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Abstract 

This retrospective cohort study analized the effectiveness of financial versus social incentives for 

increasing average daily step counts. Data involving 7,675 WayBetter app users participating in 

two-week challenges were examined. Participants selected either a financial incentive by paying 

$10 in a deposit contract or a social incentive by inviting an accountability partner. Step counts 

were tracked by gyroscopic sensors or fitness wearables (e.g., FitBit). The users were instructed 

to achieve step count goals to win the game. Our analysis compared which of the two conditions 

(independent variable) was more effective in increasing step counts (dependent variable) and 

success outcomes (dependent variable). In IBM SPSS 27, a paired samples t-test showed that the 

overall daily step count increased significantly during the challenge compared to the average 

recorded before the challenge (baseline). Furthermore, an independent samples t-test showed 

significant differences between the two groups, where deposit contracts showed significant step 

count increases of 8%, while accountability partners showed significant step count decreases of -

16%. A cross-tab for an independent chi-square test revealed significant differences in success 

outcomes between the two groups, with a success rate of 70% in the deposit contract group and 

only 13% in the accountability partner group. Exploratory analysis showed that winners 

increased their steps by 16%, while losers decreased them by 13%. These correlational findings 

highlight the importance of careful implementation of incentives in digital health interventions. 

Further research on improved success rates and variations of desing of the accountability partner 

condition must be explored.  

Layman’s Abstract 

In this study we investigated whether a social or a financial incentive is more effective to 

motivate individuals to increase their daily step counts. We received the data recorded from 

7,675 users who tracked their daily step count progress with the WayBetter app. Participants 

were able to choose their incentive. To join with a financial incentive in the form of a deposit 

contract they were requested to pay a $10 deposit. Participants were at risk of losing their deposit 

but they were assured of getting a refund if they won the challenge. As an alternative with no 

financial risk, participants could chose to join with a social incentive in the form of an 

accountability partner. They were requested to send a link to a friend to invite them to encourage 

them throughout the challenge as their accountability partner. Compared to the step counts before 
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the challenge, we found that the majority of people in the deposit contract group won challenges 

and increased their steps significantly, while the majority in the accountability group lost the 

challenges and significantly decreased their step counts. Thus, this study shows that financial 

incentives in the form of deposit contracts have potential to increase motivation for improved 

physical activity, but accountability partners might not have been effective in increasing 

motivation. Therefore, future research should investigate ways to implement social incentives 

more effectively. 
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Friends or Funds: Comparing Accountability Partners and Deposit Contracts for 

Increasing Step Counts 

A pedometer called “manpo-kei”, which translates from Japanese as “10,000-step meter” 

was designed in Japan around the time of the 1964 Tokyo Olympics which is known to have 

started the concept of walking 10,000 steps a day (Tudor-Locke et. al., 2002). Step counting was 

initially introduced to combat sedentarism and encourage more walking (Tudor-Locke et. al., 

2002). However, it has since evolved into a widely accessible method of quantifying physical 

activity (PA), promoting health (Pedersen & Saltin, 2015) and reducing chronic disease risk 

(Banach et al., 2023; Saint-Maurice et al., 2020; World Health Organization: WHO, 2018, 2020). 

Studies show that walking reduces mortality (Paluch et al., 2022), cancer mortality (Del Pozo 

Cruz et. al., 2022; WHO, 2018), and dementia (Del Pozo Cruz et. al., 2022b). Moreover, it 

improves mental health by reducing depression and anxiety, regulating mood and increasing 

cognitive functions (Hsu et al., 2021; Mammen & Faulkner, 2013; WHO, 2020). However, 

despite this knowledge, around a third of the worldwide population is physically inactive 

(Guthold et al., 2018) or fails to meet the minimum recommended PA levels (WHO, 2020). This 

raises the question of how to increase people’s engagement in PA.  

Health-promoting interventions (Mitchie et al., 2011), often delivered via e-health 

platforms such as mobile apps, use diverse features to keep their users engage in a new 

behaviour (Dugas et al., 2020). Mobile interventions are location independent and accessible to a 

large audience. They are specifically well suited when they introduce activities such as walking, 

since smartphone integrated sensors can easily record steps (Fuller et al., 2020). Mobile 

interventions often involve gamification (Cugelman, 2013). Gamification refers to the use of 

game-like elements in non-game context such as e-health or education. Gamification uses 

rewards like points for completing tasks, rankings to encourage competitive behaviour, badges to 

visually represent accomplishments. This type of features makes mobile interventions appealing 

and help sustain participation in new behaviours. On the other hand, the downside of mobile 

interventions is the lack of personal face-to-face feeling which leads to low adherence (Hurmuz-

Bodde et al., 2024) and people drop-out before the benefits of PA are detectable (Collins et al., 

2022). Therefore, the implementation of the strategies must be well-addressed. 

Strategies to increase participation and achieve behavioural change (e.g. increase PA), 

can include financial or social incentives. Financial incentives involve monetary rewards such as 
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bonuses, profit-sharing, or deposit contracts for achieving predefined goals (e.g., promoting 

health-related behaviours) (Kurti et al., 2016; Mantzari et al., 2015; Pirotta et al., 2019). On the 

other hand, social incentives offer rewards derived from social interactions, which help motivate 

individuals by fulfilling their need for acceptance and recognition. They motivate individuals 

through public statements, peer comparisons or accountability partners (Fehr & Falk, 2002). This 

study examines how social and financial incentives are used in a smartphone app, WayBetter, 

which was designed to help users encourage health behaviours such as to increase step counts. 

As financial incentives WayBetter uses deposit contracts. Deposit contracts require people to 

contribute a predetermined sum of their own money up front, which they can only get back if 

they fulfil their predefined goals (Boonmanaunt et al., 2022) and are effective in increasing PA 

(Budworth et al., 2019; de Buisonjé et al., 2022; Donlin Washington et al., 2016; Patel et al., 

2016). 

Deposit contracts as financial incentives are effectively using the present bias. Present 

bias influences people to engage in behaviours that lead to immediate payoffs (Laibson, 1997), 

thus, people will prioritize short term rewards to long term benefits (Laibson, 1997; Wang & 

Sloan, 2018). In the context of PA, people tend to avoid the short-term discomfort of PA 

disregarding the long-term benefits (Hunter et al., 2018). However, when using deposit contracts, 

interventions are refocusing the attention of an individual, making them focus on new short-term 

discomfort which in the case of deposit contracts would be losing their own money. Thus, the 

immediate payoff is in this case getting the deposit back. Additionally, the phenomenon of loss 

aversion (Kahneman and Tversky, 1979) may make deposit contracts the most effective form of 

financial rewards (Boonmanaunt et al., 2022).  

On the other hand, deposit contracts also have some disadvantages. Their working 

mechanism is through loss aversion, which leads to a low uptake, especially for the individuals 

who have low self-efficacy and fear the risk of losing their deposit (de Buisonjé et al., 2023; 

Kerrigan et al., 2019). For example, in a study using deposit contracts for gym attendance in the 

workplace, only 12% of workers joined the challenge (Royer et al., 2015). Financial risk, which 

can be stress or anxiety inducing and is not beneficial to behavioural change (Tamir & Gutentag, 

2017). Furthermore, they may serve as a financial barrier to people who cannot contribute the 

required sum, which is problematic, as the objective of scientific research is to reduce 

socioeconomic position (SEP) related health disparities (Lunze & Paasche-Orlow, 2013). 
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To overcome some of the drawbacks of deposit contracts, WayBetter uses social 

incentives as an alternative (WayBetter, n.d.). Social incentives coupled with gamification 

elements have demonstrated significant step count increases compared to control groups in 

studies using social elements such as competition, support and collaboration (Harrison et al., 

2019; Patel et al., 2017; Patel et al., 2019). Furthermore, public praise (e.g., on social media) for 

achieving health objectives may improve mental well-being and provide psychological resources 

needed to reach goals (Cohen et al., 2000). Social interactions foster a sense of accountability 

and belonging, motivating people to stay committed to their goals (Feeney & Collins, 2015; 

Rusbult et al., 2009). In online communities, social engagement was associated with increased 

success rates as it encourages external feedback and provides opportunities for comparison with 

others, which helps individuals become more self-aware, confident and motivated (Song & Xu, 

2023). 

WayBetter specifically uses accountability partners as a form of social incentive 

(WayBetter, n.d.). An accountability partner is someone who regularly checks in with the 

participant, offering support, giving constructive criticism, and expecting updates or progress 

reports (Oussedik et al., 2017). The key to how accountability works is that it creates a sense of 

responsibility, which increases while an individual anticipates the next follow-up. Knowing that 

they will be held accountable for their actions, participants get motivated to follow through with 

the predefined goals (Oussedik et al., 2017). Additionally, feedback from an accountability 

partner strengthens one’s self-regulatory processes such as self-monitoring and helps one adjust 

their behaviour in order to achieve the desired state (Oussedik et al., 2017).  

Furthermore, accountability partners are linked to public commitments, whether face-to-

face or online (Bailey, 2009), where participants openly share their intentions to change 

behaviours, thereby creating social accountability (Munson et al., 2015). This creates a sense of 

pressure that motivates individuals to follow through on their commitments to protect their 

reputation and avoid failure in front of others (Munson et al., 2015). However, long-lasting 

effective accountability focuses on encouragement and support, which in turn creates 

autonomous motivation. The Self-Determination Theory (SDT) (Deci & Ryan, 1985) suggests 

that people who are autonomously motivated are more likely to stay long-term committed to 

their goals because they feel in control and personally invested in their actions (Feeney & 

Collins, 2015). Thus, accountability partners who provide support encourage participants to 
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achieve their goals by fostering their drive to succeed. Additionally, accountability partners are 

linked to the effect of social facilitation, which suggests that people perform better on tasks when 

they are observed by others (Bond & Titus, 1983). Finally, interventions based on accountability 

partners combine the social pressure of the public commitment with the individualized social 

support which in turn creates a powerful system that encourages people to stick to their goals 

(Fortuna et al., 2019; Munson et al., 2015; Santarossa et al., 2018; Song & Xu, 2023). 

On the other hand, main drawbacks of accountability partners are that they rely on a third 

person who serves as an incentive by encouraging progress and goal achievement (Oussedik et 

al., 2017). The presence of a third person implies unpredictability from a lower level of control 

because interhuman relationships are dynamic and involve communication and feelings which 

are subjective (Berscheid et al., 1989). 

Accountability Partners Versus Deposit Contracts 

A comparison of the two incentive strategies, accountability partner versus deposit 

contract, allows for a more tailored intervention design that considers incentives’ adherence 

potentials and suitability to a target population. From a practical perspective, deposit contracts 

use a straightforward, measurable incentive: avoid financial loss by adhering to a goal 

(Boonmanaunt et al., 2022), but they require monetary risks which may act as a financial barrier, 

limiting participation of some populations (e.g., low SEP). In contrast, accountability partner 

interventions are more accessible, they do not require money, but rely on consistent social 

engagement (Oussedik et al., 2017), which makes them less structured as they depend on 

personal interactions, that can be unpredictable. 

Furthermore, deposit contracts leverage present bias and loss aversion that shift 

participants’ focus toward achieving their goal to avoid the loss of their deposit. In contrast, 

participants with an accountability partner rely on encouragement, responsibility and social 

engagement, which can foster autonomous motivation for behavioural change, however, its 

effectivity may depend on the partnership’s dynamics and therefore the effects can vary 

(Berscheid et al., 1989).   

In conclusion, deposit contracts may be suitable for individuals motivated by financial 

consequences and when a high-impact incentive is needed to achieve a strong behavioural 
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change. In contrast accountability partners may be more suitable for populations with limited 

resources and with a tendency to avoid risk.   

This Study 

Direct comparisons between accountability partner and deposit contract interventions are 

limited, yet evaluating them is crucial as digital health interventions often rely on social or 

financial incentives that differ significantly in how they motivate behaviour. This study provides 

a new perspective by directly comparing these strategies in the context of a two-week gamified 

challenge from WayBetter designed to increase step counts in individuals intending to improve 

their levels of moderate PA. This study expands understanding of motivation and behavioural 

economics and offers insights for designing interventions that encourage sustained physical 

activity. To explore this, three Research Questions (RQ) will help examine the impact of the two 

incentives on step counts. Answering these questions can benefit apps like WayBetter in 

understanding what motivates their users more effectively and provide valuable insights into 

improving incentive strategies. Specifically, due to the differences between deposit contracts and 

accountability partners, understanding their different mechanisms and effects can guide 

intervention designers in implementing one strategy to overcome the limitation of the other. 

First, to investigate differences in behaviour, we differentiate between average daily step 

count during the two-week challenge and the average step counts recorded prior to starting the 

challenge, which we refer to as baseline. We will analyse the effect of the mobile intervention on 

the average daily step count and examine: How do step count change during the two-week 

challenge compared to baseline (RQ1)? Based on studies on behaviour change with deposit 

contracts and accountability partners (e.g., de Buisonje et al., 2022; Oussedik et al., 2017), we 

expect an overall increase in the average step counts (H1). 

Second, we investigate: How do the two conditions (deposit contracts vs. accountability 

partners) differ in step counts increases during the challenge (RQ2) compared to baseline? A 

study on adolescents’ adherence to health programs which compares social versus financial 

rewards shows that financial rewards are more effective incentives (Van Dooren et al., 2018) and 

argues that money can be used as value outside of the intervention itself (Van Dooren et al., 

2018) making financial incentives more attractive. Furthermore, due to the strong effect of loss 

aversion (Kahneman & Tversky, 1979) deposit contracts are stronger than any other financial 
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incentive (Boonmanaunt et al., 2022), which leads us to expect participants in deposit contract 

condition to achieve higher step counts compared to those in the accountability partner condition 

(H2).  

Finally, we inspect: Which group (deposit contract vs. accountability partner) has a 

higher success rate (RQ3)? Similarly to the previous hypothesis, this hypothesis is based on 

literature showing that deposit contracts are highest financial motivators (Boonmanaunt et al., 

2022) which overall demonstrated to be stronger than social motivators (Van Dooren et al., 

2018), we expect that the success rates are higher in the deposit contract group than in the 

accountability partner group (H3). 

Methods 

This study is a retrospective cohort study, of daily step counts data collected over the 

duration of two-week challenges on the WayBetter app, which includes participants in two 

different incentive groups which serve in this study as independent variables (IV). One group 

used accountability partners, while the other group used deposit contracts. As dependent 

variables (DV) we analyse step count increases (continuous) compared to baseline and success 

ratios (binary). Since this study did not include any randomized variables and was purely 

observational, no causality can be inferred, and conclusions will be based solely on associations.  

Participants 

A total of 7,675 unique participants were analysed. The original file received from 

WayBetter contained 15,777 cases of users participating at step count challenges between 2023-

04-01 and 2023-09-04. A flowchart displayed in Figure 1 describes the data cleaning process. A 

total of 2,670 simultaneously or consecutively played challenges were flagged as duplicates and 

were removed. Another 512 cases were removed as invalid for representing zero step counts at 

baseline or during the game. Our data included also cases pertaining to a third incentive 

condition that was not analysed in this study and therefore a total of 4,123 cases were removed 

for not meeting the criteria described by the two conditions that are compared in this study. 

Finally, 797 outliers were identified using the interquartile range (IQR) method. Tukey (1977) 

introduced this concept as a robust statistical technique, resistant to extreme values (see 

Appendix 2 for more information about the calculation of the outliers). This method is well suited 
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for large sample sizes, it is not sensitive to unequal group sizes, and it aligns with the focus of 

our sample, which is the general public. Thus, by flagging extreme values, we ensured that the 

focus remains on behavioural patterns in the general population. Based on IQR cutting rule we 

removed participants with extreme values below 1,000 (n = 542) and above 16,000 steps (n = 

255) (see Appendix 2 for a detailed calculation of outliers and Appendix 3 for a sensitivity check 

report where these outliers are included).   

Figure 1 

Flowchart of Data Cleaning Process 

 

      

 

      

                      

 

 

      

    

Total cases 

(N = 15,777) 

Duplicates (a user playing simultaneously or 

consecutively) (n = 2,670) 

(N = 13,107) 

 
Invalid cases (total step count = 0 either at 

baseline or in the game) (n = 512) 

(N = 12,595) 

 
No deposit of own money made and no 

accountability partner (n = 4,123) 

(N = 8,472) 

 
Outliers (step counts <= 1000 and > 16,000 (n = 

797) 

Final analysis 

(N = 7,675) 
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Procedure 

The data was collected by the WayBetter app and was provided to researchers from 

Leiden University. The participants were users of the WayBetter app who joined the challenges 

on their own initiative without researcher’s interventions, which makes the data collection a 

convenience sampling. To participate in a challenge a user had to download the WayBetter app 

and allow it to record their step count information. To access the games, users needed a 

membership priced at $69 for six months. However, the app was also available as a free trial for 

the first week. With the free trial, users were able to participate in and finish the challenge they 

started during the free trial week and collect their winnings, even if they did not buy a 

membership. To track their steps in a challenge, participants had to own a smartphone and could 

use an additional wearable device (e.g. Fitbit, Garmin or Apple Health). The users were required 

to choose a group, either paying a $10 deposit, or inviting an accountability partner instead. To 

win a challenge, users were required to complete step count activities (see Waybetter app for 

details on step count goals) during a pre-defined two-week period. In most cases, the first week 

of the two-week challenge was a warm-up week, which means that to win, participants only had 

to complete the activities in the second week, because the first one counted as warming-up week. 

Failure to reach the required step count activities over the second week, resulted in losing the 

challenge. Participants in the deposit contract group lost their deposit if they failed the challenge. 

On the other hand, participants who won the challenge, received their deposit back and a small 

bonus from the money pot. The pot refers to the total amount of money deposited by all users for 

a specific game, that was split between all winners at the end of a game. Participants in the 

accountability partner group did not lose or win any money regardless of if they won or lost the 

challenge. Additionally, during the two weeks, the users received personalized notifications on 

their smartphones when they completed their daily step count goals or to remind them to rescue 

their game when they did not complete them. Finally, participants could join games as early as 

two weeks before the start date or shortly after the challenge began. If they changed their mind, 

they could quit a game within three days after a game started and receive a refund for their paid 

deposit. 

For the analysis we did not obtain informed consent before the start of the study since we 

used anonymous research data collected by WayBetter. The company informs its users about the 

possibility of academic research on anonymized data in their privacy policy statement and did 
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not require an additional informed consent. The study protocol was preregistered on Open 

Science Framework: doi:10.17605/OSF.IO/D237C. This study was approved by the Psychology 

Research Ethics Committee of Leiden University (2024-08-02). 

Materials 

WayBetter app 

After downloading the app participants were able join a challenge. Then, the app 

synchronized the step counts from the tracker, calculated and displayed the individual weekly 

step goals (see Figure 2 for screenshots) and the requirements to win the game: “Complete 4 

Active days and 1 Power Day each week for 2 weeks to split the pot.”. For determining the goals, 

WayBetter retrieved the historical step count data from the past seven days and calculated the 

baseline. Further, the algorithm determined the step count goals using the baseline. Goals were 

split into step count activities: a week (seven days) was divided in four “Active days” (110% of 

baseline), one “Power day” (130% of baseline) and two “Free days” (no step counts required) 

(see Figure 2). Once the challenge officially started, the users were able to follow their progress 

in the app. A weeklong calendar showed them their step counts and checkmarks were placed to 

suggest if active days or power days were reached (see Figure 2).  
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Figure 2  

Screenshots Waybetter App and Smartphone Notifications 
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a Visualisation of weekly goals split into daily activities of active and power and free days 

b Visualisation of daily and weekly progress 

c Daily smartphone notifications when reaching a daily goal (upper notification) and when daily 

goal still must be attained (lower notification) 

To choose the condition (incentive) the app presented the user with the question: “How 

do you want to stay motivated?”. Participants could select one of two possibilities: either by 

putting down a $10 deposit (“Make a financial commitment”) or by sharing the link to their 

challenge with a person of their choice, inviting them to be their accountability partner (“Invite 

an accountability partner”). For more information about the different conditions, the user could 

click on a link (“Learn more”) where they could read how the two incentives work (see Figure 

3).  Participants who selected the financial commitment option were once again reminded that 

they will receive their money back if they complete all game activities (“Remember, you will get  
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Figure 3 

WayBetter App Screenshot: Description of the Two Incentives 

 

it all back if you complete all the game activities.”) and were requested to paying the deposit 

through PayPal or Credit card. The participants who selected to join with an accountability 

partner, shared the link as an E-mail or a message (e.g. SMS, WhatsApp) saying: “Hey! Will you 

be my accountability partner in my WayBetter game”. The message was able to be modified by 

the sender. Once the motivator (deposit contract or accountability partner) was chosen, and either 

a payment was made or a link to a partner was sent, the user had officially joined the game, and 

their name was listed with other users who joined the same game. 

Measures 

The primary outcomes were step count increases (continuous DV) and challenge success 

(binary DV) (win vs. lose). The step counts were determined with gyroscopic sensors in 

smartphones or wearable devices such as, Fitbit, Garmin or Apple Health, and translated into 

daily step counts (continuous DV). First, the step count increase was calculated by subtracting 
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the baseline (average daily step count from the seven days prior to joining the game) from the 

average of daily steps counted during the challenge. An increase in steps was confirmed if the 

average of step count increase during the challenge was greater than 0. Second, the challenge 

success (binary DV) was determined automatically by applying individual weekly goal rules 

with specified number of daily step goals (4 active days and 1 power day). A challenge was won 

if all activities were achieved and failed when one or more activities were missed. 

Primary analysis focused on comparison of the challenge outcomes between two groups, 

(binary) independent variables (IV): deposit contract group and accountability partner group. 

Secondary analysis focused on additional binary IV: membership type (free trial vs. paid 

membership).  

Analysis 

Due to the large sample size (N = 7,675) of this study, even small effects may reach 

statistical significance (Cumming, 2014) without ensuring practical relevance (Lin et al., 2013). 

Therefore, we defined a threshold for practical significance at a change in steps of 1,000 steps 

(see Appendix 5 for the rationale). Furthermore, the effect sizes are expressed in their original 

measurement units and confident intervals (Cumming, 2014). Data analysis was done using IBM 

SPSS 27, and the standard p < .05 criterium for determining statistical significance.  

Hypothesis 1 (H1): The step counts of both groups combined increase during the challenge 

compared to baseline. 

To determine if the step counts increased (DV) during the challenge compared to baseline 

(IV) a paired samples t-test was computed. The effects were interpreted with effect size Cohens d 

≥ .2, ≥ .5, and ≥ .8 as small, moderate, and large, respectively (Cohen, 1988). Furthermore, the 

assumptions for the t-test, including the assumption of normality and equal variances were 

checked. In case of violation of assumptions, a Wilcoxen Signed-Ranks test was additionally 

planned. 

Hypothesis 2 (H2): People in deposit contracts condition have higher step count increases 

compared to people in the accountability partner condition. 

To determine the effects observed in the type of the incentive (deposit contract vs. 

accountability partner) (IV) on the step count increases (DV) a two-tailed independent samples t-
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test was performed. The effects were interpreted with effect size Cohens d ≥ .2, ≥ .5, and ≥ .8 as 

small, moderate, and large, respectively (Cohen, 1988). Just as before, the assumptions for the t-

test, including the assumption of normality and equal variances were checked. In case of 

violation of assumptions, a non-parametric Mann-Whitney-U test was additionally planned. 

Hypothesis 3 (H3): Challenge success is higher in the deposit contract condition than in the 

accountability partner condition.  

To investigate if challenge success (DV) differs between the two incentive types (deposit 

contract vs accountability partner) (IV) a crosstabs test for a chi-square test of independence was 

performed. The effects were interpreted with effect size Phi (φ) (df = 2) ≥.10, ≥.30, ≥.50 as small, 

moderate and large, respectively (Cohen, 1988). Furthermore, the assumptions of a chi-square 

test of independence which includes the independence, random samples and mutual exclusivity 

were checked. In case of violation of assumptions, a Mann-Whitney U Test was planned to 

confirm the results. 

Exploratory analysis 

In additional analyses, we explored with an independent samples t-test, whether step 

count increases are different between participants who won versus the participants who lost a 

challenge. Another exploratory analysis was done to check if free trial memberships was 

associated with step count increases or with the outcome of the challenges. Therefore, two 

crosstabs test for a chi-square test of independence, a paired sample t-test and an independent 

sample t-test were performed to test H1, H2 and H3 while differentiating between the two 

membership types (free trial vs. paid membership) as binary IV. 

Results 

A total of 7,675 participants were included in the analysis after exclusion of outliers. The 

data set had no specific information about the demographics, but based on previous research (De 

Buisonjé et al., 2023) we estimated that the sample consisted of 87% females, a mean age of 38 

years old and 93% North American, and the remaining mostly European (4.6%). Most of the 

participants (95%) took part at two-week challenges with a warm-up week. The average daily 

step count before the game (baseline step count) was 6,632 (SD = 3,026) which increased by 

7,030 (SD = 3,154) or by 6% during the challenges. Most of the participants (60%) had a paid 
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WayBetter membership while the rest (40%) were in a free trial. A portion of 74% of participants 

in the accountability partner group were free trial members, while 36% of participants in the 

deposit contract group were free trial members. See Table 1 for more descriptive statistics. 

Table 1 

Descriptive Results (N = 7,675) 

 

Baseline 

Steps a  

Game 

Steps b 

Step 

Change c  

Relative 

Change 

(%) d 

Win 

ratio  

(%) e 

Number of 

participants 

(N) 

All Players 6,632 

(3,026) 

7,030 

(3,154) 

398 

(2.075) 

+6.00% 61.8% 7,675 

Outcome 
 

   
 

 

Winners 7,066 

(3,057) 

8,145 

(2,751) 

1,109 

(1,632) 

+15.69% 100% 4,742 

Losers 5,932 

(2,838) 

5,180 

(2,873) 

-752 

(2,196) 

-12.68% 0% 2,933 

Condition       

Deposit Contract 6,780 

(3,025) 

7,305 

(3,066) 

525 

(2,013) 

+7.73% 66.9% 6,955 

Accountability Partner  5,209 

(2,638) 

4,378 

(2,732) 

-832 

(2,258) 

-15.97% 12.8% 720 

Membership type       

Free Trial 5,639 

(2,811) 

5,890 

(3,068) 

251 

(2,507) 

+4.45% 46.3% 

  

3,046 

Paid Membership 7,288 

(2,984) 

7,782 

(2,980) 

494 

(1,726) 

+6.78% 72% 

  

4,626 

Note. Data are frequencies, means (SD) and percentages.  

a Baseline Steps = Daily steps before starting the challenge.  

b Game Steps = Average daily steps during challenge.  

c Steps Change = Relative change in steps.  
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d Relative Change % = Change steps/baseline steps.   

e Win ratio % = Percentage of winners within group 

Hypothesis Testing H1: The step counts of both groups combined increase during the 

challenge compared to baseline. 

No major violation against the assumption of normality was detected (see Appendix 4 for 

detailed assumptions check). In line with the hypothesis, the overall step count of both groups 

combined significantly increased during the challenge, t(7,674) = 16.790, p < .001, d  = .192, 

95% CI [.169; .214]. See Table 1 for an overview of the descriptive results. The daily average 

step counts during a challenge (M = 7,030 steps, SD = 3,026) increased by 398 steps (SD = 

2,075) (95% CI [351, 444]) (relative increase of 6%), compared to baseline (M = 6,632 steps, SD 

= 3,026), however, the effects were small and the increase in step count did not reach the 

practical relevance threshold of 1,000 steps.  

Exploratory analysis H1: Step counts increase separately for winners and losers 

Additionally, the daily average step counts changes were analysed for winners and losers 

(see Table 1 for an overview of the descriptive results). The analysis suggests that there was a 

significant difference in step count change between winners and losers, t(7,673) = 42.409, p < 

.001, d = .996, 95% CI [ .948, 1.045], d = -.996, 95% CI [ .948; 1.045]. To determine if the 

changes were significant for winners and losers separately, a further analysis revealed that for 

winners, daily step count during the challenge increased significantly, t(4,741) = 46.779, p < 

.001, d = .679, 95% CI [ .648; .711]. The daily average step counts increased by 1,109 steps (SD 

= 1,632) (95% CI [1,062, 1,155]) (15.69% increase) compared to baseline. The effect size is 

moderate to large, and the increase in step count reached the practical relevance threshold of 

1,000 steps. On the other hand, participants who lost the challenge decreased their step count 

significantly, t(2,932) = -18.547, p < .001, d = -.342, 95% CI [ -.380; -.305]. The daily average 

step counts during a challenge decreased by -752 steps (SD = 2,196) (95% CI [-832, -673]) 

(12.68% decrease) compared to baseline. The effect size is moderate, but it is under the 1,000 

steps threshold for practical relevance.   
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Hypothesis testing H2: People in deposit contracts group have higher step count increases 

compared to people in the accountability partner group. 

In line with the hypothesis, participants in the deposit contract condition showed a 

significantly higher step count increase compared to the accountability partner group, with a 

mean difference of 1,357 steps (95% CI [1,200.350, 1,513.037]). See Table 1 for descriptive 

statistics. Specifically, the deposit contract group increased their step count by 525 steps (SD = 

2,013) while the accountability partner group decreased their step counts by -832 steps (SD = 

2,258), t(7,673) = 17.011, p < .001, d = -.666, 95% CI [.588; .743]. The effect size is moderate, 

but the step count changes did not reach the practical relevance threshold of 1,000 steps. 

Because we had indications that the assumption of equal variances was violated (see 

Appendix 4 for details on assumptions check) we ran a non-parametric Mann-Whitney U Test. 

The results indicated significant step count differences between the two groups (deposit contract 

vs. accountability partner), Z = -15.875, p < .001, r = 0.18. The deposit contract group had a 

higher mean rank than the accountability partner group (3,967 vs. 2,590), as expected, 

participants in the deposit contract group showed a greater step count improvement than the 

accountability partner group but the effects were small.  

Hypothesis testing H3: Challenge success is higher in the deposit contract group than in the 

accountability partner group. 

To measure challenge success, a crosstabulation (see Table 1) showed that 61.8% of 

challenges were successful (winners) while 38,2% were not successful (losers). No major 

violation against the assumptions of a chi-square test of independence was detected (see 

Appendix 4 for detailed assumptions check). In line with the hypothesis, the chi-square test of 

independence showed a significantly higher success rate of challenges in the deposit contract 

group (66.9%) compared to challenges in the accountability partner group (12.8%), χ²(1, N = 

7,675) = 808.197, p < .001, φ = .325. The effect size is moderate and as expected, deposit 

contracts are associated with higher success rates than accountability partners.  

Sensitivity check H1: Step count increase for free trial and paid membership separately 

The analysis suggests that there was a significant difference in step count change between 

free trial and paid membership, t(7,674) = 16.765, p < .001, d = .191, 95% CI [ .169,.214]. The 

step count changes were significant for the two membership types separately. The free trial 



19 

 

participants increased their steps significantly, t(3,048) = 5.531, p < .001, d = .1, 95% CI [.065; 

.136]. The daily average step counts increased in the game by 251 steps (SD = 2,507) (95% CI 

[162.138, 340.212]) (4.5% increase) compared to baseline. Also, participants with a paid 

membership increased their step count significantly, t(4,625) = 19.480, p < .001, d = .286, 95% 

CI [ .257; .316]. The daily average step counts during a challenge increased by 494 steps (SD = 

1,726) (95% CI [444.524, 544.011]) (6.8% increase) compared to baseline. However, the effect 

sizes were small, and the step count increase did not reach the practical relevance threshold of 

1,000 steps. 

Sensitivity check H2: Step count increase per group for paid membership (free trial 

exclusion) 

To exclude eventual effects of the membership type (free trial vs. paid membership), a 

sensitivity check was used to investigate if the results in H2 are confirmed when only 

participants with a paid membership played in the challenges. The results remain in line with H2. 

See Table 1 for descriptive statistics. There is a significant difference in step count changes with 

a mean difference = 846 steps, (95% CI [595.625, 1,102.383) between the deposit contract group 

(M = 528 step increase, SD = 1,712) and accountability partner group (M = -321 step decrease, 

SD = 1,860), t(4,624) = 6.569, p < .001, d = .494, 95% CI [.346; .642]. These results have a 

moderate effect size and show that deposit contracts are associated with higher step count 

increase than accountability partners, regardless of membership type, but the step count changes 

did not reach the practical relevance threshold of 1,000 steps. 

Sensitivity check H3: Winning rates for paid membership only (free trial exclusion) 

Similarly, as for the step count increase, we investigated if we could confirm the findings 

in H3 for paying members only. After exclusion of the free trial participants, the results remain in 

line with H3. See Table 1 for descriptive statistics. In the deposit contract group the success rate 

was significantly higher (74%) compared to the accountability partner group (22%), χ²(1, N = 

4,626) = 239.563, p < .001, φ = .228. The effect size is small to moderate and shows that deposit 

contracts are associated with higher success rates than accountability partners regardless of 

membership type. 
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Discussion 

While the benefits of sustained moderate physical activity are widely recognized, 

(Pedersen & Saltin, 2015; WHO, 2020), some individuals may require incentives to stay 

motivated (Budworth et al, 2019; Gneezy et al., 2011; Mitchell et al., 2020). This study explored 

the effectiveness of social vs. financial incentives on step counts in a 2-week challenge. We 

expected an overall step count increase for both groups, additionally we expected that the deposit 

contract group shows higher step count increases and higher success rates than the accountability 

partner group. In line with our hypotheses, we observed an overall increase in average daily step 

counts of 6% during the two-week challenge (7,030 steps) compared to baseline (6,632 steps). 

This may be explained with the presence of the financial and social incentives which may have 

provided participants with a sense of commitment to increase their step count.  

Furthermore, we found that compared to baseline, participants in the deposit contract 

group had an average daily step count increase of 525 steps, while the participants in the 

accountability group decreased them by -832 steps. Furthermore, the deposit contract groups also 

showed higher winner rates (67%) compared to participants in the accountability partner group 

(13%), supporting the hypothesis that loss aversion plays a critical role in motivating individuals 

to obtain successful outcomes. However, this study was observational, and we cannot draw 

causal conclusions.  

First, the finding that participants at the challenges increased their steps (by 398 steps) 

compared to baseline, aligns with previous research showing that incentives can effectively 

increase PA levels (Budworth et al, 2019; de Buisonjé et al., 2022; Gneezy et al., 2011; Mitchell 

et al., 2020). This finding is in line with earlier studies that demonstrate that deposit contracts 

enhance behaviour change (Boonmanunt et al., 2022) but this step count increase did not reach 

the practical relevance threshold of 1,000 steps. Moreover, the step count increase is lower than 

the results found in a meta-analysis of randomized controlled trials with other types of financial 

incentives which demonstrated a much higher increase in step counts with a mean of 607 steps 

(10-15% increase compared to baseline) (Mitchell et al., 2019). Furthermore, a recent study by 

de Buisonjé et al. (2023) which also investigated step count increases in a naturalistic setting, 

found that participants in the two-week challenges with deposit contracts increased their step 

counts by 31.2% compared to baseline. This increase is much higher than observed in our study 
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(6% increase), suggesting that the two distinct incentives (deposit contracts and accountability 

partners) we investigated may have had different effects than the deposit contracts alone. 

Interestingly, when differentiating between winners and losers, we found that people who 

won the challenge had an increase in step count by 1,109 steps (16%), while those who lost, 

decreased their steps count by -752 (-13%). Winning a challenge was related to a significantly 

increased step count, reaching the practical relevance threshold of 1,000 steps, while losing in a 

challenge was related to a significant decreased step count. Since this study was observational, 

no causal assumptions can be made, but we can speculate on possible explanations. The 

challenges were designed on individual goal achievements on a weekly basis, and we suspect 

that participants who experienced an initial failure may have been affected by setback effects or 

the losing a streak effect, where one failure reduces motivation and increases the likelihood of 

subsequent failures (Silverman & Barasch, 2022; Wenzel et al., 2020). Early setbacks may have 

lowered their self-efficacy (ten Broeke & Adriaanse, 2023) and motivation (Silverman & 

Barasch, 2022; Wenzel et al., 2020). Additionally, an “all-or-nothing” mindset makes it difficult 

for people to accept partial failure (Wulsin et al., 1999), which may have led individuals to 

attribute failure to internal factors (e.g., laziness), and influenced them to drop up or give up 

potential improvements in the second week. In contrast, the individuals who succeeded achieving 

their weekly goals during the first week might have been more inclined to sustain their efforts 

during the second week and achieve higher step counts. The current data set did not allow for a 

detailed observation of step counts day by day during the challenge; therefore, we do not have 

observations of how participants behaved after a challenge was failed, we can only suspect that 

some people might have uninstalled the app or quit recording the steps. Future studies could 

investigate how step count behaviours change after a challenge is lost and help explain 

contributing factors to step count decreases.  

Second, as expected, participants in the deposit contract group showed a significantly 

greater step count increase compared to the accountability partner group. This aligns with 

previous research participants in gamified health related behaviour intervention, where financial 

rewards were preferred due to their monetary nature as money can be used beyond the scope of 

the intervention (Van Dooren et al., 2018). Additionally, the step count increase in the deposit 

contract can likely be attributed to the financial pressure associated with loss aversion, 

participants perceiving the consequences of loss higher than potential gains (Kahneman and 
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Tversky, 1979) which can lead to a more sustained effort to goal attainment (Boonmanunt et al., 

2022). Interestingly, the accountability partner group not only performed worse than the deposit 

contract group, which saw an increase of 525 steps (7.7%), but it experienced a significant 

decrease in step counts of -832 steps (16%). While we expected the deposit contract group to 

outperform the accountability group, the highly significant decrease in step counts in the 

accountability partner group was surprising. Given that the dataset lacks details to explain the 

step count decrease, further research is needed to examine behavioural differences. It is possible 

that some participants might chose the accountability partner option as a low-commitment 

alternative to avoid financial risk, suggesting weaker initial intentions to increase step counts and 

mere curiosity about the challenge (Modirshanechi et al., 2023). This underscores the role of goal 

commitment in behavioural interventions, which, may have been weaker in the accountability 

partner group. To confirm this, future studies could incorporate questionnaires to assess 

commitment levels before, during and after the challenge.  

Third, as hypothesized, participants in the deposit contract group also had a significantly 

higher winning ratio (67%) compared to those in the accountability partner group (13%). This 

aligns with our results in H2 and speculate that the loss perception was higher with financial risk 

(Patel et al. 2016), because monetary rewards were preferred over social rewards (Van Dooren et 

al., 2018). In addition, the present bias (Wang and Sloan, 2018) likely influenced the deposit 

contract group’s engagement, as they were motivated by the immediate financial rewards 

associated with winning the challenge. While the expected pattern of behaviour was largely 

confirmed, this correlational study found deposit contracts to be superior to accountability 

partners, but highlighted concerns about a potential link between participants’ commitment to 

step count increases and incentive choice. 

Strengths and Limitations 

This study was conducted on a large demographically heterogenous sample in a 

naturalistic observation which makes the results highly representative of the real-world 

behaviour in general population. Additionally, the participation to the challenges was based on 

user’s own personal intention to join in a step count challenge which ensures that our findings 

are generalizable and applicable to similar situations. However, the results only indicate short-
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term effects, therefore longitudinal studies are necessary to investigate long-term behaviour 

changes. 

Moreover, participants were able to choose how they join a challenge, either by paying a 

$10 deposit or by getting an accountability partner instead. The self-selection of participants may 

have introduced biases, as individuals with different psychological traits, commitment levels or 

low SEP may have gravitated towards one condition over the other. Future studies can use 

extensive questionnaires to investigate how eventual differences may influence the selection of 

an incentive.  

Furthermore, there may have been high variability in the accountability partner condition 

caused by a lack of control of how the accountability partnership was maintained after the 

invitation link was sent to a partner. In addition, there were no guidelines to structure the choice 

of a partner, the relationship or the quality and quantity of their communication. Without clear 

guidance or sufficient communication, the motivational power of an accountability partner may 

have been reduced, highlighting the need for more structured social incentive designs. Future 

research should explore methods to optimize social incentive designs by fostering stronger 

partner engagement. WayBetter could include additional gamification and social media elements 

(badges, avatars, comments, likes) to facilitate engagement between the participant and their 

accountability partner directly on the app.  

Additionally, we suspect that some players who lost might have stopped playing after 

experiencing setbacks. For example, offering a partial deposit refund for continuous participation 

could encourage those who lost to stay engaged. Future testing of strategy adjustments would 

provide further insights into how these changes impact participation.   

Implications 

These findings contribute significantly to both behavioural economics and gamification 

literature by highlighting the varying effectiveness of social and financial incentives on health-

related behaviour change. However, they are of correlational nature, and they need to be 

confirmed by future experimental studies. We found that deposit contracts were superior to 

accountability partners, and we mainly attribute the effects to the direct financial commitment of 

deposit contracts, which likely triggered loss aversion. Moreover, we suspect that the effects of 

accountability partners (e.g., support, encouragement) may have been perceived at a lower value, 
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because social incentives could not be reached in the current model, due to the very simplistic 

interaction with the accountability partner (sending an invitation link). This may have not 

provided enough social engagement. Furthermore, low commitment participants may have 

chosen the accountability partner as a free alternative to avoid genuine commitment. However, 

despite their complexity, accountability partners offer a more accessible option for people with a 

low SEP. Interventions with social incentives are therefore inclusive to those with limited 

finance, making it crucial for smartphone-based intervention designers to ensure steady and 

genuine engagement with accountability partners. 

This correlational study found that participants, who won the challenge increased their 

average step counts by 1,109 steps, which is exceeding the threshold (> 1,000 steps) for reducing 

mortality risk (Banach et al., 2023). However, losers decreased their step count by -752 steps 

which demonstrates a large gap between winners and losers. This gap highlights the need for 

interventions that encourage participation, facilitate success but also offers alternatives to prevent 

dropouts. For example, future interventions could avoid an eventual step count decrease if they 

offer additional rewards even in case of losing, to ensure engagement even after they expect to 

lose.  

Conclusion 

In conclusion, this study highlights the superiority of financial incentives through deposit 

contracts in promoting increased physical activity and successful outcomes in gamified 

challenges. The analysed sample included data on behaviour changes regarding step count 

increases in individuals who participated at challenges with the intention to improve their levels 

of moderate activity. The associated steps count increases in the deposit contract group is in line 

with numerous studies demonstrating that financial incentives are effective motivators. However, 

the accountability partner group was associated with significant step count decreases. While this 

cohort observational study cannot establish causality, its findings underscore the need for 

carefully designed interventions that optimize social incentive mechanisms. Specifically, social 

incentives can offer an alternative to overcoming financial barriers and risk aversion found in 

deposit contracts. Therefore, it is crucial to explore interventions with potential to reduce health 

disparities and provide equal opportunities and access to interventions that help individuals drive 

behaviour change to reach better health outcomes. 
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Appendix 1: Exploratory Analysis on Free Trial Distribution per Group 

A Chi-Square test of independence indicated that the participants with a free trial 

membership versus participants with a paid memberships were not evenly distributed across the 

two conditions (deposit contract versus accountability partner) (see Table 2 for descriptive 

results), χ²(1, N = 7,675) = 399.962, p < .001, φ = .228. Specifically, a higher proportion of 

participants in the accountability partner group were free trial members (74,4%) compared to the 

deposit contract group (36.1%). 

Table 2  

Descriptive Results Per Incentive Group (N = 7,675) 

 Deposit Contract Accountability Partner  Total 

Membership type    

Free Trial 2,513 536 3,049 

Paid Membership 4,442 184 4,626 

Free trial ratio 36.1% 74.4% 39.7% a  

Total 6,955 720 7,675 

Note. Sample excludes outliers  

a Ratio of free memberships within all members.    
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Appendix 2: Outlier Detection  

To identify outliers in daily step count data, a lower and an upper cutoff was computed 

with the interquartile range (IQR) method. The IQR method is a robust statistical approach that 

identifies outliers as values falling below 1.5 times the IQR from the first quartile (Q1) or above 

1.5 times the IQR from the third quartile (Q3) (Beyer, 1981). The following calculations were 

performed in IBM SPSS 27: For the baseline steps the Q1 (25th percentile) had a value of 

4,069.50 and the Q3 (75th percentile) had a value of 8,631.50. The IQR was computed: IQR = 

Q3 - Q1 = 8,631.50 - 4,069.50 = 4,562. The lower cutoff was calculated Q1 - (1.5 × IQR) = 

4,069.50 - (1.5 × 4,562) = -2,773.50 but since this value was negative, it was not applicable. The 

upper cutoff was calculated Q3 + (1.5 × IQR) = 8,631.50 + (1.5 × 4,562) = 15,474.50. For the 

steps during the challenge, the same formulas were applied for Q1 and Q3 with IQR = Q3 - Q1 = 

9,126.50 - 4,310.00 = 4,816.50. The lower cutoff (Q1 - (1.5 × IQR) = 4,310.00 - (1.5 × 4,816.50) 

= -3,514.75) was negative and not applicable. The upper cutoff (Q3 + (1.5 × IQR) = 9,126.50 + 

(1.5 × 4,816.50)) resulted in 16,051.25.  

Finally, we determined which datapoints were considered as outliers based on the IQR 

results (15,474.50 and 16,051.25). We rounded the values to 16,000 as the upper cutoff. Since 

IQR detected no lower cutoff due to negative values, we set the minimum at 1,000 steps. Average 

step counts bellow this value indicate technical error or illness (Xu et al., 2022) rather than 

sedentary behaviour, which was beyond the scope of this study. This threshold still includes 

values bellow the sedentarism benchmark (Tudor-Locke et al., 2011) while it ensures inclusivity. 

Furthermore, in appendix 3 we report sensitivity checks including the outliers.  
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Appendix 3: Sensitivity Checks 

Several sensitivity checks were computed to increase result’s robustness and determine if 

our findings are confirmed also when extreme values are included. For H1 a paired samples t-test 

was used to confirm the previous findings with an additional Wilcoxen Signed Rank test to 

ensure a more comprehensive analysis which includes extreme values.  For H2 we computed an 

independent samples t-test and a non-parametric Mann-Whitney U Test to compare the two 

groups (deposit contract vs accountability partner). We considered significance at p < .05 

criterium, and effect size of Cohen’s d ≥ .2, ≥ .5 and ≥ .8 as small, medium, and large 

respectively (Cohen, 1988) and of r ≥ .1, ≥ .3, ≥ .5 as weak, moderate, and strong respectively 

with r = z/sqrt(N). 

Sensitivity Check H1 

We expected both groups to increase their step counts compared to baseline. A paired 

sample t-test was computed including the outliers. See Table 3 for descriptive results. In line with 

our previous findings, the steps count increased (M = 7,018, SD = 3,962) significantly compared 

to baseline (M = 6,698, SD = 3,769) by 320 steps (SD = 2,228), t(8,471) = 13.233, p < .001, d  = 

.144, 95% CI [.122; .165]. However, the results were small. The Wilcoxen Signed Rank test 

confirmed that more people increased their step counts compared to baseline with positive ranks 

(N = 5,131) higher than negative ranks (N = 3,339) suggesting that most people increased their 

step counts, Z = -18.099, p < .001 with a small to medium effect size r = .197. 

Sensitivity Check H2 

We expected deposit contract group to show higher their step counts increases compared 

to accountability partner. This hypothesis was again confirmed that the deposit contract group 

showed higher increased step counts compared to the accountability partner group. Specifically, 

the deposit contract group increased their step count by 476 steps (SD = 2,158) while the 

accountability partner group decreased their step counts by -1,002 steps (SD = 2,367), t(8,470) = 

19.125, p < .001, d = -.677, 95% CI [.607; .747]. The effect size was moderate and the step 

increase of the deposit contract group did not reach the practical relevance threshold of 1,000 

steps, but the decrease of the accountability partner did. Furthermore, the Mann-Whitney U Test 

confirmed the findings. The deposit contract group had a higher mean rank than the 

accountability partner group (4,407 vs. 2,788), Z = -18.686, p < .001 suggesting participants in 
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the deposit contract group experienced greater step count increases than the accountability 

partner group. The result of the robust, non-parametrical test showed that the effect size was 

small to medium r = .203. 

Table 3  

Descriptive Results Including Outliers (N = 8,472) 

 

Baseline 

Steps a  

Game 

Steps b 

Change 

Steps c  

Relative 

Change 

(%) d 

Winn 

ratio e 

Number of 

participants 

(N) 

All Players 
6,698 

(3,769) 

7,018 

(3,962) 

320 

(2228) 

+4.78% 59.7% 7,675 

Condition       

Deposit Contract 
6,925 

(3,801) 

7,400 

(3,887) 

476 

(2,158) 

+6.87% 65.3% 7,581 

Accountability Partner  
4,769 

(2,824) 

3,767 

(2,975) 

-1,002 

(2,367) 

-21.00% 11.6% 891 

Note. Data are frequencies, means (SD) and percent.  

a Baseline Steps = Daily steps before starting the challenge. 

b Game Steps = Daily steps in the game. 

c Step Change = Relative change in steps. 

d Relative Change % = Change steps/baseline steps. 

e Win ratio % = Percentage winners within group. 
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Appendix 4: Assumptions Check 

Assumptions of normality  

For H1 we compared the step count increases between challenge steps and baseline steps. 

With a Kolmogorov-Smirnov test and a Q-Q plot we tested the assumption of the normality of 

the step differences (challenge steps - baseline steps). The test showed a significant result (D = 

0.078, N = 7,675, p < .001) indicating violation of normality, but given the large sample size, 

further descriptive analysis was computed. The skewness and kurtosis showed values of -0.320 

and 2.735, respectively, indicating that the data is approximately normally distributed.  

Assumptions of normality and homogeneity  

To compare step count changes between the deposit contract group and accountability 

partner group, the assumptions of normality and homogeneity were assessed. For normality 

checks, Q-Q plots and histograms and a Shapiro-Wilk test were conducted. Visual inspection of 

the Q-Q plots and histograms suggested that both groups were approximately normal. The 

Shapiro-Wilk test indicated significant deviations from normality for both groups (deposit 

contracts vs. accountability partner), p < .001. However, due to the large sample size (N = 7,675) 

further checks were performed. Descriptive statistics suggested a near-normal distribution: the 

skewness of the deposit contract was -0.234 and kurtosis was 2.98, while the accountability 

partner group a skewness of -0.555 and kurtosis of 1.297. Furthermore, a Levene’s test indicated 

violation of the assumption of equal variances, F(1, 7,673) = 289.36, p < .001.  

In an exploratory analysis a comparison of the step count changes between the free trial 

members and paying members was computed. No violation of normal distribution was observed 

for both, paying members (skewness = -0.004, kurtosis = 3.372) and free trial members 

(skewness = -0.352, kurtosis = 1.498), however a Levene’s test indicated that the assumptions of 

homogeneity was violated, F(1, 7,673) = 347.798, p < .001. 

Assumptions of independence and expected frequencies 

For the Chi-Square Test which compared the winning rates between de deposit contract 

group and the accountability partner group, the assumptions of independence and expected 

frequencies were assessed. The results showed sufficient expected cell frequencies (all expected 

counts ≥ 5, with the smallest expected count being 275.1). Additionally, to help control for the 
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assumption of independence of observations we excluded simultaneous and subsequent games of 

each user during the data cleaning, ensuring that each case was independent of others. 
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Appendix 5: Step Count Change Threshold Rationale 

Due to the large sample size (N = 7,675) of this study, we anticipated that even small 

effects could reach statistical significance (Cumming, 2014). To ensure that our findings also 

reflect practical relevance (Lin et al., 2013), we introduced a threshold of 1,000 steps to interpret 

practical relevance. The decision to use 1,000 steps as the minimum threshold for significant 

behavioural change is based on a meta-analysis by Banach et al., (2023), which suggests that an 

increase of 1,000 correlates with reduced risk of all-cause mortality by 15%. Given that the data 

includes participants willing to take part in a challenge to increase their PA levels, 1,000 steps is 

a reasonable threshold for a meaningful change. By setting this threshold we ensure that the step 

count change is impactful but also achievable for individuals driven to become more active. 


