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Introduction: Physical inactivity is a risk factor for obesity and non-communicable diseases. Despite myriad health and non-health benefits resulting from physical activity (PA), most individuals do not meet PA recommendations. Providing an incentive for meeting activity goals may increase activity levels. Classical economists argue that cash is the best incentive. Behavioral economists have posited that hedonic (pleasurable) incentives (e.g., massages, restaurant meals) may be superior to cash when incentives are offered over multiple time periods. To date, no studies have directly compared the effectiveness of cash versus hedonic incentives in promoting PA across multiple time periods.

Methods: We conducted a two-arm, parallel, 4-month randomized controlled trial with healthy adults in Singapore where participants were randomized to either cash or hedonic incentives. Participants could earn up to SGD50 (≈USD37) in cash or hedonic incentives each month they met the study’s step target of 10,000 steps daily on at least 20/25 days out of the first 28 days of a month. The primary objective was to compare the mean proportion of months that participants met the step target between the two arms.

Results: By month 4, participants in the cash (N = 154) and hedonic incentive (N = 156) arms increased their mean daily steps by 870 (p < 0.001) and 1,000 steps (p < 0.001), respectively. The mean proportion of months the step target was achieved was 90.53 and 88.34 for participants in the cash and hedonic incentive arms respectively, but differences across arms were small and not statistically significant for this or any outcome assessed.

Conclusion: Our findings suggest that both cash and hedonic incentives are effective at promoting physical activity but that neither strategy is clearly superior.

Clinical trial registration: ClinicalTrials.gov, NCT 04618757 registered on November 6, 2020.
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Introduction

Physical inactivity is a risk factor for obesity and non-communicable diseases (NCDs). It is also a primary driver for rising health expenditures and increased productivity losses (1, 2). By 2030, it is estimated that inactivity will be responsible for INT$520 billion in healthcare expenditures worldwide (3) and INT$34.5 billion due to lost productivity among employees (2).

Despite myriad health and non-health benefits resulting from physical activity (PA) (4), most individuals do not meet PA recommendations (4, 5). One way to increase activity levels is to provide an incentive for meeting activity goals. Classical economic theory suggests that low levels of activity result because individuals do not see the benefits (many of which accrue well into the future) as large enough to offset the immediate costs of the activity, including opportunity costs that may come with forgone earnings or lost leisure time. Incentivizing PA raises the immediate benefits. As shown in several studies, if the incentives are large enough, they will induce greater levels of activity (6–10). If this translates into sustained health improvements, incentives could be cost-effective or even cost saving.

Classical economists argue that cash is the best incentive because it is completely fungible: it could be converted to any non-cash equivalent (11, 12). However, some behavioral economists have posited that hedonic (pleasurable) incentives may be superior to cash when incentives are offered over multiple time periods [11, 13, 14 (Tournament 2)]. The theory of mental accounting explains this hypothesis (15, 16). According to this theory, individuals tend to classify money in a ‘cash earnings’ account and are prone to spend the earnings on utilitarian items (e.g., groceries, bills) that may provide only low increases in marginal utility. In contrast, hedonic incentives (e.g., massages, movie theater tickets, restaurant meals), when earned, force individuals to apply the incentives to something pleasurable, which has the potential to generate a greater increase in utility than their cash equivalent (11, 17). Hedonic incentives may also trigger positive affect and memories (11, 18). As a result, greater effort may be exerted to earn the incentives in subsequent periods as compared to their cash equivalent (11).

To date, no studies have directly compared the effectiveness of cash versus hedonic incentives in promoting PA across multiple time periods in efforts to test this hypothesis. That is the focus of this effort. We conducted a two-arm individual level randomized controlled trial to test whether modest hedonic incentives are more effective than their cash equivalent in motivating participants to meet monthly step targets over a 4-month period. Our primary hypothesis is that the mean proportion of months that participants meet the step target will be greater in the hedonic incentive arm compared the equivalent cash incentive arm. We also expect mean daily steps and Fitbit® fairly and very active minutes each month to be greater in the hedonic incentive arm compared to the cash incentive arm.



Methods


Study design, recruitment, and participant characteristics

TEH-C (Trial Evaluating Hedonic versus Cash incentives) was a two-arm, 4-month single-blind randomized controlled trial comparing two parallel arms (1:1 allocation ratio): (1) cash incentive, and (2) hedonic incentives. The trial is registered on ClinicalTrials.gov (NCT 04618757). This manuscript conforms to CONSORT reporting guidelines (Figure 1).
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FIGURE 1
 CONSORT diagram of TEH-C study participants. *Protocol deviation occured during randomization as 2 participants were randomized incorrectly as ‘lower activity’ due to oversight/technical errors. Figures shown correctly include the 2 participants in the 'high activity' at baseline group.


General population participants in Singapore were directly recruited via flyers and online advertisements posted on social media platforms (i.e., Facebook and Instagram). All interested participants were directed to the study’s website to view more information about the study and to assess eligibility via a screening questionnaire (Screener Questionnaire, Supplementary material). We focused on Singapore’s population given that there is a growing emphasis on interventions that can cost-effectively decrease the onset of NCDs. Despite being a highly walkable city with numerous subsidized community-based physical activity programs, 25.1% of Singaporeans are insufficiently active (18). Incentivized physical activity programs have been shown to be effective on an individual level (6, 7) and population level (19). Thus, this population is well-suited for comparing the effectiveness of differing incentive strategies.

Participants were eligible if they were aged between 21 to 70 years, non-pregnant, residing in Singapore, English-speaking, and smartphone-literate. Eligible participants also had to be able to walk up 10 steps without resting, be willing to be randomly assigned to one of the intervention arms and wear a Fitbit® during waking hours throughout the study. Initially, we had used the Physical Activity Readiness Questionnaire (PAR-Q) (20) as screening tool to assess an individual’s readiness to safely engage in physical activity. Participants who answered ‘Yes’ to any of the questions on the PAR-Q (20), which suggests possible risk from increased activity, were deemed ‘conditionally eligible’ and required written doctor’s approval to confirm eligibility. However, this was subsequently changed such that participants who report being on doctor’s advice against engaging in moderate-to-vigorous physical activity (MVPA) and/or having a condition that restricts them from engaging in MVPA were deemed ‘ineligible’. All others were eligible to enroll.

All interested and eligible participants signed an informed consent document and an oath declaring that they will not cheat when striving to achieve the monthly step goal and that all the incentives they may earn will be obtained solely through their own efforts. This was done to minimize cheating (21). Participants then paid a non-refundable enrolment fee of SGD20 (≈USD14), which was set in place to deter those who were solely motivated to obtain the free activity tracker and were not truly interested in changing their behavior. The enrolment fee amount was determined to be a reasonable amount based on similar activity tracker-based studies in Singapore (6, 7) and was approved by the National University of Singapore Institutional Review Board. Prior to randomization, all participants were required to complete a run-in period by wearing the activity tracker for ≥10 waking hours each day for ≥7 of the past 10 days.



Randomization

Participants who completed the run-in period were randomized with equal probability into either of the two arms (Figure 1) using stratified randomization. Two stratification factors were used, (1) gender and (2) Fitbit®-logged activity levels during the 10-day run-in period with 2 levels: higher activity (at least 5 days with at least 10,000 steps) and lower activity (less than 5 days with at least 10,000 steps).



Intervention

The incentive amount was set at SGD50 (≈USD37) per month, which was deemed large enough to induce a change in behavior but not so large as to be perceived as unaffordable by prospective payers, which could include employers or governments. Thus, the maximum payout possible was SGD200 (≈USD148) over 4 months. No penalty was incurred if a monthly step target was not met. Instead, participants were encouraged to try again in the subsequent month.

All participants were provided with the wrist-worn Fitbit® Inspire 3 activity tracker upon enrolment but prior to randomization. This tracker automatically links with the Fitbit® app and website. Participants were instructed to try to attain 10,000 steps daily. We selected 10,000 steps/day as a target for the intervention given that it is a simple and commonly supported step-based recommendation (22, 23) that is also displayed on the Fitbit® app and website. To obtain the incentives, we originally set the monthly target to meet this goal on at least 20 days out of the first 28 days of a month. We subsequently increased this target to 25 days a month for the final 190 participants as early data showed that the majority of participants (76.7%) in both arms were meeting the step target, thus reducing the ability to test our hypotheses (Supplementary Table S1).

Participants randomized into the cash arm were awarded SGD50 (≈USD37) each month they met the monthly step target. Those who met the step target were instructed to submit a claim for their incentive payment. This amount was transferred directly into their bank account at month’s end or early the next month. Participants randomized into the hedonic arm were reimbursed up to this level for expenses on hedonic activities if they met the same step target. Participants were provided with a list of hedonic incentive options to choose from before the start of each monthly cycle. These included (1) movie tickets and associated expenses (e.g., food and beverages purchased at cinemas), (2) karaoke, (3) manicure / pedicure, (4) massage, (5) dining / food delivery, (6) spa, (7) theme parks and other attractions, (8) video games and associated expenses (e.g., gaming devices and in-game currency), (9) vacation, (10) concerts / musical performances, and (11) other pleasurable experiences which were subject to the research team’s approval. Activities or substances that are known to put one’s health and wellbeing at risk (e.g., cigarettes, alcohol, gambling), and non-hedonic items (e.g., groceries, consumables) were not eligible. Those who met the step target in the hedonic arm were instructed to submit a claim for their chosen incentive along with a receipt showing proof of expenditure. The claimed amount, up to a maximum of SGD50 (≈USD37), was then reimbursed into their bank account. At any point during the trial, participants in both arms could check their monthly steps progress, claim status, and account balance on our study’s website.



Outcomes and assessments

PA outcomes were tracked via the Fitbit®. The primary outcome was defined as the mean proportion of months that participants met the step target out of the 4 months. We chose 4 months as this was the longest duration possible that would allow for testing our hypotheses and being within the available budget. We also assessed (1) mean daily steps and (2) mean fairly and very active minutes as determined by Fitbit®‘s proprietary algorithms. We administered the Global Physical Activity Questionnaire (GPAQ) (24) developed by World Health Organization (WHO) to assess mean daily minutes spent in sedentary behavior and in three domains (1) activity at work, (2) travel to and from places, and (3) recreational activities. This was administered to identify which domain any identified step increase may be coming from. We additionally administered a modified version of the 8-item Physical Activity Enjoyment Scale (PACES) (25) to explore how incentives may impact the experience of engaging in PA. Self-determination theory posits that offering an incentive may undermine the enjoyment of PA (26, 27). This version of the PACES assesses enjoyment of PA on a 7-point scale (1 – Strongly disagree, 7 – Strongly agree). Scores on all 8 items are summed and averaged, resulting in a score range of 1 to 7 whereby higher scores indicate higher levels of enjoyment. Both the GPAQ and PACES have been validated in Asian populations (28, 29).



Sample size calculation

Data on the variability in the proportion of months meeting the step target (primary outcome) in the presence of incentives is lacking. Therefore, this study was powered to detect a small-to-medium standardized effect size difference of 0.33 (mean difference divided by the pooled standard deviation) in the mean value of the primary outcome between the cash incentive and hedonic incentive arms, with a 80% statistical power and a 5% (two-sided) significance level (30), requiring 292 participants (146 in each arm). The study planned to recruit 310 participants to account for potential attrition.



Statistical analyses

Analyses were conducted on an intention-to-treat basis. Firstly, differences in demographic outcomes between the cash and hedonic incentive arms were assessed using t-test and chi-square tests. We employed generalized linear regressions with identity link function and appropriate distribution function (normal distribution for continuous outcomes and binomial distribution for binary outcomes) to compare outcomes between the cash and hedonic incentive arms, while controlling for gender and baseline PA activity levels (greater or less than 5 days with at least 10,000 steps). Treatment effects, including the proportion of months step target was achieved, daily steps, and daily Fitbit® fairly and very active minutes, were calculated based on activity data pooled over 4 months. Additional sensitivity analyses were performed by imputing missing data for primary and secondary outcomes using the multiple imputation technique with 20 iterations to assess the impact of missing records on the comparison between two arms.




Results


Sample

Figure 1 presents the CONSORT diagram. Overall, 667 participants completed the screener; 310 were eligible and randomly assigned to the two arms. On average, participants were 43.2 years old (SD = 12.9) and 45.8% were male. Most participants (42.9%) reported a monthly household income of ≥ SGD7,000 (≈USD 5,135), were university graduates (76.8%), of Chinese ethnicity (93.9%), and married (52.3%) (Table 1). In comparison, the population in Singapore has a larger percentage of non-Chinese, a lower income, and is less educated (31, 32).



TABLE 1 Participant demographic measures by study arm.
[image: Table1]

During the run-in period prior to randomization, PA levels were similar between arms. Participants had a mean of 11,900 (SD = 4,400) and 11,700 (SD = 4,050) steps per day in the cash and hedonic arms, respectively (Table 2). In total, 55.2 and 53.2% were in the higher activity group, exceeding 10,000 steps on at least 5 out of 7 days during the run-in period. Participants had a mean of 59.3 and 56.8 Fitbit® fairly and very active minutes a day in the cash and hedonic arms, respectively. These findings suggest that participants are far more active than the typical adult in Singapore (17). There were no significant differences between the arms for any of the demographic variables.



TABLE 2 Baseline physical activity levels and enjoyment by study arm.
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Effect of the incentives on primary and secondary outcomes

As shown in Table 3, participants in both arms increased their mean daily steps during the intervention period compared to baseline. The mean increase was 870 steps (95% CI: 360, 1,370; p < 0.001) in the cash arm and 1,000 steps (95% CI: 520, 1,490; p < 0.001) in the hedonic arm. Similarly, mean daily Fitbit® fairly and very active minutes increased by 5.86 min (95% CI: 1.66, 10.06; p < 0.001) and 9 min (95% CI: 4.71, 13.29; p < 0.01) among participants in the cash and hedonic arms, respectively. For both arms, participant responses on the GPAQ suggest that physical activity minutes per day increased in all domains. Only for the travel domain in the cash arm was this increase not statistically significant. Furthermore, while both the cash (mean change from baseline: β = −24.84; 95% CI: −55.29, 5.61; p < 0.11) and hedonic arms (β = −20.32; 95% CI: −51.48, 10.84; p < 0.20) experienced a decrease in minutes spent in sedentary activities, this decrease did not reach statistical significance. Contrary to what self-determination theory would predict, both the cash (β = 0.34; 95% CI: 0.13, 0.55; p < 0.01) and hedonic arm participants (β = 0.40; 95% CI: 0.19, 0.62; p < 0.001) reported an increase in enjoyment of physical activity by the end of the intervention.



TABLE 3 Mean (95% CI) in physical activity levels and enjoyment over 4 months.
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However, between-arm comparisons reveal no significant difference for any of the outcomes assessed (Table 3). Sensitivity analysis revealed that the pattern of findings remained unchanged when the model used data with missing records imputed with the multiple imputation technique (Supplementary Table S2).




Discussion

This study investigated the effectiveness of hedonic versus cash incentives in increasing PA levels using a randomized controlled trial design. We found that both strategies were very effective at increasing activity levels when compared to baseline. While these results substantiate the effectiveness of cash and hedonic incentives, between-arm comparisons reveal no meaningful difference for any of the outcomes assessed. Thus, we cannot claim one approach to be superior.

There are several reasons that could explain the lack of meaningful differences across arms. The most likely could be that individuals do not differentially value these incentive types despite the theory suggesting otherwise. At baseline, when participants were asked to rank their top three preferred incentive choices from a list of tangible and non-tangible incentives with utilitarian or hedonic qualities, the majority chose ‘cash payouts’, ‘vouchers for groceries’, and ‘vouchers for transportation expenses’ in that order (Supplementary Table S3). Other populations have shown a similar preference (32, 33). This suggests a general preference for incentives that have more utilitarian value. Although preferences do not necessarily predict outcomes, offering an incentive that is less preferred by participants could dampen its effectiveness (11). Feedback from participants in the hedonic arm revealed that many did not use the incentives for incremental activities but merely saw them as a way to receive funds for purchases they would have made regardless. This too diminishes the effective of the hedonic incentive strategy.

It is also possible that limitations with our design diluted the effectiveness of the hedonic arm. Unlike cash arm participants, those in the hedonic arm had to spend their own money before being reimbursed. This additional barrier could have created a disincentive but was required by our accounting office to ensure funds were not misallocated. Although possible, only a small number of participants (4.5%) who met the step goal did not submit a claim (Supplementary Table S4). The large increases from baseline coupled with the number of participants (86.5%) who met the step goal and submitted a claim suggests this is unlikely to be driving the results.

Furthermore, our study may have been underpowered to detect differences across arms. Given the high success rate observed early in the study, in efforts to generate greater variability in the primary outcome, we raised the incentive target from 20 to 25 days a month of 10,000 or greater steps. Although this change reduced the percentage of participants who met the monthly target, as expected, we again observe no meaningful difference between arms (Supplementary Table S1). Additionally, given that participants in this study were found to be more active than the typical adult in Singapore (18), our sample may exhibit selection bias as individuals who are more physically active may have been more likely to enroll into the study. Hence, caution should be exercised when generalizing our study’s results.

Given that individuals in both arms greatly increased their step activity during the intervention period, and differences between arms were small and with overlapping confidence intervals, the most likely conclusion is that both strategies are effective, and neither is clearly superior to the other. This finding is consistent with results from a literature review that compares several behavioral economic incentive strategies (e.g., lotteries, deposit contracts) versus cash incentives (13). Although that review did not include hedonic incentives and studies varied along multiple dimensions (e.g., duration, size of incentives, location), their general conclusion was these strategies are effective, at least in the short run, and, as in our case, no single strategy outperformed the others. Our results are also consistent with prior studies that have tested the effectiveness of cash vs. hedonic incentives in other domains, including employee performance and experimental tasks (14 (Tournament 1), 33, 35). These studies also found no differences in effectiveness.

It is worth noting that contrary to what self-determination theory would predict (26, 27), both the cash and hedonic arm participants reported an increase in enjoyment of physical activity at study conclusion based on the PACES scores. Thus, there appears to be no undermining effect of the incentives. This finding is important as increased enjoyment is predictive of habit formation and maintenance (25), thus it is possible that the behaviors could be sustained even after the incentives are removed. Past studies have also suggested that removing hedonic incentives could be less detrimental to performance (17, 35). Testing differential responses to incentive removal could be an area of future research.

Additionally, a limitation of our study is that participants were of higher income and more highly educated than the typical Singaporean. It is possible that cash and hedonic incentives could have differential effectiveness for lower income populations (12). These individuals have less disposable income such that the marginal value of cash may be greater for them. However, they may also experience fewer hedonic pleasures, such that the hedonic arm may be more effective for them. Testing the differential effectiveness of the two interventions in lower income populations could also be an area of future research.

Lastly, future studies may benefit from examining clinical health improvements associated with increases in physical activity. Although establishing clinical health improvements was not the focus of this study, the significant increases in daily steps of 870 steps and 1,000 steps within the cash and hedonic incentive arms, respectively, are comparable to clinically significant levels of step increments (36, 37). Indeed, increases in daily steps of up to 15,000 steps and 20,000 steps have been shown to exhibit an inverse relationship with all-cause and cardiovascular mortality (36). Specifically, every 500-step increment was associated with a 15% decreased risk of all-cause mortality, whereas a 1,000-step increment was associated with a 7% decreased risk of cardiovascular mortality (36). Therefore, examining clinical health improvements in future studies may lend more compelling evidence to justify investments toward incentivized physical activity programs.

Notwithstanding, the initial evidence drawn from the findings of this study suggest that hedonic incentives can be a viable and potentially more cost-effective alternative to cash incentives. Although we had set SGD50 (≈USD37) as the maximum hedonic incentive amount to allow participants greater flexibility and freedom to engage in a variety of hedonic activities, hedonic rewards can often be purchased at lower cost than their cash equivalent when purchased in bulk (e.g., spa packages). Therefore, funders of physical activity programs may be able to offer a SGD50-like experience without needing to spend the same amount, making hedonic incentives a more cost-effective and sustainable option than cash incentives. Future programs could leverage on hedonic incentives in designing physical activity programs that are more likely to enhance enjoyment and engagement over time by catering to a wide spectrum of preferences and motivations.



Conclusion

This study demonstrated the effectiveness of cash and hedonic incentives to increase activity levels over a 4-month period. Individuals in both arms greatly increased their step activity during the intervention period relative to baseline. Differences between arms were small and not statistically significant, suggesting that either strategy represents a viable approach for increasing activity levels.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by National University of Singapore Institutional Review Board (Approval Number: NUS-IRB-2020-65). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

EF: Investigation, Project administration, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing, Conceptualization, Funding acquisition, Methodology, Resources. MC: Data curation, Formal analysis, Investigation, Methodology, Project administration, Resources, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing. MG: Formal analysis, Resources, Visualization, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work was carried out with the aid of a research grant [Grant number: NIHA-2018-002] from the NUS Initiative to Improve Health in Asia (NIHA) coordinated by the Global Asia Institute of the National University of Singapore and supported by the Glaxo Smith Kline-Economic Development Board (Singapore) Trust Fund. NIHA had no role in the study design and implementation, data collection and analysis, interpretation of the results, manuscript preparation, or decision to publish. There was no partnership with Fitbit® for this study.



Acknowledgments

We would like to thank Robyn Lim Su May for contributing to the design of the study, Bairavi Joann for assisting with data collection, and Lekurwale Ganesh for conducting data analyses.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1354814/full#supplementary-material



References

 1. Bull, F, and Bauman, A. Physical inactivity: the "Cinderella" risk factor for noncommunicable disease prevention. J Health Commun. (2011) 16:13–26. doi: 10.1080/10810730.2011.601226 

 2. Ding, D, Lawson, KD, Kolbe-Alexander, TL, Finkelstein, EA, Katzmarzyk, PT, van Mechelen, W , et al. The economic burden of physical inactivity: a global analysis of major non-communicable diseases. Lancet. (2016) 388:1311–24. doi: 10.1016/S0140-6736(16)30383-X 

 3. Santos, AC, Willumsen, J, Meheus, F, Ilbawi, A, and Bull, FC. The cost of inaction on physical inactivity to public health-care systems: a population-attributable fraction analysis. Lancet Glob Health. (2023) 11:e32–9. doi: 10.1016/S2214-109X(22)00464-8 

 4. Koh, YS, Asharani, P, Devi, F, Roystonn, K, Wang, P, Vaingankar, JA , et al. A cross-sectional study on the perceived barriers to physical activity and their associations with domain-specific physical activity and sedentary behaviour. BMC Public Health. (2022) 22:1051. doi: 10.1186/s12889-022-13431-2 

 5. World Health Organization
. Global status report on physical activity 2022. (2022). Available at: https://iris.who.int/bitstream/handle/10665/363607/9789240059153-eng.pdf?sequence=1.


 6. Finkelstein, E, Lim, R, Ward, D, and Evenson, K. Leveraging family dynamics to increase the effectiveness of incentives for physical activity: the fit-fam randomized controlled trial. Int J Behav Nutr Phys Act. (2020) 17:113. doi: 10.1186/s12966-020-01018-2 

 7. Finkelstein, EA, Haaland, BA, Bilger, M, Sahasranaman, A, Sloan, RA, Nang, EEK , et al. Effectiveness of activity trackers with and without incentives to increase physical activity (Trippa): a randomised controlled trial. Lancet Diabetes Endocrinol. (2016) 4:983–95. doi: 10.1016/S2213-8587(16)30284-4 

 8. Barte, JCM, and Wendel-Vos, GCW. A systematic review of financial incentives for physical activity: the effects on physical activity and related outcomes. Behav Med. (2017) 43:79–90. doi: 10.1080/08964289.2015.1074880 

 9. Patel, MS, Asch, DA, Rosin, R, Small, DS, Bellamy, SL, Eberbach, K , et al. Individual versus team-based financial incentives to increase physical activity: a randomized, controlled trial. J Gen Intern Med. (2016) 31:746–54. doi: 10.1007/s11606-016-3627-0 

 10. Mitchell, MS, Orstad, SL, Biswas, A, Oh, PI, Jay, M, Pakosh, MT , et al. Financial incentives for physical activity in adults: systematic review and Meta-analysis. Br J Sports Med. (2020) 54:1259–68. doi: 10.1136/bjsports-2019-100633 

 11. Jeffrey, SA, and Shaffer, V. The motivational properties of tangible incentives. Compens Benefits Rev. (2007) 39:44–50. doi: 10.1177/0886368707302528


 12. Jeffrey, SA
. Justifiability and the motivational power of tangible noncash incentives. Hum Perform. (2009) 22:143–55. doi: 10.1080/08959280902743659


 13. Finkelstein, EA, Bilger, M, and Baid, D. Effectiveness and cost-effectiveness of incentives as a tool for prevention of non-communicable diseases: a systematic review. Soc Sci Med. (2019) 232:340–50. doi: 10.1016/j.socscimed.2019.05.018 

 14. Kelly, K, Presslee, A, and Webb, RA. The effects of tangible rewards versus cash rewards in consecutive sales tournaments: a field experiment. Account Rev. (2017) 92:165–85. doi: 10.2308/accr-51709


 15. Thaler, RH
. Mental accounting and consumer choice. Mark Sci. (1985) 4:199–214. doi: 10.1287/mksc.4.3.199


 16. Thaler, RH
. Mental accounting matters. J Behav Decis Mak. (1999) 12:183–206. doi: 10.1002/(SICI)1099-0771(199909)12:3<183::AID-BDM318>3.0.CO;2-F


 17. Choi, J, and Presslee, A. When and why tangible rewards can motivate greater effort than cash rewards: an analysis of four attribute differences. Acc Organ Soc. (2023) 104:101389. doi: 10.1016/j.aos.2022.101389


 18. Ministry of Health, Health Promotion Board (2022). National Population Health Survey. Available at: https://www.moh.gov.sg/docs/librariesprovider5/resources-statistics/reports/nphs-2022-survey-report-(final).pdf.


 19. Yao, J, Tan, CS, Chen, C, Tan, J, Lim, N, and Müller-Riemenschneider, F. Bright spots, physical activity investments that work: National Steps Challenge, Singapore: a Nationwide Mhealth physical activity Programme. Br J Sports Med. (2020) 54:1047–8. doi: 10.1136/bjsports-2019-101662 

 20. Canadian Society for Exercise Physiology
. Physical Activity Readiness Questionnaire-Par-Q (2002). Available at: https://sunnybrook.ca/uploads/par-q.pdf.


 21. Peer, E, and Feldman, Y. Honesty pledges for the behaviorally-based regulation of dishonesty. J Eur Publ Policy. (2021) 28:761–81. doi: 10.1080/13501763.2021.1912149


 22. Wattanapisit, A, and Thanamee, S. Evidence behind 10,000 steps walking. J Health Res. (2017) 31:241–8. doi: 10.14456/jhr.2017.30


 23. Tudor-Locke, C, Craig, CL, Brown, WJ, Clemes, SA, De Cocker, K, Giles-Corti, B , et al. How many steps/day are enough? For adults. Int J Behav Nutr Phys Act. (2011) 8:79. doi: 10.1186/1479-5868-8-79 

 24. Cleland, CL, Hunter, RF, Kee, F, Cupples, ME, Sallis, JF, and Tully, MA. Validity of the global physical activity questionnaire (Gpaq) in assessing levels and change in moderate-vigorous physical activity and sedentary behaviour. BMC Public Health. (2014) 14:1255. doi: 10.1186/1471-2458-14-1255 

 25. Mullen, SP, Olson, EA, Phillips, SM, Szabo, AN, Wójcicki, TR, Mailey, EL , et al. Measuring enjoyment of physical activity in older adults: invariance of the physical activity enjoyment scale (paces) across groups and time. Int J Behav Nutr Phys Act. (2011) 8:103. doi: 10.1186/1479-5868-8-103 

 26. Moller, A, Buscemi, J, McFadden, H, Hedeker, D, and Spring, B. Financial motivation undermines potential enjoyment in an intensive diet and activity intervention. J Behav Med. (2014) 37:819–27. doi: 10.1007/s10865-013-9542-5 

 27. Esteves-Sorenson, C, and Broce, R. Do monetary incentives undermine performance on intrinsically enjoyable tasks? A field test. Rev Econ Stat. (2022) 104:67–84. doi: 10.1162/rest_a_00947


 28. Chung, P-K, and Leung, K-M. Psychometric properties of eight-item physical activity enjoyment scale in a Chinese population. J Aging Phys Act. (2019) 27:61–6. doi: 10.1123/japa.2017-0212


 29. Keating, XD, Zhou, K, Liu, X, Hodges, M, Liu, J, Guan, J , et al. Reliability and concurrent validity of global physical activity questionnaire (Gpaq): a systematic review. Int J Environ Res Public Health. (2019) 16:4128. doi: 10.3390/ijerph16214128 

 30. Cohen, J
. Statistical power analysis for the behavioral sciences. Hillsdale, NJ: Lawrence Erlbaum Associates (1988).


 31. Department of Statistics Singapore
. Monthly household income from work (Including Employer Cpf Contributions) (2022). Available at: https://tablebuilder.singstat.gov.sg/table/CT/17788.


 32. Department of Statistics Singapore
. (2023). Population trends. Available at: https://www.singstat.gov.sg/-/media/files/publications/population/population2023.ashx.


 33. Shaffer, VA, and Arkes, HR. Preference reversals in evaluations of cash versus non-cash incentives. J Econ Psychol. (2009) 30:859–72. doi: 10.1016/j.joep.2009.08.001


 34. Heninger, WG, Smith, SD, and Wood, DA. Reward type and performance: an examination of organizational wellness programs. Manag Account Res. (2019) 44:1–11. doi: 10.1016/j.mar.2019.02.001


 35. Bareket-Bojmel, L, Hochman, G, and Ariely, D. It’s (not) all about the Jacksons: testing different types of short-term bonuses in the field. J Manag. (2014) 43:534–54. doi: 10.1177/0149206314535441


 36. Banach, M, Lewek, J, Surma, S, Penson, PE, Sahebkar, A, Martin, SS , et al. The association between daily step count and all-cause and cardiovascular mortality: a Meta-analysis. Eur J Prev Cardiol. (2023) 30:1975–85. doi: 10.1093/eurjpc/zwad229 

 37. Sheng, M, Yang, J, Bao, M, Chen, T, Cai, R, Zhang, N , et al. The relationships between step count and all-cause mortality and cardiovascular events: a dose-response meta-analysis. J Sport Health Sci. (2021) 10:620–8. doi: 10.1016/j.jshs.2021.09.004 


Copyright
 © 2024 Finkelstein, Chow and Gandhi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-12-1354814-t002.jpg
Outcomes, Mean (SD) Cash arm

(N=154)
High baseline physical activity level (at least 85(55.2%)
5days with at least 10,000 steps), N (%)
Mean daily steps (in ‘000) 119 (44)
Mean daily Fitbit*fairly and very active 59.3(40.07)
minutes
“Total physical activity (minutes per day) 84.3(94.17)
*Activity at work (minutes per day) 126(37.25)
“Travel to and from places (minutes per day) | 37.9 (54.76)
“Recreational activities (minutes per day) 33.8(37.88)
*Sedentary activities (minutes per day) 442.6 (206.50)
“Physical activity enjoyment 49(1.28)

‘As measured by GPAQ=Global Physical Acti
"As measured by PACES = 8-item Physical Act

ty Questionnaire
ity Enjoyment Scale.

Hedonic
arm
(N =156)

83(53.2%)

117 (4.05)
56.8(37.90)

79.1(94.39)
149 (41.51)
35.0(51.96)
292(4271)
441.4(202.04)

47(1.16)





OPS/images/fpubh-12-1354814-t003.jpg
Outcomes Cash arm Hedonic arm

(N=154) (N =156)
Proportion of months step target was achieved 90.53 (86,87, 94.20) 8834 (84.71,91.98)
“Change in daily steps from baseline (in ‘000) 0.87%%% (036, 137) 1.00%%% (052, 1.49)
*Change in daily Fitbit" fairly and very active minutes from baseline 5.86°* (166,10.06)  9.00%**(4.71,13.29)
“Change in total physical activity from baseline (minutes per day) 3104%% (12.01,50.08) | 44.29%%* (23.86,64.73)
“<Change in activity at work from baseline (minutes per day) 1671%%(523,2819)  10.19% (0.82,19.56)
“<Change in travel to and from places from baseline (minutes per day) 3.79(~652,14.11) 17.624(3.02,32.23)
“<Change in recreational activities from baseline (minutes per day) 10.54%% (278,1830)  16.48"* (654, 26.42)
“Change in sedentary activities from baseline (minutes per day) ~24.84(-5529,5.61) 2032 (~51.48, 10.84)
“IChange in physical activity enjoyment from baseline 0.34%% (0.13,055) 0.40%%% (019, 0.62)

Cl, confidence interval; SES, Standardized effect
‘Between arm comparison results based on a generalized linear model adjusted for baseline activity level and gender.
“Within arm comparison results are based on the paired t-test.

‘As measured by GPAQ=Global Physical Activity Questionnaire.

‘As measured by PACES =8-item Physical Activity Enjoyment Scale.

p<0.05, *#p<0.01, *+4p<0.001.

Difference’ (Hedonic
Arm-Cash Arm)

~2.19(~7.33,295)
~0.02 (049, 0.44)
0.87 (-4.04,5.78)
9.14 (~16.94,35.21)
~3.81(~1871, 11.08)
1140 (-4.27, 27.06)
155(=10.23,13.33)
249 (~38.45,43.43)

~0.13(~039,0.13)

~0.10

~001

004

008

~006

016

003

001

-1





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Are cash incentives always king? A randomized controlled trial evaluating hedonic versus cash incentives (TEH-C)



		Introduction



		Methods



		Study design, recruitment, and participant characteristics



		Randomization



		Intervention



		Outcomes and assessments



		Sample size calculation



		Statistical analyses









		Results



		Sample



		Effect of the incentives on primary and secondary outcomes









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fpubh-12-1354814-g001.jpg
[ Enrollment ] 667 participants assessed f

eligibility

357 excluded

7 duplicates
58 ineligible (e.g, not smart-phone literate, not aged 21-70)
110 over quotas (did not complete baseline questionnaire)

100 over quotas (completed baseline questionnaire)

41 unavailable or could not be contacted

14 lost to recruitment

27 declined to partcipate (e.g., not available for study briefing)

310 randomly assigned

Il

I

156 assigned to Hedonic Incentive Arm
- 83 had “high activity” at baseline
- 73 had “lower activity” at baseline
156 received allocated intervention

154 assigned to Cash Incentive Arm
-85 had “high activity” at baseline*
- 69 had “lower activity” a baselinc*

154 received allocated intervention

I

I

R Follow-up
156 completed Month 4 questionnaire

154 completed Month 4 questionnaire

1

I

. Analysis
156 included in intention-to-treat analysis

154 included in intention-to-treat analysis






OPS/images/fpubh-12-1354814-t001.jpg
Outcomes Total  Cash arm ledonic arm
N 310 154 156
Age, Mean (SD) 52 426 (133) 39(125) 039"
(129)
Gender (%)
Male 15.8% 45.5% 162% 090°
Ethnicity (%)
Chinese 93.9% 94.2% 93.6% 083
Others 6.1% 58% 6.4%
Marital status (%)
Married 523% 187% 55.8% 034
Widowed/ Separated from spouse Divorced/Prefer not | 5.2% 65% 38%
tosay
Never married 2.6% 148% 10.4%
Highest education level (%)
Up to secondary 6.1% 52% 7.1% 058"
Post-secondary 17.1% 15.6% 186%
University bachelor's degree/postgraduate diplomal 768% 792% 74.4%
degree
Household income (%)
Below SGD 4,000 19% 201% 17.9% 093
SGD 4,000-6,999 18.4% 169% 19.9%
SGD 7,000-9,999 15.8% 149% 16.7%
SGD 10,000 and over 27.1% 27.9% 26.3%
Prefer not to say/Do not know 19.7% 201% 19.2%
Have you ever used a sport and fitness app to
track your physical activities? (%)
Yes - Using the app now 78.1% 77.3% 78.8% 058"
Yes - Used the app before but no longer using 16.5% 18.2% 14.7%
No 55% 45% 6.4%

p-value results based on  t-test.
‘p-value results based on a chi-square test.






OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Are cash incentives always king?
A randomized controlled trial
evaluating hedonic versus cash
incentives (TEH-C)












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






