to evaluate the effect of a 1-week double-point event on
increasing physical activity among low-engaged individuals
in the context of a community-based mobile intervention.
We also identified which participants increased their activity
due to the event and assessed how long these improvements
lasted.

Methods
Study Population
This retrospective cohort study used data from “On Seoul,
Health On (OSHO),” a 9-month community-based mobile
health (mHealth) intervention program organized by the
Seoul Metropolitan Government from November 2021 to
July 2022. The analysis focused on a subset of participants
who were categorized into the low-engaged group in terms
of physical activity during the program’s initial phase (1
month). The low-engaged group was defined as individuals
who engaged in the daily step count challenge (completing
at least 7000 steps) for an average of less than 3 days per
week. Several studies suggest that taking 7000 steps per day
is a minimum recommended level of physical activity to
reduce the risk of morbidity or mortality in adults [19-21].
Moreover, the government aimed to facilitate the participants’
self-efficacy by setting achievable goals for a wide range of
age groups [22,23]. Additionally, setting it to 7000 steps per
day can be reasonable considering that the average number
of steps for Koreans is 5755 [24], and it is usually recommen-
ded to increase the target setting by about 10%‐15% [6]. A
total of 50,145 participants registered for the program, and
27,833 (55.5%) individuals in the low-engaged group during
the initial phase of the program were included in this study
(Figure S1 in Multimedia Appendix 1).
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Description of the OSHO Program
The OSHO program aimed to enhance physical activity levels
of individuals in Seoul, South Korea. Eligibility for the
program required participants to be adults aged 19‐64 years,
residing or working in Seoul, and owning a mobile device
compatible with at least Android (version 5.0; Google LLC)
or iOS (version 10.0; Apple). Recruitment was conducted
through the program’s official homepage, media coverage,
and advertisements in subway stations. During 3 registration
phases spanning November to December 2021, a total of
50,145 individuals registered to participate. Upon registration,
participants were provided with 1 of 4 different wearable
devices free and asked to install a mobile app for the
program. All wearable devices measured steps in real time,
but the shape (band-like or watch-like) and the availability
of additional functions (body composition, heart rate, etc)
varied depending on the brand. Detailed specifications of
each wearable brand are presented in the supplementary
materials (Table S1 and Figure S2 in Multimedia Appendix
1). The mobile app enabled participants to monitor their step
counts as recorded by the wearable device. To encourage
participation, individuals received 200 points, convertible to
an equivalent amount of cash (KR ₩200, approximately US
$0.20), for every 7000 steps or more per day. The points
could be redeemed to promote their health at pharmacies,
sports facilities, and other designated health care businesses.
“Spring Walk Campaign”: Additional
Financial Incentive Event
Approximately 4 months after the start of the program,
the “Spring Walk Campaign” (SWC) was introduced as a
special 1-week event, starting on March 21, 2022. The SWC
was intended to encourage physical activity among partici-
pants who remained inactive during the initial intervention
by providing additional financial incentives. The SWC was
advertised to OSHO participants through the mobile app and
the official website. During the event, those who engaged
in the daily step challenge were awarded double points (400
points) to encourage physical activity. We anticipated that
the SWC, a temporary incentive increase, could motivate the
low-engaged participants based on a behavioral mechanism
that combines “loss aversion” and “scarcity effects” [25].
Although the intervention offered additional rewards rather
than removing existing ones, which is not a classical use
of loss aversion, the limited-time nature may have triggered
similar urgency effects associated with perceived opportunity
costs.
Outcomes
The primary outcome was the immediate change in physi-
cal activity during the SWC event. Physical activity was
evaluated using steps counted by wearable devices. Individu-
als who succeeded in the daily step challenge (>7000 steps)
for at least 3 days a week were considered the improved
group. The secondary outcome was the maintenance of
improved physical activity among participants who transi-
tioned to the improved group during the SWC after the
removal of additional incentives.

At the time of registration for this program, sociodemo-
graphic information, including sex, age, and occupation, was
assessed. The BMI and comorbidities were also assessed.
Physical activity levels at enrollment were assessed using the
International Physical Activity Questionnaire-7 Short Form
[26]. This measure is a self-administered tool that focuses on
the frequency and duration of walking, moderate to vigorous
intensity activities, and sedentary time over the past 7 days.
In this study, we adapted the instrument by using 6 items
while excluding 1 item that assessed sedentary behavior.
Responses were converted to metabolic equivalent of task
(MET)–minutes per week, an objective metric that quanti-
fies the energy cost of physical activities [27]. One MET
is defined as the amount of oxygen consumed while sitting
at rest and equals 3.5 mL O₂ per kg body weight×min
[28]. Based on MET-min/wk values, participants’ physical
activities were categorized into 3 levels—low, moderate, and
high. The criteria for these categorizations are detailed in
Table S2 in Multimedia Appendix 1. Step count data recorded
in real time through wearable devices were summarized and
shared as daily cumulative figures. All distributed devices
were manufactured by Korean companies and had obtained
KC (Korea Certification) for product safety and qualification
testing. Only authorized personnel had access to the data
on the OSHO administration server, and the research team
obtained deidentified data.
Statistical Analyses
Descriptive analyses were performed to summarize par-
ticipants’ baseline characteristics. Significance tests were
conducted using the chi-square test (for categorical variables)
or t test (for continuous variables), and the standardized mean
difference (SMD) was estimated to present the magnitude of
the difference between the 2 groups, considering this study’s
population size.

We performed a segmented regression to analyze changes
in daily user engagement trajectories before and after the
SWC. An equation of the regression model was considered
to define levels (eg, y-intercepts) and slopes for each time
segment (before vs after starting the SWC). Time started
from 0, and the intervention was coded as 0 (before starting
the SWC) and 1 (after starting the SWC). Time since the
intervention was measured in days post the SWC. The model
was fitted using the restricted maximum likelihood method,
including the autoregressive error term. The autocorrelation
value was calculated using the Durbin-Watson test. After
fitting, we presented a graphical depiction of the data points
and trend lines. Multivariable logistic regression was used to
identify the factors associated with improved physical activity
(the improved group) after the event. This model was adjusted
for potential confounders, including age, sex, BMI, physical
activity level at enrollment, chronic diseases, OS type, and
wearable device type. The inclusion of OS type was due to
its potential to reflect individual behavior disposition [29]
or varying motivations for healthy behavior change among
users [30]. Additionally, we considered that heterogeneity
across wearable brands may result in different user experien-
ces and satisfaction with the OSHO program [31,32]. This
was because certain brands had high dropout rates in the
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exploratory analysis, which may be a confounder or attrition
bias (Table S3 in Multimedia Appendix 1). Technological
features are also known to influence user engagement [33].
Kaplan-Meier survival curves were plotted to estimate the
time to the first occurrence of relapse to the low engage-
ment level in the improved group, with weekly time points.
Differences between curves were assessed using the log-rank
test. All statistical analyses were conducted using R (version
4.3.1; R Foundation for Statistical Computing). Statistical
significance was defined as a 95% CI and a P value of <.05.
Ethical Considerations
This study was approved by the institutional review board
of the Samsung Medical Center (SMC 2022-07-073). All
individuals who participated in the OSHO program provi-
ded informed consent for the program registration. However,
our research uses retrospective data containing anonymized
personal information and has received a waiver of additional
informed consent for the analyses from the participants.
Participants received 200 points (equivalent to 200 Korean
Won or approximately USD 0.20) for each day they achieved

7,000 steps or more. These points could be redeemed at
pharmacies, sports facilities, and other designated health-rela-
ted businesses.

Results
Comparison of Demographic
Characteristics Between Those With
Improved Physical Activity During the
SWC and Those With No Improvement
Of 27,833 participants included in the analysis, 3835 (13.7%)
showed improved physical activity during the SWC (Fig-
ure S1 in Multimedia Appendix 1). The improved group
members were older (39.4 vs 37.4 years, SMD=0.194) and
especially included more adults aged 40 years and over,
compared to the nonimproved group (SMD=0.215, Table 1).
The BMI (SMD=0.031) and physical activity level at baseline
(SMD=0.054) were similar between the 2 groups.

Table 1. Difference in demographic characteristics by improved physical activity during the Spring Walk Campaign.

Overall (N=27,833)
Improved physical activity during the Spring Walk
Campaign Standardized mean difference
Yes (n=3835) No (n=23,998)

Age (years), mean (SD) 37.7 (10.3) 39.4 (10.2) 37.4 (10.3) 0.194
Age groups (years), n (%)
  20s 7730 (27.8) 797 (20.8) 6933 (28.9) 0.215
  30s 9214 (33.1) 1241 (32.4) 7973 (33.2)   
  40s 7034 (25.3) 1168 (30.5) 5866 (24.4)   
  50s 3073 (11) 498 (13) 2575 (10.7)   
  60s 782 (2.8) 131 (3.4) 651 (2.7)   
Sex (female) 18,470 (66.4) 2644 (68.9) 15,826 (65.9) 0.064
BMI (kg/m2), mean (SD) 23.9 (18.4) 23.8 (3.7) 23.9 (19.6) 0.013
BMI categories (kg/m2), n
(%)
  Underweight 1433 (5.1) 181 (4.7) 1252 (5.2) 0.031
  Normal 12,272 (44.1) 1671 (43.6) 10,601 (44.2)   
  Overweight 5525 (19.9) 790 (20.6) 4735 (19.7)   
  Obese 8603 (30.9) 1193 (31.1) 7410 (30.9)   
Physical activity level, n (%)       0.054
  Inactive 16,028 (57.6) 2132 (55.6) 13,896 (57.9)   
  Minimally active 6586 (23.7) 981 (25.6) 5605 (23.4)   
  High active 5219 (18.8) 722 (18.8) 4497 (18.7)   
Chronic diseases, yes, n (%) 5016 (18) 719 (18.7) 4297 (17.9) 0.022
OS type (%)a, n (%)       0.137
  iOS 9393 (33.9) 1085 (28.4) 8308 (34.8)   
  Android 18,322 (66.1) 2735 (71.6) 15,587 (65.2)   
Wearable device type (%), n
(%)

      0.154

  A 16,297 (58.6) 2424 (63.2) 13,873 (57.8)   
  B 5621 (20.2) 751 (19.6) 4870 (20.3)   
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Overall (N=27,833)
Improved physical activity during the Spring Walk
Campaign Standardized mean difference
Yes (n=3835) No (n=23,998)

  C 1156 (4.2) 177 (4.6) 979 (4.1)   
  D 4759 (17.1) 483 (12.6) 4276 (17.8)   

aN= 27,715, eliminated 118 missing values.

Factors Associated With Moving to the
Improved Group During the SWC
In multivariable logistic regression, participants in their aged
(years) 30s (adjusted odds ratio [aOR] 1.40, 95% CI 1.27‐
1.54), 40s (aOR 1.79, 95% CI 1.62‐1.97), 50s (aOR 1.73,
95% CI 1.53‐1.95), and 60s (aOR 1.82, 95% CI 1.48‐2.23)
were more likely to show improved physical activity during
the SWC (Table 2). Additionally, those who had minimal

physical activity levels assessed using the International
Physical Activity Questionnaire-7 Short Form at baseline
(aOR 1.16, 95% CI 1.07‐1.26) or used android-powered
smartphones compared to iOS (aOR 1.20, 95% CI 1.11‐
1.30) were more likely to show improved physical activity.
However, those who received wearable B (aOR 0.89, 95% CI
0.81‐0.97) or wearable D (aOR 0.63, 95% CI 0.57‐0.70) were
less likely to show improved physical activity.

Table 2. Factors associated with improved physical activity during the Spring Walk Campaign (N=27,833).
Adjusted OR (95% CI)a

Age (years)   
  20s Reference
  30s 1.40 (1.27-1.54)
  40s 1.79 (1.62-1.97)
  50s 1.73 (1.53-1.95)
  60s 1.82 (1.48-2.23)
Sex (female) 1.23 (1.14-1.33)
BMI (kg/m2)   
  Underweight Reference
  Normal 1.05 (0.89-1.24)
  Overweight 1.10 (0.92-1.32)
  Obese 1.09 (0.92-1.30)
Physical activity level   
  Inactive Reference
  Minimally active 1.16 (1.07-1.26)
  High active 1.08 (0.99-1.19)
Chronic diseases (yes) 0.93 (0.84-1.02)
OS type (%)b   
  iOS Reference
  Android 1.20 (1.11-1.30)
Wearable device type (%)   
  A Reference
  B 0.89 (0.81-0.97)
  C 1.00 (0.84-1.18)
  D 0.63 (0.57-0.70)

aAdjusted Model included age group, sex, BMI, physical activity level, chronic diseases, type of operating system, and wearable device type.
bN=27,715, eliminated 118 missing values.

Immediate Changes in Physical Activity
After Starting the SWC
Daily activity challenge achievement rate (%) tended to
decrease by 0.18 units per day at 27.45 (Figure 1). After
starting the SWC, the achievement rate immediately increased

by 8.16 (P<.001). Especially, those with improved physical
activity during the SWC increased their weekly engagement
from an average of 1.76 to 4.29 times (SMD=1.81, 95% CI
1.76‐1.86, Table 3). Concerning average step count, there was
an increase of 1924.97 steps in those with improved physical
activity during the SWC (SMD=0.55, 95% CI 0.51‐0.58).

JMIR MHEALTH AND UHEALTH Joo et al

https://mhealth.jmir.org/2025/1/e66227 JMIR Mhealth Uhealth 2025 | vol. 13 | e66227 | p. 5
(page number not for citation purposes)

https://mhealth.jmir.org/2025/1/e66227


Figure 1. Graphical depiction of interrupted time series analysis of physical activity engagement before and after the Spring Walk Campaign.
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Table 3. Changes in the number of daily challenge engagement per week and average daily step counts before and during the Spring Walk
Campaign.

Before the Spring
Walk Campaign,
mean (SD)

During the Spring
Walk Campaign,
mean (SD)

Mean difference Standardized mean
difference (95% CI)

The number of daily challenge engagements per week         
  Overall 0.57 (0.87) 0.77 (1.56) 0.20 0.17 (0.16 to 0.18)
  Improved group (N=3835) 1.76 (0.83) 4.29 (1.22) 2.53 1.81 (1.76 to 1.86)
  Nonimproved group (N=23,998) 0.38 (0.71) 0.21 (0.54) −0.17 −0.26 (−0.27 to –

0.25)
Average step counts per day         
  Overall 2857.22 (3724.84) 2243.80 (3714.70) −613.42 −0.18 (−0.19 to –

0.17)
  Improved group (N=3835) 6769.13 (3640.74) 8694.10 (2857.22) 1924.97 0.55 (0.51 to 0.58)
  Nonimproved group (N=23,998) 2232.08 (3337.30) 1213.01 (2643.52) −1019.07 −0.32 (−0.34 to –

0.31)

Sustaining Improved Physical Activity
After the SWC Ended
After starting the SWC, the decreasing slope of the comple-
tion rates improved from −0.18 to −0.02 (P<.001, Figure 1).
The Kaplan-Meier curve showed that half of the improved
group were likely to return to low engagement in physical
activity 3 weeks after the SWC ended (Figure 2). In the

multivariable Cox proportional hazards model, participants
in their aged (years) 20s (adjusted hazard ratio [aHR] 1.44,
95% CI 1.19‐1.75) or 30s (aHR 1.27, 95% CI 1.05‐1.53)
had a higher risk of returning to low engagement in physical
activity after the SWC ended (Table 4). Moreover, users of
wearable B (aHR 1.12, 95% CI 1.03‐1.21) and wearable D
(aHR 1.15, 95% CI 1.04‐1.27) had a greater risk of returning
to low engagement compared to users of wearable A.

Figure 2. Kaplan-Meier curves for time to return to low engagement in physical activity after the Spring Walk Campaign ended among the improved
group. SWC: Spring Walk Campaign.

JMIR MHEALTH AND UHEALTH Joo et al

https://mhealth.jmir.org/2025/1/e66227 JMIR Mhealth Uhealth 2025 | vol. 13 | e66227 | p. 7
(page number not for citation purposes)

https://mhealth.jmir.org/2025/1/e66227


Table 4. Factors associated with relapse to low physical activity engagement after the Spring Walk Campaign among participants with improved
physical activity during the Spring Walk Campaigna.

Crude hazard ratio (95% CI) Adjustedb hazard ratio (95%
CI)c,d

Age group (years)     
  20s 1.43 (1.19-1.72) 1.44 (1.19-1.75)
  30s 1.26 (1.05-1.51) 1.27 (1.05-1.53)
  40s 1.02 (0.85-1.23) 1.03 (0.86-1.24)
  50s 0.99 (0.82-1.20) 1.00 (0.82-1.21)
  60s Reference Reference
Sex (female) 0.98 (0.91-1.07) 0.99 (0.91-1.08)
BMI (kg/m2), mean (SD) 1.04 (0.97-1.12) 1.04 (0.96-1.11)
  Underweight Reference Reference
  Normal 0.92 (0.79-1.07) 0.98 (0.84-1.14)
  Overweight 0.96 (0.81-1.12) 1.05 (0.89-1.24)
  Obese 0.96 (0.82-1.12) 1.05 (0.89-1.24)
Physical activity level     
  Inactive Reference Reference
  Minimally active 0.97 (0.90-1.04) 0.98 (0.91-1.06)
  High active 0.99 (0.91-1.07) 1.01 (0.92-1.10)
Chronic diseases (yes) 0.93 (0.85-1.00) 1.02 (0.93-1.12)
OS type (%)d     
  iOS Reference Reference
  Android 0.89 (0.83-0.95) 0.96 (0.89-1.03)
Wearable device type (%)     
  A Reference Reference
  B 1.12 (1.03-1.21) 1.12 (1.03-1.21)
  C 0.89 (0.76-1.04) 0.93 (0.80-1.08)
  D 1.11 (1.01-1.23) 1.15 (1.04-1.27)

aThe improved group (N1=3820).
bEliminated 15 missing values.
cCrude model represents the crude hazard ratio (95% CI).
dAdjusted Model included age group, sex, BMI, physical activity level, chronic diseases, OS type, and wearable device type.

Discussion
Principal Findings
In this study, we evaluated the effect of a 1-week double-
point event on increasing physical activity among low-
engaged individuals in the context of a community-based
mobile intervention. We also identified which participants
increased their activity due to the event and assessed
how long these improvements lasted. We found that 14%
(n=3835) of those who were in the low-engaged group with
the intervention improved their physical activity during the
SWC. However, the effect diminished in 50% (1918/3835) of
the participants within 3 weeks, with those in their 20s and
30s showing a more rapid return to preintervention levels.

Immediate Effects of a 1-Week Double-
Point Incentive Event on Change of
Physical Activity
In our study, the OSHO program provided a stream of
small-size incentives (US $0.20 per day) for achieving
the daily physical activity challenge. However, participants’
physical activity or engagement with the program declined
over time. We found that temporarily increasing incentives
could help improve intervention engagement, potentially
leading to physical activity improvement. Immediately after
starting the SWC, the achievement rate of the daily activity
challenge increased by 8.16%. In the low-engaged group
of 27,833 people, approximately 14% (n=3835) showed an
improvement in their physical activity during the SWC. In
general, larger absolute amounts of financial incentives tend
to ensure greater user engagement with mobile interventions
[5,8]. However, recent evidence highlights that considering
how to design an incentive structure is more important
than securing a larger amount of incentives. A study using
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real-world data from 54,817 Canadians found that decreas-
ing incentives over time can lead to lower user engagement
in mobile health programs [15]. Another real-world study
found that policy change toward increasing the uncertainty
of obtaining incentives led to decreased physical activity
among users [14]. A randomized controlled trial in which
the total amount of incentives was the same but the structure
was different found that a constant incentive rate was more
effective than increasing or decreasing rates over time [34].
Therefore, considering our research and previous studies,
it would be necessary to develop and evaluate effective
incentive policies to increase user participation. However,
since the overall effect size of SWC was low (SMD=0.17)
and certain participants responded to it, multiple incentive
structures should be established within an intervention [35].

Lasting Effects of a 1-Week Double-Point
Incentive Event on Change of Physical
Activity
Although 14% (n=3835) of the low-engaged group became
more active during the SWC, 50% (1918/3835) of them
relapsed into the low-engaged group within 3 weeks after
the event. This suggests that the temporary incentive increase
does not ensure long-term effects on physical activity.
Participants may feel that the end of SWC was akin to a
withdrawal of an incentive. Though attitudinal assessment of
participants was not a primary focus of this investigation,
study of participants’ attitudes toward the SWC will be
important in future initiatives.

Eventually, this may lead to lowering their motivation. In
previous studies, financial incentives rarely led to long-term
behavior change; particularly, people tended to revert to their
initial behaviors soon after the incentives stopped [36]. A
large randomized clinical trial evaluating the effects of a
fitness tracker and various incentive structures on physical
activity found that those who received cash incentives were
more physically active than the control group for 6 months
[5]. However, the effect diminished over the 6 months after
the incentives ended. A meta-analysis also indicated that only
4 of the 18 studies exhibited positive effects following the
end of the interventions. These interventions include various
types of incentives, such as immediate rewards, team-based
incentives, loss-framed incentives, etc, based on a randomized
controlled trial [6]. In general, monetary incentives could
encourage extrinsic motivation while discouraging intrinsic
motivation [37]. Therefore, strategies are needed that can
quickly convert extrinsic rewards provided within a tempo-
rary event into intrinsic motivation [36-38]. For instance,
combining wearable technology with regular counseling
produced higher engagement rates, indicating that integrating
financial incentives with personalized support and feedback
may be a good option [39].

Impact of Age and Technology-Related
Factors on Physical Activity Changes
In our study, we found that the older age group had greater
responsiveness to the SWC and were more likely to maintain
their improved physical activity. These findings are supported

by previous studies that have noted greater participation
among older adults in physical activity interventions [8,40].
According to a study using combined data from 8 studies
with 100,000 participants, older age was a significant factor
associated with retention in remote digital health studies
[41]. Another longitudinal study with 1000 participants found
that older age was positively associated with consistent and
continued use of mobile health apps after becoming a user
[42]. A possible reason is that older people are relatively
more responsive to health care services, so their satisfaction
and perceived benefits from mHealth may have been well
maintained [43]. This may reflect the older population’s
greater temporal flexibility compared to younger individuals
constrained by occupational commitments. Another possible
explanation may be that older people placed a higher value
on the use of incentives provided in our study. According
to the administrative manual of the OSHO program, the
places where the points could be redeemed were limited
to pharmacies, sports facilities, and other designated health
care businesses to improve their health. This may not have
been appealing to younger participants. Indeed, an explor-
atory study with Israeli adults (n=379) aged 20‐89 years
reveals that while participants in the young age group
(ages 20‐39 years) rated 4 factors—affiliation, competition,
appearance, and mastery—as more important. In contrast, the
older age group (ages 61‐89 years) rated health benefits as
more important than the other age groups [44]. For younger
participants, strategies such as group exercises, challenges,
and sharing achievements on social media could be effec-
tive to encourage intrinsic motivation. Hence, it would be
necessary to consider tailored strategies to balance extrinsic
and intrinsic motivation for each age group [38].

Although we did not directly evaluate the participants’
user experience or investigate technological problems, it
is possible that participants had negative experiences with
certain brands of wearable devices. The Seoul Metropolitan
Government tried to distribute devices with similar specifica-
tions, but our exploratory analysis discovered that brands A
and B had higher dropout rates. This suggests that compat-
ibility issues with the OSHO app or other technological
problems with the devices may have negatively affected the
user experience. In fact, heterogeneity between devices and
systems for a single service can easily create compatibility
problems [45]. This may have affected engagement with the
intervention and, eventually, motivation for physical activity
[33]. Therefore, rather than solely considering incentives
as a means of increasing physical activity, it is important
to incorporate design and administrative considerations that
ensure consistent performance and user experience across
platforms and devices.
Limitations
Limitations of the current study may include confounding by
unmeasured variables. The Seoul Metropolitan Government
did not measure baseline health conditions such as weight,
BMI, or average steps before starting this promotion. We
applied retrospective analyses to evaluate a specific interven-
tion with a large population in a real-world setting where
experimental manipulations are not feasible. However, this
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approach may also have limitations in clearly identifying the
causal effects of the intervention due to unclear or selective
exposure to the intervention. To better validate the efficacy
of additional financial incentives, conducting a randomized
controlled trial will be needed. Behavioral aspects related to
physical activity, which could impact participants’ motivation
in the SWC, were also not considered. The use of wearable
devices or smartphone apps to track physical activity may
result in technological limitations or inaccuracies in data
collection. The OSHO program provided all participants with
wearable devices to monitor daily activities. However, there
may still be a possibility of underestimation of daily steps
if participants did not consistently wear the device. Addi-
tionally, not all participants had equal access to or famili-
arity with the technology, potentially affecting the results.
Moreover, this study may not have adequately measured or
addressed variations in participant engagement and adherence
to the intervention, which could have affected the outcomes.
Future research should explore methods to improve and
measure engagement to enhance the effectiveness of similar
interventions. Finally, the sample consisted solely of Seoul
citizens, where the walkability index ranks among the top
10 cities in the world [46]. The generalizability of our

findings could vary depending on the infrastructure of a
given location. Future studies should replicate and extend
the current findings using more diverse and representative
samples from different regions to enhance the generalizability
of the results.
Conclusions
In conclusion, we found that the double-point incentive
motivated only a small subset of participants, leading to
significant short-term increases in physical activity. How-
ever, only a small proportion of participants maintained
these behavioral changes, indicating that sustaining such
changes typically requires longer or repeated interventions
and personalized strategies to enhance both engagement and
long-term adherence. Financial incentives alone may not
be sufficient to promote sustained physical activity. Other
factors, such as personalized support, behavioral change
techniques, and environmental modifications, should be
considered to effectively enhance physical activity levels.
Integrating these elements can provide a more comprehen-
sive approach to motivate individuals and sustain healthy
behaviors.

Acknowledgments
There is no declaration for acknowledgments. This research was supported by the Seoul Metropolitan Government
(20220435393-00) and the SmartTech Clinical Research Center (SCRC), funded by the Ministry of Health & Welfare,
Republic of Korea (RS-2023-KH142023).
Data Availability
Data and codes supporting the findings of this study are available from the corresponding author on reasonable request.
Authors’ Contributions
JJ, ML, and JC conceptualized this study. ML, JT, and JC worked on the methodology and validated this study. JJ and ML did
the data curation, formal analysis, visualization of this study; and wrote and prepared the original draft. All authors reviewed
and edited the writing. JC supervised and obtained funding for this study.
Conflicts of Interest
The authors declare no conflicts of interest. However, JC, ML, and JY participated in this research project, which was
conducted with support and funding from the Seoul Metropolitan Government. Therefore, to ensure the transparency and
independence of the research project, data curation and analyses were performed and reviewed together with external experts
who were not involved in the research project. None of the authors received any financial benefits from the funder, including
royalties, incentives, stocks, or stock options.
Multimedia Appendix 1
Additional figures’ and tables’ final edits: Sankey plot, wearable device description and specifications, IPAQ-7 Short Form
Scoring protocol, and devices’ attrition rate. IPAQ-7: International Physical Activity Questionnaire - Short Form.
[DOCX File (Microsoft Word File), 344 KB-Multimedia Appendix 1]
References
1. Kohl HW 3rd, Craig CL, Lambert EV, et al. The pandemic of physical inactivity: global action for public health. Lancet.

Jul 2012;380(9838):294-305. [doi: 10.1016/S0140-6736(12)60898-8] [Medline: 23041199]
2. Tsao CW, Aday AW, Almarzooq ZI, et al. Heart Disease and Stroke Statistics-2022 update: a report from the American

Heart Association. Circulation. Feb 22, 2022;145(8):e153-e639. [doi: 10.1161/CIR.0000000000001052] [Medline:
35078371]

3. Ding D, Lawson KD, Kolbe-Alexander TL, et al. The economic burden of physical inactivity: a global analysis of major
non-communicable diseases. Lancet. Sep 24, 2016;388(10051):1311-1324. [doi: 10.1016/S0140-6736(16)30383-X]
[Medline: 27475266]

JMIR MHEALTH AND UHEALTH Joo et al

https://mhealth.jmir.org/2025/1/e66227 JMIR Mhealth Uhealth 2025 | vol. 13 | e66227 | p. 10
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=mhealth_v13i1e66227_app1.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e66227_app1.docx
https://doi.org/10.1016/S0140-6736(12)60898-8
http://www.ncbi.nlm.nih.gov/pubmed/23041199
https://doi.org/10.1161/CIR.0000000000001052
http://www.ncbi.nlm.nih.gov/pubmed/35078371
https://doi.org/10.1016/S0140-6736(16)30383-X
http://www.ncbi.nlm.nih.gov/pubmed/27475266
https://mhealth.jmir.org/2025/1/e66227


4. Elgaddal N, Kramarow EA, Reuben C. Physical activity among adults aged 18 and over: United States, 2020. NCHS
Data Brief. Aug 2022(443):1-8. [doi: 10.15620/cdc:120213] [Medline: 36043905]

5. Finkelstein EA, Haaland BA, Bilger M, et al. Effectiveness of activity trackers with and without incentives to increase
physical activity (TRIPPA): a randomised controlled trial. Lancet Diabetes Endocrinol. Dec 2016;4(12):983-995. [doi:
10.1016/S2213-8587(16)30284-4] [Medline: 27717766]

6. Mitchell MS, Orstad SL, Biswas A, et al. Financial incentives for physical activity in adults: systematic review and meta-
analysis. Br J Sports Med. Nov 2020;54(21):1259-1268. [doi: 10.1136/bjsports-2019-100633] [Medline: 31092399]

7. Rayward AT, Vandelanotte C, Corry K, Van Itallie A, Duncan MJ. Impact of a social media campaign on reach, uptake,
and engagement with a free web- and app-based physical activity intervention: the 10,000 steps Australia program. Int J
Environ Res Public Health. Dec 12, 2019;16(24):31842383. [doi: 10.3390/ijerph16245076] [Medline: 31842383]

8. Yao J, Lim N, Tan J, et al. Evaluation of a population-wide mobile health physical activity program in 696 907 adults in
Singapore. J Am Heart Assoc. Jun 21, 2022;11(12):e022508. [doi: 10.1161/JAHA.121.022508] [Medline: 35699174]

9. Giles EL, Robalino S, Sniehotta FF, Adams J, McColl E. Acceptability of financial incentives for encouraging uptake of
healthy behaviours: a critical review using systematic methods. Prev Med. Apr 2015;73(145-58):145-158. [doi: 10.1016/
j.ypmed.2014.12.029] [Medline: 25600881]

10. Giles EL, Robalino S, McColl E, Sniehotta FF, Adams J. The effectiveness of financial incentives for health behaviour
change: systematic review and meta-analysis. PLoS One. 2014;9(3):e90347. [doi: 10.1371/journal.pone.0090347]
[Medline: 24618584]

11. Mitchell M, White L, Lau E, Leahey T, Adams MA, Faulkner G. Evaluating the Carrot Rewards app, a population-level
incentive-based intervention promoting step counts across two Canadian provinces: quasi-experimental study. JMIR
mHealth uHealth. Sep 20, 2018;6(9):e178. [doi: 10.2196/mhealth.9912] [Medline: 30148712]

12. Sen AP, Sewell TB, Riley EB, et al. Financial incentives for home-based health monitoring: a randomized controlled
trial. J Gen Intern Med. May 2014;29(5):770-777. [doi: 10.1007/s11606-014-2778-0] [Medline: 24522623]

13. Kramer JN, Künzler F, Mishra V, et al. Investigating intervention components and exploring states of receptivity for a
smartphone app to promote physical activity: protocol of a microrandomized trial. JMIR Res Protoc. Jan 31,
2019;8(1):e11540. [doi: 10.2196/11540] [Medline: 30702430]

14. McCarthy H, Potts HWW, Fisher A. Tracked physical activity levels before and after a change in incentive strategy
among UK adults using a rewards app: retrospective quasi-experimental study. JMIR Form Res. Dec 10, 2024;8:e50041.
[doi: 10.2196/50041] [Medline: 39657165]

15. Brower J, LaBarge MC, White L, Mitchell MS. Examining responsiveness to an incentive-based mobile health app:
longitudinal observational study. J Med Internet Res. Aug 10, 2020;22(8):e16797. [doi: 10.2196/16797] [Medline:
32773371]

16. Pearson E, Prapavessis H, Higgins C, Petrella R, White L, Mitchell M. Adding team-based financial incentives to the
Carrot Rewards physical activity app increases daily step count on a population scale: a 24-week matched case control
study. Int J Behav Nutr Phys Act. Nov 19, 2020;17(1):139. [doi: 10.1186/s12966-020-01043-1] [Medline: 33208166]

17. Craig P, Katikireddi SV, Leyland A, Popham F. Natural experiments: an overview of methods, approaches, and
contributions to public health intervention research. Annu Rev Public Health. Mar 20, 2017;38:39-56. [doi: 10.1146/
annurev-publhealth-031816-044327] [Medline: 28125392]

18. Cooper J, Murphy J, Woods C, et al. Barriers and facilitators to implementing community-based physical activity
interventions: a qualitative systematic review. Int J Behav Nutr Phys Act. Sep 7, 2021;18(1):118. [doi: 10.1186/s12966-
021-01177-w] [Medline: 34493306]

19. Paluch AE, Gabriel KP, Fulton JE, et al. Steps per day and all-cause mortality in middle-aged adults in the coronary
artery risk development in young adults study. JAMA Netw Open. Sep 1, 2021;4(9):e2124516. [doi: 10.1001/
jamanetworkopen.2021.24516] [Medline: 34477847]

20. Hsueh MC, Lin CY, Lai TF, et al. Is achieving 7,000 steps/day cross-sectionally and prospectively associated with older
adults’ lower-extremity performance? BMC Geriatr. Jun 12, 2021;21(1):359. [doi: 10.1186/s12877-021-02289-5]
[Medline: 34118884]

21. Tudor-Locke C, Craig CL, Brown WJ, et al. How many steps/day are enough? For adults. Int J Behav Nutr Phys Act. Jul
28, 2011;8(79):21798015. [doi: 10.1186/1479-5868-8-79] [Medline: 21798015]

22. Locke EA, Latham GP. Building a practically useful theory of goal setting and task motivation. A 35-year odyssey. Am
Psychol. Sep 2002;57(9):705-717. [doi: 10.1037//0003-066x.57.9.705] [Medline: 12237980]

23. Stock J, Cervone D. Proximal goal-setting and self-regulatory processes. Cogn Ther Res. Oct 1990;14(5):483-498. [doi:
10.1007/BF01172969]

24. Althoff T, Sosič R, Hicks JL, King AC, Delp SL, Leskovec J. Large-scale physical activity data reveal worldwide
activity inequality. Nature New Biol. Jul 20, 2017;547(7663):336-339. [doi: 10.1038/nature23018] [Medline: 28693034]

JMIR MHEALTH AND UHEALTH Joo et al

https://mhealth.jmir.org/2025/1/e66227 JMIR Mhealth Uhealth 2025 | vol. 13 | e66227 | p. 11
(page number not for citation purposes)

https://doi.org/10.15620/cdc:120213
http://www.ncbi.nlm.nih.gov/pubmed/36043905
https://doi.org/10.1016/S2213-8587(16)30284-4
http://www.ncbi.nlm.nih.gov/pubmed/27717766
https://doi.org/10.1136/bjsports-2019-100633
http://www.ncbi.nlm.nih.gov/pubmed/31092399
https://doi.org/10.3390/ijerph16245076
http://www.ncbi.nlm.nih.gov/pubmed/31842383
https://doi.org/10.1161/JAHA.121.022508
http://www.ncbi.nlm.nih.gov/pubmed/35699174
https://doi.org/10.1016/j.ypmed.2014.12.029
https://doi.org/10.1016/j.ypmed.2014.12.029
http://www.ncbi.nlm.nih.gov/pubmed/25600881
https://doi.org/10.1371/journal.pone.0090347
http://www.ncbi.nlm.nih.gov/pubmed/24618584
https://doi.org/10.2196/mhealth.9912
http://www.ncbi.nlm.nih.gov/pubmed/30148712
https://doi.org/10.1007/s11606-014-2778-0
http://www.ncbi.nlm.nih.gov/pubmed/24522623
https://doi.org/10.2196/11540
http://www.ncbi.nlm.nih.gov/pubmed/30702430
https://doi.org/10.2196/50041
http://www.ncbi.nlm.nih.gov/pubmed/39657165
https://doi.org/10.2196/16797
http://www.ncbi.nlm.nih.gov/pubmed/32773371
https://doi.org/10.1186/s12966-020-01043-1
http://www.ncbi.nlm.nih.gov/pubmed/33208166
https://doi.org/10.1146/annurev-publhealth-031816-044327
https://doi.org/10.1146/annurev-publhealth-031816-044327
http://www.ncbi.nlm.nih.gov/pubmed/28125392
https://doi.org/10.1186/s12966-021-01177-w
https://doi.org/10.1186/s12966-021-01177-w
http://www.ncbi.nlm.nih.gov/pubmed/34493306
https://doi.org/10.1001/jamanetworkopen.2021.24516
https://doi.org/10.1001/jamanetworkopen.2021.24516
http://www.ncbi.nlm.nih.gov/pubmed/34477847
https://doi.org/10.1186/s12877-021-02289-5
http://www.ncbi.nlm.nih.gov/pubmed/34118884
https://doi.org/10.1186/1479-5868-8-79
http://www.ncbi.nlm.nih.gov/pubmed/21798015
https://doi.org/10.1037//0003-066x.57.9.705
http://www.ncbi.nlm.nih.gov/pubmed/12237980
https://doi.org/10.1007/BF01172969
https://doi.org/10.1038/nature23018
http://www.ncbi.nlm.nih.gov/pubmed/28693034
https://mhealth.jmir.org/2025/1/e66227


25. Salmani B, Prapavessis H, Vanderloo LM, Mitchell MS. Financial incentives for physical activity in adults: systematic
review and meta-analysis update. Prev Med. Mar 2025;192(108237):108237. [doi: 10.1016/j.ypmed.2025.108237]
[Medline: 39870214]

26. YOUTHREX Research & Evaluation Exchange. International physical activity questionnaire - short form. 2002. URL:
https://youthrex.com/wp-content/uploads/2019/10/IPAQ-TM.pdf [Accessed 2025-06-11]

27. Guidelines for data processing and analysis of the International Physical Activity Questionnaire (IPAQ) – short and long
forms. IPAQ Research Committee. 2005. URL: https://sites.google.com/view/ipaq/home?authuser=0 [Accessed
2025-06-11]

28. Jetté M, Sidney K, Blümchen G. Metabolic equivalents (METS) in exercise testing, exercise prescription, and evaluation
of functional capacity. Clin Cardiol. Aug 1990;13(8):555-565. [doi: 10.1002/clc.4960130809] [Medline: 2204507]

29. Götz FM, Stieger S, Reips UD. Users of the main smartphone operating systems (iOS, Android) differ only little in
personality. PLoS One. 2017;12(5):e0176921. [doi: 10.1371/journal.pone.0176921] [Medline: 28467473]

30. Ubhi HK, Kotz D, Michie S, van Schayck OCP, West R. A comparison of the characteristics of iOS and Android users
of a smoking cessation app. Transl Behav Med. Jun 2017;7(2):166-171. [doi: 10.1007/s13142-016-0455-z] [Medline:
28168609]

31. Jia Y, Wang W, Wen D, Liang L, Gao L, Lei J. Perceived user preferences and usability evaluation of mainstream
wearable devices for health monitoring. PeerJ. 2018;6:e5350. [doi: 10.7717/peerj.5350] [Medline: 30065893]

32. Liang J, Xian D, Liu X, et al. Usability study of mainstream wearable fitness devices: feature analysis and system
usability scale evaluation. JMIR mHealth uHealth. Nov 8, 2018;6(11):e11066. [doi: 10.2196/11066] [Medline:
30409767]

33. Yang X, Ma L, Zhao X, Kankanhalli A. Factors influencing user’s adherence to physical activity applications: a scoping
literature review and future directions. Int J Med Inform. Feb 2020;134(104039):104039. [doi: 10.1016/j.ijmedinf.2019.
104039] [Medline: 31865054]

34. Bachireddy C, Joung A, John LK, et al. Effect of different financial incentive structures on promoting physical activity
among adults: a randomized clinical trial. JAMA Netw Open. Aug 2, 2019;2(8):e199863. [doi: 10.1001/
jamanetworkopen.2019.9863] [Medline: 31441936]

35. Rummo PE, Elbel B. Using multiple financial incentive structures to promote sustainable changes in health behaviors.
JAMA Netw Open. Aug 2, 2019;2(8):e199859. [doi: 10.1001/jamanetworkopen.2019.9859] [Medline: 31441932]

36. Winkler-Schor S, Brauer M. What happens when payments end? Fostering long-term behavior change with financial
incentives. Perspect Psychol Sci. May 20, 2024:17456916241247152. [doi: 10.1177/17456916241247152] [Medline:
38767968]

37. Promberger M, Marteau TM. When do financial incentives reduce intrinsic motivation? Comparing behaviors studied in
psychological and economic literatures. Health Psychol. Sep 2013;32(9):950-957. [doi: 10.1037/a0032727] [Medline:
24001245]

38. Ryan RM, Patrick H. Self-determination theory and physical. Hell J Psychol. 2009;6(2):107-124. [doi: 10.1016/j.
psychsport.2018.11.010]

39. Lyons EJ, Swartz MC, Lewis ZH, Martinez E, Jennings K. Feasibility and acceptability of a wearable technology
physical activity intervention with telephone counseling for mid-aged and older adults: a randomized controlled pilot
trial. JMIR mHealth uHealth. Mar 6, 2017;5(3):e28. [doi: 10.2196/mhealth.6967] [Medline: 28264796]

40. Edney S, Ryan JC, Olds T, et al. User engagement and attrition in an app-based physical activity intervention: secondary
analysis of a randomized controlled trial. J Med Internet Res. Nov 27, 2019;21(11):e14645. [doi: 10.2196/14645]
[Medline: 31774402]

41. Pratap A, Neto EC, Snyder P, et al. Indicators of retention in remote digital health studies: a cross-study evaluation of
100,000 participants. NPJ Digit Med. 2020;3(21):21. [doi: 10.1038/s41746-020-0224-8] [Medline: 32128451]

42. Coughlin JW, Martin LM, Zhao D, et al. Electronic health record-based recruitment and retention and mobile health app
usage: multisite cohort study. J Med Internet Res. Jun 10, 2022;24(6):e34191. [doi: 10.2196/34191] [Medline:
35687400]

43. Ford KL, Bryant AN, Kim G. Age differences in satisfaction with and perceived benefit from mental health services:
results from the collaborative psychiatric epidemiology surveys. Int J Geriatr Psychiatry. Aug 2013;28(8):831-840. [doi:
10.1002/gps.3889] [Medline: 23044699]

44. Raviv S, Netz Y. Age, gender, and level of activity as moderators of personal incentives to physical activity in Israel. J
Psychol. May 2007;141(3):241-261. [doi: 10.3200/JRLP.141.3.241-262] [Medline: 17564256]

45. Developing crossplatform software applications to enhance compatibility across devices and systems. Comput Sci IT Res
J. 2024;5(8):2040-2061. [doi: 10.51594/csitrj.v5i8.1491]

JMIR MHEALTH AND UHEALTH Joo et al

https://mhealth.jmir.org/2025/1/e66227 JMIR Mhealth Uhealth 2025 | vol. 13 | e66227 | p. 12
(page number not for citation purposes)

https://doi.org/10.1016/j.ypmed.2025.108237
http://www.ncbi.nlm.nih.gov/pubmed/39870214
https://youthrex.com/wp-content/uploads/2019/10/IPAQ-TM.pdf
https://sites.google.com/view/ipaq/home?authuser=0
https://doi.org/10.1002/clc.4960130809
http://www.ncbi.nlm.nih.gov/pubmed/2204507
https://doi.org/10.1371/journal.pone.0176921
http://www.ncbi.nlm.nih.gov/pubmed/28467473
https://doi.org/10.1007/s13142-016-0455-z
http://www.ncbi.nlm.nih.gov/pubmed/28168609
https://doi.org/10.7717/peerj.5350
http://www.ncbi.nlm.nih.gov/pubmed/30065893
https://doi.org/10.2196/11066
http://www.ncbi.nlm.nih.gov/pubmed/30409767
https://doi.org/10.1016/j.ijmedinf.2019.104039
https://doi.org/10.1016/j.ijmedinf.2019.104039
http://www.ncbi.nlm.nih.gov/pubmed/31865054
https://doi.org/10.1001/jamanetworkopen.2019.9863
https://doi.org/10.1001/jamanetworkopen.2019.9863
http://www.ncbi.nlm.nih.gov/pubmed/31441936
https://doi.org/10.1001/jamanetworkopen.2019.9859
http://www.ncbi.nlm.nih.gov/pubmed/31441932
https://doi.org/10.1177/17456916241247152
http://www.ncbi.nlm.nih.gov/pubmed/38767968
https://doi.org/10.1037/a0032727
http://www.ncbi.nlm.nih.gov/pubmed/24001245
https://doi.org/10.1016/j.psychsport.2018.11.010
https://doi.org/10.1016/j.psychsport.2018.11.010
https://doi.org/10.2196/mhealth.6967
http://www.ncbi.nlm.nih.gov/pubmed/28264796
https://doi.org/10.2196/14645
http://www.ncbi.nlm.nih.gov/pubmed/31774402
https://doi.org/10.1038/s41746-020-0224-8
http://www.ncbi.nlm.nih.gov/pubmed/32128451
https://doi.org/10.2196/34191
http://www.ncbi.nlm.nih.gov/pubmed/35687400
https://doi.org/10.1002/gps.3889
http://www.ncbi.nlm.nih.gov/pubmed/23044699
https://doi.org/10.3200/JRLP.141.3.241-262
http://www.ncbi.nlm.nih.gov/pubmed/17564256
https://doi.org/10.51594/csitrj.v5i8.1491
https://mhealth.jmir.org/2025/1/e66227


46. Sandle T. South Korea bound: welcome to the world’s most social city. Digital Journal. Mar 21, 2025. URL: https://
www.digitaljournal.com/social-media/south-korea-bound-welcome-to-the-worlds-most-social-city/article [Accessed
2025-06-11]

Abbreviations
aHR: adjusted hazard ratio
aOR: adjusted odds ratio
KC: Korea Certification
MET: metabolic equivalent of task
mHealth: mobile health
OSHO: On Seoul, Health On
SMD: standardized mean difference
SWC: Spring Walk Campaign

Edited by Georgian Badicu; peer-reviewed by Kornanong Yuenyongchaiwat, Qiang He; submitted 14.09.2024; final revised
version received 15.05.2025; accepted 16.05.2025; published 21.08.2025

Please cite as:
Joo J, Lee M, Yoon J, Cho H, Warrier G, Thrul J, Cho J
Boosting Physical Activity Among Individuals With Low Engagement Through Double-Point Incentives in a Community-
Based mHealth Intervention: Retrospective Observational Study
JMIR Mhealth Uhealth 2025;13:e66227
URL: https://mhealth.jmir.org/2025/1/e66227
doi: 10.2196/66227

© Jungin Joo, Mangyeong Lee, Junghee Yoon, Hyeonjin Cho, Govind Warrier, Johannes Thrul, Juhee Cho. Originally
published in JMIR mHealth and uHealth (https://mhealth.jmir.org), 21.08.2025. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which per-
mits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR
mHealth and uHealth, is properly cited. The complete bibliographic information, a link to the original publication on https://
mhealth.jmir.org/, as well as this copyright and license information must be included.

JMIR MHEALTH AND UHEALTH Joo et al

https://mhealth.jmir.org/2025/1/e66227 JMIR Mhealth Uhealth 2025 | vol. 13 | e66227 | p. 13
(page number not for citation purposes)

https://www.digitaljournal.com/social-media/south-korea-bound-welcome-to-the-worlds-most-social-city/article
https://www.digitaljournal.com/social-media/south-korea-bound-welcome-to-the-worlds-most-social-city/article
https://mhealth.jmir.org/2025/1/e66227
https://doi.org/10.2196/66227
https://mhealth.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://mhealth.jmir.org/
https://mhealth.jmir.org/
https://mhealth.jmir.org/2025/1/e66227

	Boosting Physical Activity Among Individuals With Low Engagement Through Double-Point Incentives in a Community-Based mHealth Intervention: Retrospective Observational Study
	Introduction
	Methods
	Study Population
	Description of the OSHO Program
	“Spring Walk Campaign”: Additional Financial Incentive Event
	Outcomes
	Statistical Analyses
	Ethical Considerations

	Results
	Comparison of Demographic Characteristics Between Those With Improved Physical Activity During the SWC and Those With No Improvement
	Factors Associated With Moving to the Improved Group During the SWC
	Immediate Changes in Physical Activity After Starting the SWC
	Sustaining Improved Physical Activity After the SWC Ended

	Discussion
	Principal Findings
	Immediate Effects of a 1-Week Double-Point Incentive Event on Change of Physical Activity
	Lasting Effects of a 1-Week Double-Point Incentive Event on Change of Physical Activity
	Impact of Age and Technology-Related Factors on Physical Activity Changes
	Limitations
	Conclusions



