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Abstract

We conduct a field experiment to better understand the role of social status with

and without monetary incentives as motivation to increase physical activity. We find

that social status alone does not induce a change in physical activity. When social

status is combined with monetary incentives, however, we find a change in the number

of daily steps. This change is heterogeneous. Individuals with low physical activity

increase their number of steps by 12%, while those with high physical activity decrease

the number of steps by 25%. An incentives treatment with exogenous social status—

uncorrelated with physical activity— provides robustness to our findings and, together

with the control condition, rules out potential experimenter demand effects and other

factors driving the results. Our results call for a cautionary approach for analyzing

the role of social status, in many cases unobserved, for physical activity intervention

programs.

1 Introduction

Insufficient physical activity is recognized as one of the contributing factors for various health

risks – mortality and morbidity (Philipson and Posner 2008). Albeit increased cardiorespi-

ratory fitness can reduce health related risks, in the United States, for example, only 24.2%

of adults meet the federal physical activity guidelines for aerobic and muscle-strengthening

activity (Gaesser et al. 2015, Ross et al. 2015, Gaesser et al. 2011, CDC 2022). People are

more sedentary today, likely due to structural changes in their living and working environ-

ments (Finkelstein et al. 2005). Previous literature has documented successful interventions

that increase physical activity through self-funded commitment (Royer et al. 2015), nudges

(Calzolari and Nardotto 2017, Beatty and Katare 2018), financial incentives (Charness and

Gneezy 2009, Katare 2021), and community efforts (Kahn et al. 2002, Luepker et al. 1996).

In general, previous literature has shown that different incentives, both monetary and non-

monetary, have the potential to encourage increased exercise in individuals. As such, these

2



incentives address both the extrinsic and intrinsic motivation to engage in more exercise. We

explore a different channel for promoting physical activity through social status with and

without monetary incentives, both of which we directly relate to physical activity.

The influence of social status on human behavior in purchasing goods and services has

been well documented (Arrow and Dasgupta 2009, Mandel 2009, Bagwell and Bernheim

1996, Veblen 1899). One of the key components of social status is that a desirable status has

to be visible to others. In this regard, social media provide potential channels to showcase a

desirable physical activity status with an increasing number of media posts related to physical

activity, including walking, running, biking, and so on. Prior studies explore the influence

of status on physical activity and any potential drivers for physical inactivity among low

socioeconomic status (Ford et al. 1991, Stalsberg and Pedersen 2010, Meltzer and Jena 2010,

Kämpfen and Maurer 2016, Giles-Corti and Donovan 2002, Tucker-Seeley et al. 2009). Few

studies explore social effects such as receiving feedback about activity or the gamification

of physical activity as a group (Beatty and Katare 2018, Kurtzman et al. 2018). Some

studies have shown that feedback on performance is related to reduced efforts by the top

performers and increased efforts from those who lag (Ludwig and Lünser 2012). Effort

resulting from feedback from one period to another is also related to differences in expected

performance and actual performance (Kuhnen and Tymula 2012). However, it is unclear

how social status may affect the most vulnerable populations (i.e., those with low physical

activity, low income, poor health, etc.) though some studies have explored the effect of other

(non-status) incentives on those with poor health (Petry et al. 2013, Andrade et al. 2014,

Patel et al. 2016). In this study, we implement a controlled field experiment to evaluate the

effects of social status with and without monetary incentives on physical activity. The main

objective of this study is to understand whether social status with and without monetary

incentives may differentially incentivize or erode the motivation of different subgroups in the

domain of physical activity based on their assigned social status.

We conducted a field experiment over a three-day period with the same cohort of par-
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ticipants. On their initial visit, we distributed pedometer watches that participants used to

record the number of steps they took during the study. The number of steps was collected

24 hours later (Period 1) as a baseline for each participant. Then, subjects were randomly

assigned to a social status treatment. We manipulated the mechanism of assigning social

status into four randomly assigned conditions: 1) a control condition with no social status

and no monetary incentives; 2) a social status treatment without monetary incentives where

social status was awarded based on the physical activity level during Period 1; 3) a social

status with monetary incentives treatment where social status was based on physical activity

during Period 1 and carried a monetary reward; and 4) an incentives treatment with exoge-

nous social status based on the scores of a general knowledge quiz, with monetary incentives

unrelated to physical activity. In the Social Status without monetary incentives treatment,

social status (high or low) was determined by the number of steps participants walked during

the baseline Period 1. There were no additional monetary incentives associated with high

social status on this treatment. In the Social Status with Monetary Incentives treatment,

social status also was determined by the number of steps, but there was a higher monetary

reward for the high-status group. In the Incentives with Exogenous Social Status treatment,

monetary incentives and social status were determined by participant scores on a general

knowledge quiz (Clingingsmith and Sheremeta 2018). In this case, the conferred social status

was exogenous (uncorrelated) with the level of physical activity, thus providing us a mone-

tary incentives treatment but also ruling out experimenter demand together with the control

treatment. In all three treatment groups, the social status of each participant was publicly

announced, and the high-status group received recognition following a procedure inspired by

Ball et al. (2001), who used gold stars to award social status. After the random treatment

assignment, the number of steps taken the following day was collected to observe the effect

of the assigned social status on subsequent physical activity (Period 2).

In general, exercise treatments with and without monetary incentives do not change the

average number of steps between Period 1 (baseline) and Period 2 (treatment). Additionally,
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subjects do not change their average number of steps in the Control and the Incentives with

Exogenous Social Status treatment because of monetary incentives. That is, we do not find

evidence of experimenter demand effects. The result in the Control group implies that using

the pedometer itself does not change the average number of steps taken, which aligns with

previous studies that provide a fitness tracker alone (Kim et al. 2018, Rote 2017, Takahashi

et al. 2016, Butler and Dwyer 2004, Patel et al. 2015, Noah et al. 2018, Freak-Poli et al. 2020).

When we separate participants based on their physical activity during the baseline Period 1,

we find two opposite behaviors when participants are offered a combination of social status

and monetary incentives. We find that those who are less active increase their step count by

12.1 percent when they are awarded status with monetary incentives. This result is generally

consistent with the previous literature on physical activity interventions, which found a

positive effect of monetary incentives, particularly among low-activity people (Carrera et al.

2020, Hajat et al. 2019). Meanwhile, the high physical activity types in the exercise treatment

with monetary incentives showed a relationship consistent with a crowding-out effect by

decreasing the average number of steps by 25.2 percent. We speculate that the extrinsic

rewards in the form of monetary gains may crowd out the intrinsic motivation to exercise

(or engage in other activities) for those who are already physically active (James Jr 2005,

Frey and Jegen 2001, Heyman and Ariely 2004, Gneezy and Rustichini 2000, Kreps 1997,

Deci and Ryan 1985). Specifically, higher monetary incentives may decrease the participants’

enjoyment of physical activity (Moller et al. 2014).

The findings from our exploratory study suggest that utilizing monetary incentives to re-

ward physical activity should be carefully considered when applied to certain subgroups and

are layered with other incentives. Social status awarded for physical activity with monetary

incentives could encourage those who are less active to exercise more, whereas this inter-

vention discourages the intrinsic motivation to exercise among those who are highly active.

Thus, the same intervention works in the opposite direction in different subgroups of people,

which may potentially weaken the intervention effects (Sunstein 2016). When considering
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potential policy implementation for encouraging physical activity, decision-makers should

proceed with caution when designing customized financial incentives along with the status

corresponding to the health behavior under a public setting, especially for highly active in-

dividuals. Social status could be a potential (unobservable) nuisance, given the extensive

use of social media that may affect the outcomes of physical activity intervention programs.

The rest of the paper consists of the following sections. Section 2 provides the related

literature regarding physical activity interventions and the influence of social status on other

domains. Section 3 illustrates the experimental design and procedures of the experiment.

We discuss our hypotheses in Section 4 and present our main results in Section 5. Section 6

offers conclusions and discusses the implications of our findings.

2 Related Literature

Two different strands of literature exist pertaining to physical activity intervention programs:

non-financial incentivized and financially incentivized programs. Non-financial incentivized

programs for physical activity include providing health-related education or recommenda-

tions (Sparling et al. 2015, Luepker et al. 1996), sending reminders to go to the gym (Cal-

zolari and Nardotto 2017), e-health interventions in which health services are provided via

electronic platforms and devices such as the internet, mobile applications, or text message

interventions (Kwan et al. 2020, Smith et al. 2020, Agboola et al. 2016, Martin et al. 2016,

Hekler et al. 2016, Hall et al. 2015, Peels et al. 2013, King et al. 2007, Beatty and Katare

2018), the use of mobile trackers or pedometers (Lynch et al. 2020, Kang et al. 2009, Patel

et al. 2015, Noah et al. 2018, Freak-Poli et al. 2020), or classroom-based physical activity

(Watson et al. 2017, Beets et al. 2009). Previous physical activity intervention programs

were found to provide moderate effects on increasing physical activity rates (Peels et al.

2013). Social comparison and peer effects has a positive effect on physical activity (Beatty

and Katare 2018, Butera et al. 2022, Babcock and Hartman 2010, Agarwal et al. 2021, Patel
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et al. 2017).

Meanwhile, an emerging literature assesses the effects of financial commitment devices on

physical activity in field experiments (Luong et al. 2021, Jones et al. 2019, Hunter et al. 2013).

Several studies found that providing monetary incentives increases the number of visits to

the gym (Bachireddy et al. 2019, Hajat et al. 2019, Rohde and Verbeke 2017, Acland and

Levy 2015, Cawley and Price 2013, Pope and Harvey-Berino 2013). In contrast, the gym

attendance rate also increases when the commitment device is based on self-funded deposits

in which the money committed by subjects is donated elsewhere if they fail to achieve their

gym attendance goals (Royer et al. 2015). In addition to the commitment mechanism,

subjects are more likely to visit the gym when the incentive stakes are large (Charness

and Gneezy 2009). Specifically, Charness and Gneezy (2009) show that when participants

are incentivized with a high reward ($100 for attending the gym 8 times during a 4-week

period) the average attendance rate increased by 0.64 times per week relative to 0.06 per week

increase in the low-stake treatment ($25 for attending the gym once a week). However, a few

studies found that the highest attendance rate is observed when the incentive is consistently

provided. For example, Carrera et al. (2020) show that the attendance rate marginally

increases with front-loaded incentives in which the offer is different at the beginning, such as

$25 per visit followed by $5 per visit, compared to a constant incentive of $10 per visit during

the incentive period, but with the same maximum possible earnings with the front-loaded

incentive. Bachireddy et al. (2019) found that consistent incentives increase the number

of steps with pedometers more than increasing or decreasing incentives when the possible

total earnings are the same in all incentive treatments. We summarize key findings from the

literature that explores financial incentives in Table 1.

The effect of financial commitment interventions on physical activity varies by individual

characteristics, particularly by physical activity. For example, Royer et al. (2015) found that

the fraction of existing gym members and non-members using the gym at least once per

week increases about 20.0 and 18.2 percent, respectively, during the incentive period. Other
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Table 1: Effect size comparisons in the relevant literature.
Relevant literature Effect

size
Explanation of main finding

Hunter et al. (2013) 0.07 No significant difference in minutes of physical
activity with financial incentives.

Bachireddy et al. (2019) 0.09 Increase in steps with financial incentives
Hajat et al. (2019) 0.44 Increase in step counts and overall physical

activity with financial incentives.
Acland and Levy (2015) 1.30 Increased gym attendance with financial

incentives
Pope and Harvey-Berino (2013) 0.60 Significant gym goals achieved with financial

incentives.
Royer et al. (2015) 0.40 Self-funded commitment increased exercise

activities.
Charness and Gneezy (2009) 0.77 Increased gym attendance with financial

incentives.
Carrera et al. (2020) 0.12 Sporadic financial incentives increase gym

visits.
Beatty and Katare (2018) 0.06 Large lottery incentive increases gym

attendance; no effect from social norming.
Babcock and Hartman (2010) 0.87 Increased gym visits with incentives and

friends.
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studies document that the largest increase in gym attendance during the incentive periods is

mainly contributed by participants who do not regularly go to the gym (i.e., non-members

or those in the low-activity group) (Carrera et al. 2020, Hajat et al. 2019). The attendance

rate increases with financial incentives for those who regularly visit the gym (i.e., existing

gym members or those in the highly active group); however, the magnitude is smaller than

for those who do not regularly go to the gym (Carrera et al. 2020, Hajat et al. 2019). Some

concerns about crowding out intrinsic motivation by utilizing extrinsic rewards have been

raised in psychology and economics studies (Esteves-Sorenson and Broce 2016, James Jr 2005,

Heyman and Ariely 2004, Frey and Jegen 2001, Gneezy and Rustichini 2000, Kreps 1997,

Deci and Ryan 1985). For instance, incentivizing an enjoyable task decreases its performance

(Deci and Ryan 1985). In addition, high financial incentives for healthy behavior are more

likely to reduce enjoyment in physical activity and pursuing healthy diets than low incentives,

controlling for general motivation for healthy behavior (Moller et al. 2014). In that sense,

the highly active group experiences less enjoyment or interest in exercising when monetary

payments are implemented. A potential explanation based on expected utility theory might

be that highly active individuals may derive utility from receiving monetary payments and

they need less physical activity to achieve the same level of utility. In this regard, we explore

the heterogeneous effect for low activity and high activity groups.

Overall, previous interventions showed modest increases in physical activity, particularly

for low-activity individuals. To our knowledge, little is known about the mechanism in

heterogeneous effects in physical activity level for low and high activity groups related to

social status with and without monetary incentives. Our study utilizes social status, which

reflects low and high activity groups, with exogenously assigned payments to explore the

role of social status on physical activity.
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Figure 1: Experiment timeline.

Table 2: Treatments
Treatment Status Assignment Payment
Control - No Status None $10 for all

Social Status without Monetary Incentives Exercise-based $10 for all

Social Status with Monetary Incentives Exercise-based $10 for low status
$15 for high status

Incentives with Exogenous Social Status Quiz-based $10 for low status
$15 for high status

3 Experimental Design

The study was conducted from September 2019 to March 2020 1 at a large university campus

in the United States. We recruited 313 participants from the pool of students (undergraduate

and graduate) and staff members on campus using bulk emails. Subjects agreed to participate

in a 3-consecutive-day experiment. They were asked to attend all 3 days at the same session

time. Session times were 11 am, 2:30 pm, 4 pm, and 5:30 pm.2 For all 3 days, participants

showed up at the lab, signed in, signed a consent form, and were seated in a classroom with

two session monitors.
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3.1 Treatments

All participants first received the same informational session where pedometers were dis-

tributed.3 The first period (Period 1) provides a baseline for the number of steps without

any intervention. Then, participants were randomly assigned to one of four conditions at the

session level. The conditions determined how social status was assigned, as well as how this

information affected their payments. The number of steps was measured again in Period 2

to identify the effects of the treatments relative to the baseline.4

In the “Control-No Status” condition, no status was assigned to any participant, and all

participants earned $10. This condition is useful to evaluate whether the experiment of the

use of pedometers influences the number of steps. In the “Social Status without Monetary

Incentives” treatment, status was assigned based on the number of steps during Period 1;

that is, when the step count information was collected, the monitors split the group in half.

The group with a higher step count (relative to the median) was assigned “High” status

and the other half was assigned “Low” status. Participants were then asked to move to the

side of the room that corresponded to their earned status, as instructed by the monitors.

Regardless of status, participants in this treatment earned $10, which is the same as in the

control condition. In the “Social Status with Monetary Incentives” treatment, status was

assigned based on the number of steps as in the Social Status without Monetary Incentives

treatment, but each status was paid differentially, such that those in the High status and in

the Low status received $15 and $10, respectively. Finally, in the “Incentives with Exogenous

Social Status” treatment, participants completed a 5-minute, 10-question general knowledge

1All data was collected before the local COVID-19 lockdown mandates
2The first week featured a 9:30 am session instead of a 5:30 pm session, but using evidence from other

studies at the lab, we decided to change the 9:30 am session to a 5:30 pm session in the following weeks for
greater attendance and more accessibility for staff members to participate.

3Pedometer distributed was a Fanmis unisex pedometer watch military multifunctional 50M waterproof
digital outdoor sports watch, chosen primarily to fulfill the need for a waterproof wrist worn device that
does not provide walking reminders to avoid priming our participants

4This article is part of a larger study that also measured the correlation between physical activity and food
purchases. Physical activity and food purchases were recorded again in day 3, but they are not relevant to
our research question. The additional measures occurred after the completion of our experimental conditions
so it does not affect our results
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quiz after their step data had been collected. After they completed the quiz, the monitors

graded the quiz and assigned High status to those who ranked in the top half and Low

status to those who ranked in the lower half. With this treatment, we wanted to rule out the

possibility that subjects changed their behavior based on a setting where social status was

not tied to their physical activity or the monetary incentive associated with status, hence

measuring any potential experimenter demand effects. Similar to the other two treatments,

participants were asked to sit with their corresponding status group and were paid by status.

All of our treatments pertain to social status since this is the novel question we introduce

and we want to understand its effect with and without monetary incentives. In addition to

understanding the effect of social status on physical activity, we want to also understand

how monetary incentives interact with social status given the extensive evidence of financial

incentives alone on physical activity, as discussed in the previous section and summarized in

Table 1. Given the extensive literature on financial incentives that already exists, we chose

not to include a pure incentives treatment (without social status) and focused on social

status and its interaction with incentives. We discuss this further in the discussion section.

3.2 Day 0 (Set Up)

The first day was an informational session. Participants were given the instructions and

pedometers (which they kept after the study). They were told they would be required to

participate in all three days to receive full payment, and would be required to wear their

pedometers for the duration of the experiment. Participants received a compensation of $10

per visit ($30 for all three visits) plus any additional earnings according to their assigned

treatment and status. The instructions were read to participants by one of the monitors.

Once the instructions were read, and questions were answered, two session monitors handed

out the pedometers. Each participant was then asked to place the pedometers on their wrist,

after which the monitors attached a uniquely numbered zip tie, ensuring that the pedometer

could not be easily removed and that removal would be easily identified by the unique zip
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tie number. Once the pedometer was attached to the participant, the monitors cleared the

pedometer to ensure the total step count was reset to zero and that the step function was

turned on. After all the participants had their pedometer and zip tie attached, they received

the $10 daily participation fee and were dismissed until the next day.

Figure 2: Example of pedometer set up.

3.3 Day 1 (Baseline Measurement and Random Assignment)

When the participants returned, the monitors read a welcome message and instructed them

to wait while the monitors checked the step count of each participant, which served as the

baseline step count. The monitors used a covered clipboard to record the cumulative step

count of every participant, associating data through the unique zip tie number. Monitors first

cut off the zip tie and requested that the participant remove the pedometer. Once the baseline

step count was collected for each participant, a social status was assigned based on their

randomly assigned treatment and the additional payment for each status was announced.

Participants had no prior knowledge that a social status would be assigned, nor how it would

be assigned, until this point in the study. Participants earned additional money according

to the treatment and status (if applicable) assigned, as well as their $10 daily participation

fee. At the end of the sessions, participants placed the pedometers back on their wrist and

were zip tied with a new, uniquely identified zip tie. The pedometers were also set to zero

at this time by the session monitors.
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3.4 Day 2 (Treatment Effect Measurement)

Day 2 proceeded much the same as Day 1 for collecting the number of steps for the treatment

(Period 2). We were interested in studying how the effect of assigning social status with and

without monetary incentives affect behavior; that is, how status differentially incentivizes

or erodes the motivation of different groups regarding physical activity, so it was important

to study this over the two periods. Therefore, the step data collected in Period 2 served as

the treatment effect on physical activity behavior from the randomly assigned treatment in

Day 1. Participants received their $10 daily participation fee plus any additional earnings.

They were informed that they could keep the pedometer and were dismissed. For the 3-day

period, the average compensation was approximately $50 plus the pedometer watch.

4 Hypotheses

We are interested in two key research questions: first, how assigned social status affects

physical activity, and second, how assigned social status combined with monetary incentives

increase or erode motivation for physical activity for low and high activity subgroups.

To address these two questions, we looked at the change in each participant’s number

of steps between the baseline period (Period 1) and treatment period (Period 2). Our

experimental design randomly assigned people to a social status treatment, but participants

did not know until Day 1. Hence, the change in the number of steps between the two periods

was driven by how social status and the incentives were assigned on Day 1 after the baseline

period. By assigning social status and observing the subsequent behavior, we are also able to

assess how monetary incentives affect the behavior of different types of individuals. Building

on previous literature, we formulated four main hypotheses related to each treatment.

Hypothesis 1. A social status based on physical activity has a non-negative effect on

step count.

Awarding a high status without monetary incentives may motivate people to either main-
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tain their social status or try to attain a higher status. Previous literature on social status

shows that individuals in a low-status group seek to mimic the high-status group (in order

to belong). Hence, we expect that people who are assigned a low status because of their

low physical activity level would increase their activity in order to be part of the high-status

group if social status is an incentive reward, or not react if social status incentives are not a

motivation. Similarly, high-status individuals would seek to showcase their status through

consumption behaviors (Clingingsmith and Sheremeta 2018, Heffetz 2011, Kuhn et al. 2011,

Corneo and Jeanne 1997, Bearden and Etzel 1982, Veblen 1899). We expect that those

assigned high status would likely maintain their level of activity or increase it in order to

remain in the high-status group. Furthermore, the literature shows that social comparison

and peer effects have a positive effect on physical activity (Beatty and Katare 2018, Agarwal

et al. 2021, Patel et al. 2017).

Hypothesis 2a. Low status with monetary incentives based on physical activity will

motivate individuals to increase their number of steps.

Previous studies showed that the desire for acceptance by a referenced high-social-status

group induces people to mimic those with higher status (Mason 2018, Heffetz 2011, Kuhn

et al. 2011, Corneo and Jeanne 1997, Bearden and Etzel 1982). Meanwhile, it is plausible

that a person may simply desire to be satisfied with the fact that their performance is

acknowledged with monetary incentives (Bogliacino et al. 2021, Fehr et al. 2013, Abbink

and Herrmann 2011). In line with this notion, we conjecture that the desire to achieve

a higher status combined with monetary incentives would motivate the low-status group

to increase their activity to achieve a higher status. We hypothesize that with monetary

incentives, the effect would be stronger. In previous studies, people—particularly low-activity

individuals—responded to financial incentives by increasing their physical activity in the

short-term (Acland and Levy 2015, Charness and Gneezy 2009).

Hypothesis 2b. A high status with monetary incentives based on physical activity will

crowd out motivation and decrease the number of steps.
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Financial incentives for engaging in a pleasurable activity are known to decrease intrinsic

motivation (Esteves-Sorenson and Broce 2016, James Jr 2005, Frey and Jegen 2001, Gneezy

and Rustichini 2000, Kreps 1997, Deci and Ryan 1985), particularly in terms of physical ac-

tivity (Moller et al. 2014). The high-status group may be sensitive to this phenomenon since

their high activity levels may be a sign that they enjoy physical activity. Previous literature

shows that when financial incentives are offered for pro-social behavior, the willingness to

perform the pro-social behavior declines (Heyman and Ariely 2004). Hence, awarding a high

status, which could be interpreted as a non-pecuniary incentive in the social economy, might

lead to a decrease in the number of steps when combined with monetary incentives.

Hypothesis 3. A status with monetary incentives exogenous to physical activity will

have no effect on the number of steps.

Since social status for a knowledge quiz is exogenous to physical activity, there should

be no change in physical activity behavior. This treatment is a robustness check to rule

out potential experimenter demand effects and other factors driving the results. That is,

physical activity should remain unchanged if experimenter demand effects are not an issue

in our experiment.

5 Results

In total, 284 individuals completed all three visits.5 As described in the experimental proce-

dures, all participants received the same information and were given pedometers during the

first visit. Table 3 features the sample characteristics. We conducted an orthogonality test

and found that our sample was balanced across treatments (Appendix Table A1). Table A2

in the appendix shows the sample distribution by treatment and social status.

For all treatments, we used the step count measured during Period 1 as a baseline. We

conducted Wilcoxon rank sum tests for the main results. We provide summary statistics on

5313 people started the experiment; however, only 284 completed all three visits. A power calculation
estimates about 55 participants based on (Hajat et al. 2019) to observe an effect of 80% power.
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Table 3: Sample characteristics by treatments.

Characteristics Sample Mean Treatments

Control No Incentives Incentives Exogenous Incentives

Age (mean) 24.17 25.69 23.33 24.34 23.67
(7.3) (8.5) (6.3) (7.7) (6.67)

Female 0.59 0.69 0.63 0.53 0.52
(0.5) (0.4) (0.5) (0.5) (0.5)

Household Size (mean) 2.5 2.5 2.5 2.5 2.6
(1.5) (1.6) (1.5) (1.4) (1.7)

Race
White 0.31 0.34 0.3 0.35 0.25

(0.5) (0.5) (0.4) (0.5) (0.4)
Hispanic 0.21 0.2 0.2 0.21 0.23

(0.4) (0.4) (0.4) (0.41) (0.4)
Black 0.06 0.07 0.08 0.04 0.07

(0.24) (0.3) (0.3) (0.2) (0.2)
Native American 0.007 0 0 0.01 0.01

(0.1) (0) (0) (0.1) (0.1)
Asian 0.43 0.41 0.44 0.4 0.45

(0.5) (0.5) (0.5) (0.5) (0.5)
Year in School
First, undergraduate 0.18 0.12 0.15 0.15 0.28
Second, undergraduate 0.09 0.14 0.07 0.12 0.08
Third, undergraduate 0.13 0.14 0.16 0.12 0.12
Fourth+, undergraduate 0.17 0.21 0.13 0.2 0.16
Graduate 0.35 0.28 0.44 0.36 0.32
Staff 0.06 0.12 0.05 0.05 0.04

Annual Income Category
<$45,000 0.43 0.45 0.44 0.36 0.48
$45,000 - $49,000 0.04 0.02 0.07 0.05 0.02
$50,000 - $59,000 0.07 0.09 0.05 0.11 0.04
>$60,000 0.34 0.29 0.36 0.38 0.38

N 284 58 75 76 74
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Figure 3: Total step count for periods 1 and 2 for Control group (no status).

the step counts in Table A3. In the appendix Figure A1, we present a graph showing all the

baseline measurements across the randomly assigned treatments. The randomization was

successful and we find no difference in these baseline measurements. Figure 3 features the

total step count in Period 1 (baseline) and Period 2 (treatment) for the Control group. As we

would expect, the total number of steps between those two days did not significantly change;

we can therefore conclude that the activity trackers did not induce changes in physical

activity in our experiment (Kim et al. 2018, Rote 2017, Takahashi et al. 2016, Butler and

Dwyer 2004).

Result 1. A status solely based on physical activity behavior without monetary incentives

does not change the number of steps.

Figures 4 and 5 show the total step count for Period 1 and Period 2 for the Social Status

without monetary incentives and the Social Status with Monetary Incentives treatments,

respectively. The first two sets of bars in these graphs are the total step counts for the

overall treatment, for which we observe no significant difference when social status was
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assigned based on physical activity but carried no monetary incentives. However, when

social status based on physical activity was combined with monetary incentives, we observe

an overall decrease in steps. The analysis showcases a differential effect by social status,

which represents heterogeneous responses by low and high activity subgroups.

One potential cause for this association between combined status and monetary incentives

may be due to effect of regression to the mean, which is particularly noteworthy due to the

short-term nature of our study. While we do not assign any status in the Control group,

we have the data in the Control group to be able to differentiate the behavior of the low

and high activity subgroups between their respective average baseline behavior and post-

treatment behavior. We observe their step count in Figure A2. We observe that the effect

of regression to the mean does not occur in our Control group, even after separating the

analysis by subgroups despite the lack of status assignment. That is, while the tendency for

the low physical activity type is to increase step count and the tendency for the high physical

activity type is to decrease step count, these tendencies are not statistically different in the

control without status assignment hence providing support to the main result that social

status treatment effects are driving the results. Therefore, we can consider our associations

in these incentives noteworthy despite some of the limitations discussed in our next section.

Result 2a. Monetary incentives for those with low social status (i.e., low physical

activity) increase the number of steps.

Result 2b. Monetary incentives for those with high social status (i.e., high physical

activity) decrease the number of steps.

When we separate the physical activity with monetary incentives treatment by the social

status assignment, we observe differences. Those assigned a low status in Period 1 increased

their step count by 12% (p = 0.137). The results for the step change for the low status

group is not significant using a Mann-Whitney test; using a t-test shows a marginal increase

in the number of steps with p = 0.097. Subsequent regression analysis presented in Table 4

indicates a positive and significant difference after adding sociodemographic control variables,
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Figure 4: Total step count for periods 1 and 2 for Social Status without Monetary Incentives
Treatment.

p = 0.042. Conversely, those assigned a high status in Period 1 reduced their step count by

25% (p < 0.001). Hence, the overall decrease in steps is largely driven by a reduction in the

number of steps among participants with high status (and high physical activity level).

Result 3. A social status exogenous to physical activity does not change physical activity

even when a monetary reward is given for the conferred status.

In Figure 6, we present the total step count of those who were randomly assigned to

the Incentives with Exogenous Social Status treatment. As expected, there is no change

in physical activity overall or by social status assignment between Period 1 and Period 2.

This result provides robustness to the main results as it helps to rule out any experimenter

demand effects of using the pedometers or other facts driving the results. When separate

the Exogenous Income Social Status treatment by the types in the group, as seen in Figure

6, the result remains the same.6

6While no status was assigned in the Control treatment, we explored the difference in step count for high
physical activity types and low physical activity types between the two periods. We observe no differences
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Figure 5: Total step count for periods 1 and 2 for Social Status with Monetary Incentives
Treatment.

Figure 6: Total step count for periods 1 and 2 for Exogenous Treatment.
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Table A5 in the appendix reflects the results of a multiple hypothesis test (List et al. 2019),

which confirm the results that the high-status group in the Monetary Incentives treatment

did decrease their step count between Periods 1 and 2, but show no effect for the low-status

group. We further explore the change in steps between Period 1 and Period 2 through a

difference-in-difference analysis, as displayed in Table 4, to include control variables. The

outcome variable is difference in steps, and we regress it on the social status by treatment,

and sociodemographic control variables. Our regression equation (1) is

∆Y = β1(BR ∗ A) + β2(γt) + β3(BR ∗ A ∗ γt) +
K∑
i=3

γiXi + e (1)

where ∆Y is Y2−Y1, BR, R = {F,M,E} denotes an indicator variable for each treatment,

γt is an indicator for the second period, A{L,H} is an indicator variable for status, and Xi

represents a set of demographic controls. The results in Table 4 align with the unconditional

result in figure 5, where we observe the low status with monetary incentives group increases

their step count by 12%, and the High Status with Monetary Incentives treatment results

in over a 25% decrease in the number of steps. The result for high-status group is robust to

the inclusion of sociodemographic control variables. While the increase in steps for the low-

status with monetary incentives group is not significant in the Mann-Whitney test and the

specification (1), we find significance after we account for sociodemographic control variables

(p = 0.042). We can further confirm from Table 4 that the exogenous treatment has no effect

on the number of steps, regardless of status assignment. Notably, this difference-in-difference

analytic approach to our data reflects that those who are high physical activity types assigned

to the social status combined with monetary incentives treatment decrease their step count

significantly compared to the other treatments in the post-treatment window.7

in step count. When separating the exogenous treatment between the two types, we see an increase in step
count for the low physical activity type (p = 0.0017), but not for the overall treatment.

7The results hold using a simple OLS regression. See the estimates in Table A6.
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Table 4: Difference-in-difference estimations of treatments and status on difference in steps.

(1) (2)

Status w/o Incentives, Low -3835.1*** -4107.3***
(1387.9) (1275.9)

Status w/o Incentives, High 3129.3** 2214.0
(1559.5) (1350.7)

Status Monetary Incentives, Low -550.9 -702.1
(1830.9) (2200.7)

Status Monetary Incentives, High 8494.3*** 8028.8***
(1916.3) (2300.0)

Exogenous, Low -445.4 -883.6
(1417.1) (1349.1)

Exogenous, High -762.7 636.2
(1365.8) (1379.2)

Period 2 -217.8 -488.8
(571.2) (578.9)

Status w/o Incentives, Low × Period 2 -1054.2* -748.7
(1039.8) (1098.8)

Status w/o Incentives, High × Period 2 -664.3 -354.5
(930.8) (966.2)

Monetary Incentives, Low × Period 2 1593.3 2006.0**
(952.8) (983.4)

Monetary Incentives, High × Period 2 -4867.7*** -4640.7***
(1466.4) (1523.0)

Exogenous, Low × Period 2 712.2 1102.8
(1131.2) (1164.6)

Exogenous, High × Period 2 888.9 351.5
(1080.3) (1038.1)

Constant 15766.8*** 18159.6***
(951.2) (1647.1)

Controls? No Yes

N 581 541
R2 0.206 0.232

Note: The outcome variable is change in steps. Specification (1) does not include
demographic controls while specification (2) includes them. Both specifications
control for session effects. Errors are clustered at the individual level. Standard
errors in parentheses. * p < 0.10, ** p < 0.05, **** p < 0.01

6 Discussion and Conclusions

In this experiment, we find two contrasting effects when physical activity is incentivized

with both social status and monetary rewards. Those who are in the low-status group (i.e.,
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low physical activity types) increase their step count by 12%, while those in the high-status

group (i.e., high physical activity types) decrease their step count by 25%. While the low-

status group seeks to attain higher status, we observe a crowding-out effect from those in

the high-status group. We find no effect when physical activity is awarded only based on

social status without monetary incentives. With a study that is short-term like ours, we

may expect to find a large magnitude in our effect sizes. However, we find no effect when

physical activity is awarded only by status without monetary incentives or the incentives

treatment unrelated to physical activity. The exogenous treatment provides validity to these

early associations and rules out experiment demand effects or other potential drivers for the

results in the main treatments.

Our findings from the Social Status with Monetary Incentives treatment are consistent

with those from previous literature regarding financial incentives and incentivized activity

more broadly in the social economy as presented in Table 1. Specifically, previous literature

as listed in Table 1 show that when monetary incentives are offered, it may encourage overall

physical activity largely driven by those who are less active, but the intrinsic motivation for

physical activity is reduced for those who are active pre-intervention (Moller et al. 2014,

Charness and Gneezy 2009). Our findings add to this line of work by exploring the combina-

tion of social status and monetary incentives in the realm of physical activity and confirming

that for those who are highly active, their intrinsic motivation is reduced and this effect may

be observed early in the intervention. This effect may be better observed in a longer-term

study to observe intrinsic motivation. Meanwhile, we find that for those with low physical

activity, the combination of social status and monetary incentives increases their physical

activity. Previous literature further suggests that people with low physical activity increase

their activity in response to monetary incentives (Charness and Gneezy 2009). Status based

on performance does not hinder this effect for people with low physical activity. A sim-

pler explanation could be that high performers learn that relative to others, they have a

much higher step count and can attain the same number of steps to reach a higher status.
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This phenomenon has been documented in other domains when individuals receive ranking

feedback on performance (Kuhnen and Tymula 2012, Ludwig and Lünser 2012).

The existing literature that focuses on physical activity has predominantly utilized pe-

dometers. Providing a pedometer or device that tracks fitness alone has either no effect on

overall physical activity or health outcomes, as seen in our control setting, (Kim et al. 2018,

Rote 2017, Takahashi et al. 2016, Patel et al. 2015, Butler and Dwyer 2004, Noah et al.

2018, Freak-Poli et al. 2020) or is found to have mixed evidence (Lynch et al. 2020, Hajat

et al. 2019, Bachireddy et al. 2019). In fact, fitness trackers may have a positive effect when

targeting particular populations that benefit the most from increased physical activity rather

than randomized controlled trials (McMurdo et al. 2010, Bravata et al. 2007, Chaudhry et al.

2020, Ferguson et al. 2022). However, combining fitness tracker provisions with behavioral

interventions generally have a favorable behavioral change depending on the design of the

intervention, particularly for subgroups who are not already physically active (Singh et al.

2022, Bachireddy et al. 2019, Noah et al. 2018). While interventions that combine some

behavioral nudges with a fitness tracker generally have positive effects, sustaining the be-

havioral change after the intervention is challenging, as evidenced in the literature (Carrera

et al. 2020, Finkelstein et al. 2016, Jakicic et al. 2016, Rote 2017, Hasan et al. 2021).

The main focus of our paper is to understand the effect of social status and its interaction

with incentives on changes in physical activity. While we posit that the monetary incentive

itself would increase the physical activity level followed by previous literature as listed in

Table 1, its effect associated with social status would bring heterogeneous effect by different

physical activity levels. Nonetheless, evaluating the incentive effect only to the physical

activity level would help to assure our findings in the effect of the social status associated

with incentives on changes in physical activity level.

While we observed these early associations over the span of three days, we focused solely

on positively framed incentives. However, we did not explore negatively framed incentives.

For physical activity, scholars have looked briefly at financial disincentives; however, in order
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to implement these, justifications need to be strong and they will likely not encourage a

positive behavioral change or, even worse, reduce motivation to exercise (Barte and Wendel-

Vos 2017).

A limitation of our study is its short-term nature8, however, this is an exploratory anal-

ysis. Furthermore, unobserved individual differences may affect how individuals respond to

incentives; this variation may affect the observations that could be made in a short-term

study. Such differences may stem from preferences for exercise or pre-existing habits that

we do not know of, as well as underlying biological reasons that may affect differences in

seeking physical activity much like they can affect differences in food choices (Rangel 2013).

We also note that the pedometer used in this study is not high quality; fitness trackers

can vary greatly in accuracy, especially taking into account the location where they are

worn (Bachireddy et al. 2019, Kim et al. 2018, Bassett et al. 2017, Slade et al. 2021, Yuan

et al. 2023). In general, pedometers only provide a small, potentially inaccurate measure

of someone’s physical or overall health profile, especially over a short time span. However,

they serve as a convenient and easy to implement tool to evaluate short-term behavioral

patterns (Bassett et al. 2017) that may prove to be a useful foundation for a longer-term

study. Future work could explore different incentive structures in the form of nudges pro-

vided in phone apps that might also interact with social status in different contexts. For

example, successful nudges could implement procedures where subjects can showcase their

goal-achievement progress across social media outlets. Studies of this nature can measure

the impact on the overall population and on different subgroups of individuals with varying

levels of susceptibility to social status.

Our early associations call for a cautionary approach to the role of social status in phys-

ical activity intervention programs. Over two-thirds of worksites in the United States offer

employees a workplace wellness program, for example; England’s government implemented

a pilot to motivate exercise using financial incentives (CDC 2019)(CDC, 2019; Linnan et

8An ideal time to collect data to allow for day-to-day variability is 3-7 days (Bassett et al. 2017).
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al., 2019; Department of Health, 2010). In addition, various interventions in which people

earn money for partaking in exercise activities (i.e., Achievement app, Lympo app, or Sweat-

coin), bet on the achievement of activity goals (i.e., StepBet app), or earn money that is

donated to charities (i.e., Charity Miles and PK Rewards), have been introduced (Health

Health, Lympo Lympo, Sweatcoin Sweatcoin, StepBet StepBet, Charitymiles Charitymiles,

rewards rewards). Social status in field experiments may be a source of unobserved treatment

variation that may need to be further studied and quantified.
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Luepker, R. V., L. Rästam, P. J. Hannan, D. M. Murray, C. Gray, W. L. Baker, R. Crow, D. R.

Jacobs Jr, P. L. Pirie, S. R. Mascioli, et al. (1996). Community education for cardiovascular

disease prevention: morbidity and mortality results from the minnesota heart health program.

American Journal of Epidemiology 144 (4), 351–362.

Luong, M.-L. N., M. Hall, K. L. Bennell, J. Kasza, A. Harris, and R. S. Hinman (2021). The impact

of financial incentives on physical activity: a systematic review and meta-analysis. American

Journal of Health Promotion 35 (2), 236–249.

Lympo. https://lympo.com/, visited on 10/22/2020.

Lynch, C., S. Bird, N. Lythgo, and I. Selva-Raj (2020). Changing the physical activity behavior

of adults with fitness trackers: a systematic review and meta-analysis. American Journal of

Health Promotion 34 (4), 418–430.

Mandel, B. R. (2009). Art as an investment and conspicuous consumption good. American Eco-

nomic Review 99 (4), 1653–63.

Martin, C. K., L. A. Gilmore, J. W. Apolzan, C. A. Myers, D. M. Thomas, and L. M. Redman

(2016). Smartloss: a personalized mobile health intervention for weight management and

health promotion. JMIR mHealth and uHealth 4 (1), e18.

Mason, S. (2018). The effects of social media and apps on exercise and health habits of millennial

women.

McMurdo, M. E., J. Sugden, I. Argo, P. Boyle, D. W. Johnston, F. F. Sniehotta, and P. T. Donnan

(2010). Do pedometers increase physical activity in sedentary older women? a randomized

controlled trial. Journal of the American Geriatrics Society 58 (11), 2099–2106.

33

https://lympo.com/


Meltzer, D. O. and A. B. Jena (2010). The economics of intense exercise. Journal of Health

Economics 29 (3), 347–352.

Moller, A. C., J. Buscemi, H. G. McFadden, D. Hedeker, and B. Spring (2014). Financial motivation

undermines potential enjoyment in an intensive diet and activity intervention. Journal of

Behavioral Medicine 37 (5), 819–827.

Noah, B., M. S. Keller, S. Mosadeghi, L. Stein, S. Johl, S. Delshad, V. C. Tashjian, D. Lew, J. T.

Kwan, A. Jusufagic, et al. (2018). Impact of remote patient monitoring on clinical outcomes:

an updated meta-analysis of randomized controlled trials. NPJ digital medicine 1 (1), 20172.

Patel, M. S., D. A. Asch, R. Rosin, D. S. Small, S. L. Bellamy, J. Heuer, S. Sproat, C. Hyson,

N. Haff, S. M. Lee, et al. (2016). Framing financial incentives to increase physical activ-

ity among overweight and obese adults: a randomized, controlled trial. Annals of Internal

Medicine 164 (6), 385–394.

Patel, M. S., D. A. Asch, and K. G. Volpp (2015). Wearable devices as facilitators, not drivers, of

health behavior change. Jama 313 (5), 459–460.

Patel, M. S., E. J. Benjamin, K. G. Volpp, C. S. Fox, D. S. Small, J. M. Massaro, J. J. Lee,

V. Hilbert, M. Valentino, D. H. Taylor, et al. (2017). Effect of a game-based intervention

designed to enhance social incentives to increase physical activity among families: the be fit

randomized clinical trial. JAMA Internal Medicine 177 (11), 1586–1593.

Peels, D. A., C. Bolman, R. H. J. Golsteijn, H. de Vries, A. N. Mudde, M. M. van Stralen, and

L. Lechner (2013). Long-term efficacy of a printed or a web-based tailored physical activity

intervention among older adults. International Journal of Behavioral Nutrition and Physical

Activity 10 (1), 1–10.

Petry, N. M., L. F. Andrade, D. Barry, and S. Byrne (2013). A randomized study of reinforcing

ambulatory exercise in older adults. Psychology and Aging 28 (4), 1164.

Philipson, T. and R. Posner (2008). Is the obesity epidemic a public health problem? a decade of

research on the economics of obesity. Technical report, National Bureau of Economic Research.

Pope, L. and J. Harvey-Berino (2013). Burn and earn: A randomized controlled trial incentivizing

34



exercise during fall semester for college first-year students. Preventive Medicine 56 (3-4), 197–

201.

Rangel, A. (2013). Regulation of dietary choice by the decision-making circuitry. Nature Neuro-

science 16 (12), 1717–1724.

rewards, P. https://www.pkrewards.com/, visited on 10/22/2020.

Rohde, K. I. and W. Verbeke (2017). We like to see you in the gym—a field experiment on

financial incentives for short and long term gym attendance. Journal of Economic Behavior

& Organization 134, 388–407.

Ross, R., S. Blair, L. de Lannoy, J.-P. Després, and C. J. Lavie (2015). Changing the endpoints

for determining effective obesity management. Progress in Cardiovascular Diseases 57 (4),

330–336.

Rote, A. E. (2017). Physical activity intervention using fitbits in an introductory college health

course. Health Education Journal 76 (3), 337–348.

Royer, H., M. Stehr, and J. Sydnor (2015). Incentives, commitments, and habit formation in

exercise: evidence from a field experiment with workers at a fortune-500 company. American

Economic Journal: Applied Economics 7 (3), 51–84.

Singh, B., E. M. Zopf, and E. J. Howden (2022). Effect and feasibility of wearable physical activ-

ity trackers and pedometers for increasing physical activity and improving health outcomes

in cancer survivors: A systematic review and meta-analysis. Journal of Sport and Health

Science 11 (2), 184–193.

Slade, P., M. J. Kochenderfer, S. L. Delp, and S. H. Collins (2021). Sensing leg movement enhances

wearable monitoring of energy expenditure. Nature Communications 12 (1), 4312.

Smith, D. M., L. Duque, J. C. Huffman, B. C. Healy, and C. M. Celano (2020). Text message

interventions for physical activity: a systematic review and meta-analysis. American Journal

of Preventive Medicine 58 (1), 142–151.

Sparling, P. B., B. J. Howard, D. W. Dunstan, and N. Owen (2015). Recommendations for physical

activity in older adults. Bmj 350.

Stalsberg, R. and A. V. Pedersen (2010). Effects of socioeconomic status on the physical activity in

35

https://www.pkrewards.com/


adolescents: a systematic review of the evidence. Scandinavian Journal of Medicine & Science

in Sports 20 (3), 368–383.

StepBet. https://waybetter.com/stepbet, visited on 10/22/2020.

Sunstein, C. R. (2016). The ethics of influence: Government in the age of behavioral science.

Cambridge University Press.

Sweatcoin. https://sweatco.in/, visited on 10/22/2020.

Takahashi, P. Y., S. M. Quigg, I. T. Croghan, D. R. Schroeder, and J. O. Ebbert (2016). Effect

of pedometer use and goal setting on walking and functional status in overweight adults with

multimorbidity: a crossover clinical trial. Clinical Interventions in Aging 11, 1099.

Tucker-Seeley, R. D., S. Subramanian, Y. Li, and G. Sorensen (2009). Neighborhood safety, so-

cioeconomic status, and physical activity in older adults. American Journal of Preventive

Medicine 37 (3), 207–213.

Veblen, T. (1899). The theory of the leisure class. New York: Macmillan.

Watson, A., A. Timperio, H. Brown, K. Best, and K. D. Hesketh (2017). Effect of classroom-

based physical activity interventions on academic and physical activity outcomes: a system-

atic review and meta-analysis. International Journal of Behavioral Nutrition and Physical

Activity 14 (1), 1–24.

Yuan, J., Y. Zhang, S. Liu, and R. Zhu (2023). Wearable leg movement monitoring system for

high-precision real-time metabolic energy estimation and motion recognition. Research 6,

0214.

36

https://waybetter.com/stepbet
https://sweatco.in/


Table A1: Orthogonality (balance) test across treatments.

Social Status Treatments p-value

Control Exercise, Exercise, Exogenous
No Monetary Incentives Monetary Incentives

Age 25.690 23.338 24.338 23.667 0.276
Female 0.690 0.635 0.533 0.527 0.158
Household Size 2.500 2.535 2.486 2.644 0.930
White 0.345 0.293 0.347 0.250 0.541
Hispanic 0.190 0.200 0.213 0.237 0.916
Black 0.069 0.080 0.040 0.066 0.785
Native American 0.000 0.013 0.013 0.000 0.619
Asian 0.414 0.440 0.400 0.447 0.932
Year in School 3.772 3.813 3.667 3.280 0.172
Income, <$45k 0.448 0.440 0.365 0.480 0.547
Income, $45k - $49k 0.017 0.067 0.054 0.027 0.446
Income, $50k - $59k 0.086 0.053 0.108 0.040 0.365
Income, >$60k 0.293 0.360 0.378 0.307 0.673

Table A2: Treatment assignments on Day 1 for whole sample.

Treatment N

Control, no status 58
Social Status without Monetary Incentives
Low 34
High 41

Social Status with Monetary Incentives
Low 39
High 36

Exogenous Social Status
Low 37
High 39
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Table A3: Summary statistics by treatments and status in Period 1.

Treatment and Status Mean Median Min Max

Control 14,607 13,782 4,199 36,599
Social Status without Monetary Incentives, Low 11,585 11,114 7,294 22,160
Social Status without Monetary Incentives, High 18,482 17,046 8,726 43,341
Social Status with Monetary Incentives, Low 11,346 11,502 5,541 20,863
Social Status with Monetary Incentives, High 20,273 20,161 9,110 38,371
Exogenous Social Status, Low 15,179 14,528 7,519 27,363
Exogenous Social Status, High 14,816 14,059 3,614 37,134

Table A4: Number of participants by session time and week.
Week 1 Week 2 Week 3 Week 4 Week 5

9:30 am 5
11:00 am 3 8 10 13 21
2:30 pm 8 16 21 19 19
4:00 pm 4 15 17 24 16
5:30 pm 12 13 20 20

Note: The first week featured a 9:30 am session that was replaced by
a 5:30 pm session to increase participation opportunity.

Figure A1: Total step count for Day 1 for all treatments.
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Figure A2: Step count across days by physical activity type for Control group.
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Table A5: Multiple hypotheses test across treatments and status.
Coefficient Multiplicity test: p-values

Unadjusted Adjusted Bonferroni Holm

Control No Monetary Incentives, Low 1218.63 0.25 0.66 1 1
Control No Monetary Incentives, High 771.09 0.39 0.77 1 1
Control Exogenous, Low 659.62 0.57 0.57 1 0.57
Control Exogenous, High 805.15 0.45 0.70 1 0.9
Control Monetary Incentives, Low 1566.59 0.10* 0.37 0.69 0.49
Control Monetary Incentives, High 5011.81 0.00*** 0.02** 0.03** 0.03**
No Monetary Incentives, Low No Monetary Incentives, High 447.54 0.71 0.92 1 1
No Monetary Incentives, Low Exogenous, Low 1878.25 0.15 0.63 1 1
No Monetary Incentives, Low Exogenous, High 2023.79 0.11 0.56 1 1
No Monetary Incentives, Low Monetary Incentives, Low 2785.22 0.01** 0.12 0.33 0.19
No Monetary Incentives, Low Monetary Incentives, High 3793.18 0.02** 0.17 0.50 0.27
No Monetary Incentives, High Exogenous, Low 1430.71 0.23 0.68 1 1
No Monetary Incentives, High Exogenous, High 1576.25 0.19 0.72 1 1
No Monetary Incentives, High Monetary Incentives, Low 2337.68 0.03** 0.21 0.73 0.36
No Monetary Incentives, High Monetary Incentives, High 4240.72 0.01** 0.13 0.33 0.20
Exogenous, Low Exogenous, High 145.54 0.91 0.91 1 0.91
Exogenous, Low Monetary Incentives, Low 906.97 0.90 0.90 1 1
Exogenous, Low Monetary Incentives, High 5671.43 0.03** 0.03** 0.07* 0.05**
Exogenous, High Monetary Incentives, Low 761.43 0.54 0.93 1 1
Exogenous, High Monetary Incentives, High 5816.96 0.00*** 0.04** 0.09* 0.06*
Monetary Incentives, Low Monetary Incentives, High 6578.40 0.00*** 0.000*** 0.01*** 0.01***

Note: Based on List et al. (2019). * p < 0.10, ** p < 0.05, **** p < 0.01.
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Table A6: OLS regression estimates of social status treatment effects on change in steps.

(1) (2) (3) (4)

Status w/o Monetary Incentives -818.5 -1975.2 -1295.0 -1416.6
(725.1) (1233.7) (1708.8) (1984.0)

Status with Monetary Incentives -1563.3 810.0 1629.1 1565.4
(1399.5) (674.3) (958.8) (1090.4)

Exogenous 825.6 -96.9 528.6 277.5
(998.6) (1273.5) (1789.5) (2040.4)

High -1916.2* -1625.2** -1887.9 -2033.5
(1084.8) (737.0) (1328.5) (3994.2)

Status w/o Incentives * High 2072.7 2115.1 2009.9
(1621.9) (2228.6) (2316.6)

Status with Monetary Incentives * High -4953.2** -5150.3** -5432.8**
(2233.3) (2384.8) (2182.9)

Exogenous * High 1770.7 1473.6 1790.8
(1525.7) (2198.4) (1790.8)

Constant 700.9 565.5 5057.8 5695.5
(648.4) (432.4) (3678.9) (3994.2)

Controls? No No Yes Yes

N 284 284 265 230
R2 0.052 0.115 0.181 0.218

Note: The outcome variable is change in steps. Specifications (1) and (2) includes no controls while
specifications (3) and (4) include them. Specification (3) does not include the high-income dummy
variable as a control since approximately 15% of the sample opted to not disclose their income level;
however, the magnitude and significance levels between specifications (3) and (4) reflect similar results.
Errors are clustered at the session-level. Standard errors in parentheses. * p < 0.10, ** p < 0.05, ****
p < 0.01
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Instructions for informational meeting

Welcome! Thank you for participating in our study. This experiment includes Three visits.

You will receive a $10 compensation fee for your participation for each visit. You may also

receive additional payments depending on the outcomes of the experiment.

As a reminder before we start this study, your participation is completely voluntary. At

any time, you may elect to end your participation. However, in order to receive any mone-

tary payments, you must complete the whole study. All information collected during today’s

visit, and the rest of the study will be kept confidential and will not be used for any purpose

other than this research.

Before you begin, please make sure that your cellphone is turned off and all of your be-

longings are placed beside you on the floor. We expect and appreciate your cooperation!

The purpose of our study is to gather some general information on physical activity and

decision-making process. We will now go through the instructions for the rest of the vis-

its. The instructions will be read from a script to make sure the procedures are accurately

described. There will be an opportunity for questions once we go through the information

instructions.

For the rest of today’s visit, it is very important that there be no further talking or other

communication between participants. If you have questions or comments, please inform a

session monitor. If you are not able to comply with these requests, you may be disqualified

from the experiment.

If you have any questions, please direct them to a session monitor who will gladly answer

them.
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Again, thank you for your participation.
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Instructions for informational meeting

Today, we will provide you with a pedometer to track your physical activity over the next

few days. For every visit, we will measure your physical activity.

The study will proceed with Three visits as described below.

Visit 1: Receive pedmoeters and general instructions of this study.

Visit 2: Your previous physical activity will be collected. You will complete a survey.

Visit 3: This is a follow up visit.

PLEASE BRING THE PEDOMETERS FOR EVERY VISIT

and

YOU NEED TO WEAR THE PEDOMETER AT ALL TIMES. PLEASE DO

NOT TAKE IT OFF UNTIL THE NEXT VISIT.

You may keep the pedometer at the end of the study.
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Instructions for Visit 2

Welcome Back!

As a reminder before we start today’s experiment, your participation is completely vol-

untary. At any time, you may elect to end your participation. However, in order to receive

any monetary payments, you must complete the whole study. All information collected dur-

ing today’s visit, and rest of the study will be kept confidential and will not be used for any

purpose other than this research.

Before you begin, please make sure that your cellphone is turned off and all of your be-

longings are placed beside you on the floor. We expect and appreciate your cooperation!

Please return your pedometer to our session monitors. We will measure your physical activ-

ity. You will receive a $10 show-up fee for your participation for today’s visit. We will ask

you to complete a survey at the end of today’s session.

(Social Status without Monetary Incentives and Social Status with Monetary Incentives: To-

day’s visit will involve two statuses: High and Low status. This status will be determined

based on your yesterday’s physical activity. Your previous physical activity will not affect the

additional payment you receive for today’s visit.)

(Exogenous Social Status: Today’s visit will involve two statuses: High and Low status.

You will be asked to solve a quiz. The status will be determined based on your quiz score.

Your additional payments will be determined by your quiz score.)

For the rest of today’s visit, it is very important that there be no further talking or other

communication between participants. If you have questions or comments, please inform a
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session monitor. If you are not able to comply with these requests, you may be disqualified

from the experiment.

If you have any questions, please direct them to a session monitor who will gladly answer

them.

Again, thank you for your participation.
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Income Earnings

(Control)

We will collect your physical activity information of yesterday. You will receive $10.

Please do not move until our session monitors come to you and check it

(Social Status without Monetary Incentives)

We will collect your physical activity information of yesterday. The experiment involves two

statuses which are High and Low as described in your information packet. The number of

steps will determine which of two groups you will be assigned to for this visit. Those whose

step count are above average will be assigned in the High Status. On the other hand, those

whose step count are below average will be assigned in the Low Status. Now, our session

monitors will walk around and collect the number of steps that you walked yesterday. Then,

we will assign your status based on your number of steps.

Please do not move until our session monitors come to you and check it

Now, those who receive a High status please move to the left side of this room. Those who

receive a Low status please move to the right side of this room. The High Status group will

receive $10. The Low Status group will receive $10.

Let’s give a big hand to the High Status group!

(Social Status with Monetary Incentives)

We will collect your physical activity information of yesterday. The experiment involves two

statuses which are High and Low as described in your information packet. The number of

steps will determine which of two groups you will be assigned to for this visit. Those whose

step count are above average will be assigned in the High Status. On the other hand, those

whose step count are below average will be assigned in the Low Status. Now, our session

monitors will walk around and collect the number of steps that you have walked yesterday.

Then, we will assign your status based on your number of steps.
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Please do not move until our session monitors come to you and check it

Now, those who receive a High status please move to the left side of this room. Those who

receive a Low status please move to the right side of this room. The High Status group will

receive $15. The Low Status group will receive $10.

Let’s give a big hand to the High Status group!

(Social Status with Monetary Incentives)

We will collect your physical activity information of yesterday.

The experiment involves two statuses which are High and Low as described in your

information packet. The number of correct answers you have on a quiz will determine which

of two groups you will be assigned to for this visit. Those who score above average will

be assigned in the High Status. On the other hand, those who score below average will be

assigned in the Low Status. Now, we would like you to take a short knowledge quiz. The

quiz consists of 10 multiple choice questions. You will receive your score once everyone is

done with the quiz and graded. Then, we will assign your status based on your score.

Please do not move until our session monitors come to you and check it

Once you are ready, please turn the page to continue.
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1. Grand Central Terminal, Park Avenue, New York is the world’s

(a) Largest railway station

(b) Highest railway station

(c) Longest railway station

(d) None of the above

2. Entomology is the science that studies

(a) Behavior of human beings

(b) Insects

(c) The origin and history of technical and scientific terms

(d) The formation of rocks

3. Eritrea, which became the 182nd member of the UN in 1993, is in the continent of

(a) Asia

(b) Africa

(c) Europe

(d) Australia

4. Exposure to sunlight helps a person improve his health because

(a) The infrared light kills bacteria in the body

(b) Resistance power increases

(c) The pigment cells in the skin get stimulated and produce a healthy tan

(d) The ultraviolet rays convert skin oil into Vitamin D

5. Each year World Red Cross and Red Crescent Day is celebrated on
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(a) May 8

(b) May 18

(c) June 8

(d) June 18

6. Federation Cup, World Cup, Allywyn International Trophy, and Challenge Cup are

awarded to winners of

(a) Tennis

(b) Volleyball

(c) Basketball

(d) Cricket

7. Germany signed the Armistice Treaty on and World War 1 ended

(a) January 19, 1918

(b) May 30, 1918

(c) November 11, 1918

(d) February 15, 1918

8. The Ozone layer restricts

(a) Visible light

(b) Infrared radiation

(c) X-rays and gamma rays

(d) Ultraviolet radiation

9. Headquarters of UNO are situated at

(a) New York, USA
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(b) Hague, Netherlands

(c) Geneva, Switzerland

(d) Paris, France

10. During the first crusade, crusaders reached Jerusalem and captured it in

(a) 1000 AD

(b) 1200 AD

(c) 1099 AD

(d) 1515 AD

Now, those who receive a High status please move to the left side of this room. Those who

receive a Low status please move to the right side of this room. The High Status group will

receive $15. The Low Status group will receive $10.

Let’s give a big hand to the High Status group!
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Survey

1. What is your age?

2. What is your gender?

(a) Male

(b) Female

(c) Other

3. Not counting yourself, how many people live in your household?

4. What is your ethnicity (ethnic heritage)? Please select all that apply

(a) White

(b) Hispanic or Latino

(c) African American

(d) Native American or American Indian

(e) Asian/Pacific Islander

(f) Other

5. What is your year in school? (Please indicate the highest level that you have completed

or in progress to complete)

(a) Freshman

(b) Sophomore

(c) Junior

(d) Senior

(e) Grad student

(f) Staff member
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6. What is your major?

7. What is your approximate total family or household gross income for 2018 (please

choose one)?

(a) Less than $45,000

(b) $45,000-$49,000

(c) $50,000 - $59,000

(d) More than $60,000

(e) Prefer not to answer
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We will now proceed to your payments for today’s participation. Please do not discuss

the procedures of today’s study with anyone who will be participating in later rounds of the

study until after they have completed their session. This will help ensure the validity of our

results.

Once you have completed your survey, you will receive your payment for participation

and the food product that you purchased today. Please complete the survey and wait until

it is collected by a session monitor when you have completed it.
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Concluding Remark for Visit 2

Today’s visit is complete. We will ask you to come again for the last visit. In visit 3, you will

be randomly assigned to different groups and your payment will be calculated differently. You

may or may not have an opportunity to earn additional payments in the next visit. However,

your additional payments may or may not be determined by your physical activity.

PLEASE BRING THE PEDOMETERS BACK TO US FOR EVERY VISIT

and

DO NOT TAKE OFF YOUR PEDOMETER.

Thank you once again for your participation in today’s session.
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Instructions for Visit 3

Welcome back! Today is the last visit of this study.

As a reminder before we start today’s visit, your participation is completely voluntary.

At any time, you may elect to end your participation. However, in order to receive any

monetary payments, you must complete the whole study. All information collected during

today’s visit, and rest of the study will be kept confidential and will not be used for any

purpose other than this research.

Before you begin, please make sure that your cellphone is turned off and all of your be-

longings are placed beside you on the floor. We expect and appreciate your cooperation!

Please return your pedometer to our session monitors. We will measure your physical activ-

ity. You will receive a $10 show-up fee for your participation for today’s visit.

(Social Status without Monetary Incentives and Social Status with Monetary Incentives):

Today’s visit will involve two statuses: High and Low status. This status will be determined

based on your yesterday’s physical activity. Your previous physical activity will not affect the

additional payment you receive for today’s visit.

(Exogenous Social Status): Today’s visit will involve two statuses: High and Low status.

You will be asked to solve a quiz. The status will be determined based on your quiz score.

Your additional payments will be determined by your quiz score.

For the rest of today’s visit, it is very important that there be no further talking or other

communication between participants. If you have questions or comments, please inform a

session monitor. If you are not able to comply with these requests, you may be disqualified

from the experiment.
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If you have any questions, please direct them to a session monitor who will gladly answer

them. Again, thank you for your participation.

57



Income Earnings

(Control)

We will collect your physical activity information of yesterday. You will receive $10.

Please do not move until our session monitors come to you and check it

(Social Status without Monetary Incentives)

We will collect your physical activity information of yesterday. The experiment involves two

statuses which are High and Low as described in your information packet. The number of

steps will determine which of two groups you will be assigned to for this visit. Those whose

step count are above average will be assigned in the High Status. On the other hand, those

whose step count are below average will be assigned in the Low Status. Now, our session

monitors will walk around and collect the number of steps that you walked yesterday. Then,

we will assign your status based on your number of steps.

Please do not move until our session monitors come to you and check it

Now, those who receive a High status please move to the left side of this room. Those who

receive a Low status please move to the right side of this room. The High Status group will

receive $10. The Low Status group will receive $10.

Let’s give a big hand to the High Status group!

(Social Status with Monetary Incentives)

We will collect your physical activity information of yesterday. The experiment involves two

statuses which are High and Low as described in your information packet. The number of

steps will determine which of two groups you will be assigned to for this visit. Those whose

step count are above average will be assigned in the High Status. On the other hand, those

whose step count are below average will be assigned in the Low Status. Now, our session

monitors will walk around and collect the number of steps that you have walked yesterday.

Then, we will assign your status based on your number of steps.
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Please do not move until our session monitors come to you and check it

Now, those who receive a High status please move to the left side of this room. Those who

receive a Low status please move to the right side of this room. The High Status group will

receive $15. The Low Status group will receive $10.

Let’s give a big hand to the High Status group!

(Social Status with Monetary Incentives)

We will collect your physical activity information of yesterday.

The experiment involves two statuses which are High and Low as described in your

information packet. The number of correct answers you have on a quiz will determine which

of two groups you will be assigned to for this visit. Those who score above average will

be assigned in the High Status. On the other hand, those who score below average will be

assigned in the Low Status. Now, we would like you to take a short knowledge quiz. The

quiz consists of 10 multiple choice questions. You will receive your score once everyone is

done with the quiz and graded. Then, we will assign your status based on your score.

Please do not move until our session monitors come to you and check it

Once you are ready, please turn the page to continue.
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1. Grand Central Terminal, Park Avenue, New York is the world’s

(a) Largest railway station

(b) Highest railway station

(c) Longest railway station

(d) None of the above

2. Entomology is the science that studies

(a) Behavior of human beings

(b) Insects

(c) The origin and history of technical and scientific terms

(d) The formation of rocks

3. Eritrea, which became the 182nd member of the UN in 1993, is in the continent of

(a) Asia

(b) Africa

(c) Europe

(d) Australia

4. Exposure to sunlight helps a person improve his health because

(a) The infrared light kills bacteria in the body

(b) Resistance power increases

(c) The pigment cells in the skin get stimulated and produce a healthy tan

(d) The ultraviolet rays convert skin oil into Vitamin D

5. Each year World Red Cross and Red Crescent Day is celebrated on
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(a) May 8

(b) May 18

(c) June 8

(d) June 18

6. Federation Cup, World Cup, Allywyn International Trophy, and Challenge Cup are

awarded to winners of

(a) Tennis

(b) Volleyball

(c) Basketball

(d) Cricket

7. Germany signed the Armistice Treaty on and World War 1 ended

(a) January 19, 1918

(b) May 30, 1918

(c) November 11, 1918

(d) February 15, 1918

8. The Ozone layer restricts

(a) Visible light

(b) Infrared radiation

(c) X-rays and gamma rays

(d) Ultraviolet radiation

9. Headquarters of UNO are situated at

(a) New York, USA
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(b) Hague, Netherlands

(c) Geneva, Switzerland

(d) Paris, France

10. During the first crusade, crusaders reached Jerusalem and captured it in

(a) 1000 AD

(b) 1200 AD

(c) 1099 AD

(d) 1515 AD

Now, those who receive a High status please move to the left side of this room. Those who

receive a Low status please move to the right side of this room. The High Status group will

receive $15. The Low Status group will receive $10.

Let’s give a big hand to the High Status group!
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We will now proceed to your payments for today’s participation. Please do not discuss the

procedures of today’s study with anyone who will be participating in later rounds of the study

until after they have completed their session. This will help ensure the validity of our results.

Once you have completed your survey, you will receive your payment for participation.

We thank you sincerely for participating our study!
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