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Abstract

Lack of physical activity can cause health problemd diminish organizational productivity.
We conducted a 12-months long field experimentfinancial services company to study the
effects of slow-moving treadmills outfitted for i work on employee productivity and health.
43 sedentary volunteers were assigned randomlydatoups to receive treadmill workstations
7 months apart. Employees could opt at will fondxd chair-desk arrangement. Biometric
measurements were taken quarterly and weekly opkn®rmance surveys were administered
to study participants and to more than 200 nonippaints and their supervisors.

In this study we explore three questions concerthegeffects of the introduction of treadmills
in the workplace. (1) Does it improve overall plegiactivity? (2) Does it improve health
measures? (3) Does it improve performance?

The answers are as follows. (1) Yes (net effeetimiost half an hour a day). (2) Yes (small
gains, one minor decline). (3) No and yes (inidietline followed by increase to recover to
initial level within one year) — based on weeklymoyee self reports.
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The Effects of Walking while Working on Productivity and Health:

A Field Experiment

Sedentariness and general physical inactivity causggravate, for most people, a myriad
physical illnesses (WHO, 2002), obesity (Mummerglet2005) and psychological problems
(Brownell, 1995; Hughes et al., 2007). In addifiobesity and related negative health outcomes
increase health care costs (Aldana, 2001; GolakzeN¥)1) and reduce worker performance
(Ricci and Chee, 2005; Bates et al., 2008; Goetzal., 2010). Conversely, the effect of
physical activity on health is unequivocally posttifor all levels of intensity and duration; the
greatest health improvements due to additionavidggtboccur among individuals who have the
lowest baseline levels of physical activity (PowPlaluch and Blair 2011).

There is therefore an individual and public interesengaging greater numbers of people in
physical activity. Alas, physical activity is nofr@e good: it frequently costs time and money,
and for most people it is probably a source ofdidgsutility. Because of a combination of
ignorance, preferences, externalities and unrealist high time discount rates, most
individuals engage in a level of physical activiglow that deemed by many observers as
individually and socially optimal.

Physical activity may be part of normal daily aittes as a natural by-product of other
activities and at no additional cost, such as gaysvork, walking to get to places, and doing
house chores, but familiar technologies have dshieil substantially these activities
(Lakdawalla, Philipson and Bhattacharya, 2005)c@mpensate for this trend, or for the mere
positive utility they derive, some people exercsgle to work, walk the dog, use push lawn
mowers and use stairs voluntarily, sometimes atsa@f money and/or leisure time. But these
people represent a small minority in the genergupation and additional and diverse steps are
needed to increase the level of physical activity @rge proportion of the population.

One potential approach to induce more people tease their physical activity is to reduce
its relative price. There are many ways of accoshulig that. Providing incentives to exercise in
the expectation of forming habits that allow fom@al of the incentives proves to be effective,
albeit for few people only (Charness & Gneezy 20083king it easier to walk and bike by

creating special lanes or paths has had a smadiatgd the physical activity of residents



(Hoener et al., 2005), and making it costlier twel(e.g., imposing high fees on car access to the
central business district, as in London), has edportedly had a positive, albeit small, impact on
physical activity. The majority of public healthcaemployer-sponsored initiatives to date have
been of this type.

Recent research has suggested that the decreaisgsinal activity at work may have been a
more substantial contributor to the obesity epidetiman leisure time activities (Church et al.,
2011). Some researchers have shown that simplw@mions to increase activity at work —
recommendation for walking stairs, standing up smslly, walking during breaks, etc. — do
result in increased physical activity (Emmons,19880, 2002).

The effects of physical activity on employee praduty are less clear-cut. Bernaards,
Proper & Hildebrandt (2007) found no associatiotwleen self-reported physical fithess and
work productivity. Pronk et al. (2004) found a pioe association between physical activity and
quality and quantity of performance. Tompa (20@2)ews several studies suggesting fithess
intervention programs decreased sickness absepncésdd et al. (2008), the first study using a
within-person experimental design, found that erygés’ self-rated job performance and mood
was higher on the days they exercised in the cogngam than on days they did not.

Since the problem of lack of physical activity Iesely associated with sedentariness at
work, an obvious fix is to increase activity the by cutting work hours to allow employees to
go to the gym but incorporating activity into setéy jobs. This could be accomplished by
getting the work done while walking. Of course, f@bs can be done “on-the-go” and few
workplaces can afford to center their activitiesrmatoor running tracks. But if one cannot take
employees to the track, one can bring treadmillmany employees. We conducted a
longitudinal field experiment to examine two pripal questions: would the availability of
treadmill work stations enhance employee healtd veould treadmills be detrimental to
employee performance? After all, management woalet [ifficulty instituting treadmill
workstations if this harmed productivity (unlessngain health and reduction in employer health
care costs offset performance losses). The expetiwas carried out in a financial services
company and consisted of provision to employeesdavi-moving treadmills outfitted for office
work, the speed of which they could control (0-2nnppJsage of treadmills by the 40 employees
who volunteered to participate in the study wasomat, and there was no monitoring by the

employer of how much employees walked. The oppdstia volunteer to participate in a year-



long study was offered by the company to nearly d®ployees; participation was restricted to
40 participants. The participants were divided manky into two groups, with the treatment
group receiving treadmills at the start of the ekpent. After seven months the control group
also received treadmills, and both groups contirtadtave treadmills for another five months.
At the start of the experiment participants in bgitbups were outfitted with an energy
monitoring device that was worn continuously (exaepile sleeping and showering). Also, they
were administered a quarterly health test. Conotumsh the field experiment, all employees,
both participants and non-participants, were as&exmplete on-line detailed quarterly surveys
and brief weekly three-minute surveys. Supervis@re asked to complete similar surveys
about the performance of all of their supervisees.

The paper makes several contributions to the utadetig of the linkages between low to
moderate levels of physical activity and health aspecially workplace outcomes. First, we
conduct a novel workplace intervention, walking working, heeding the call by several
researchers to find practical interventions thablive the workplace (Engbers et al., 2005).
Second, this is a year-long longitudinal study #ikiws us to investigate effects that may not be
immediate or may be even changing sign over tirh@d] we use longitudinal objective
biometric measures of employee health. Fourth,ely\ean multiple self- (employee) and other-
reports (supervisor) of work performance. Theseahdr behavioral variables are reported
weekly, right after they occur, decreasing bias uaulty memories that plague studies asking
for recall over a longer time frame. Fifth, pamiants’ subjective measures of physical activity
are complemented by data from a continuously-wativity monitoring device.

Using the quarterly biophysical and work performanteasures we carried out difference-
in-differences analyses comparing pre-study, 7l#hohonths levels for treatment and control
groups. Many but not all biophysical health measumgroved for the treatment group relative
to the control group after the introduction of tteall workstations. Using the weekly
performance data from the online surveys, we fahatlperformance declines initially but
eventually turns around and ultimately exceedsepqmeriment levels (but just missed by the
before/after analysis). These trends are statilstiaad economically significant.

The paper is structured as follows. In the negtise we build, on the basis of extant
literature, a simple conceptual framework to getgehgpotheses about the effects of the

introduction of treadmills as an optional workstaton physical well-being and work



performance. In section 2, we describe in deft&ildtudy and the data we collected. Section 3

presents the details of the analysis and the fgsjiand section 4 concludes the paper.

1. Conceptual framework and relevant literature

Workplace interventions intended to enhance fitines® been shown to increase physical
activity and to reduce body fat (Proper et al.,208brahama and Graham-Rowea, 2009;
Groeneveld et al., 2010; Verweij et al., 2010). ldoer, some studies fail to show that the
intervention increases physical activity (e.g.,aJagal., 2011), and for most biometric health
outcomes, the evidence is less conclusive if tmeystudied at all (Proper et al., 2002; Proper et
al., 2005; for a disagreeing perspective, see WHID9). Empirical studies in this area are
generally difficult to interpret because they oftack randomization and longitudinal designs
(Dishman et al., 1998; Proper, 2008), though sohtleeomore recent studies incorporate these
features and have more positive results (e.g.hBassen et al., 2011). No previous studies test
workplace interventions involving walking while wang.

In this section we develop a conceptual framewbakt tocuses on the effects of the
introduction of working while walking — hencefodWW — on the health and productivity of
sedentary workers. The workers in our company aautya variable mix of routine manual tasks
and moderately complex cognitive tasks such asitypiformation on a keyboard, taking
written notes in longhand, answering and initiatoigne calls with customers and coworkers,
defining problems and identifying solutions to themd participating in face-to-face meetings
with coworkers and superiors. The low speed of wglkup to 2 miles per hour (when workers
choose to walk instead of standing or sitting) #htamoderate physical effort, and represents a
completely new experience for the vast majorityofkers. The treadmill workstation, pictured

below, is described in Koepp et al. (2011).
— Insert treadmill image —
a. WWW effects on physical activity and health

Our main objective in this subsection is to essdbthe effect of the introduction of

treadmills in the workplace on movement and otbemé of physical activity at work and after



work. We then claim, based on the medical liteetthat if total movement increases, health
outcomes will improve. In the empirical section t@st separately the impact of WWW on
physical activity and on health outcomes.

Consider an individual who allocates his or hefyd@&ine among sedentary, moderate and
active physical activities. The allocation does aif¢ct the individual's income, so it is based on
the individual's disposition and habits (preferesycand the relative “prices.” These prices
reflect ease of access to activities, comfort wbdeying out activities, social pressure to be
involved in physical activities, physical ability tarry out activities, and so on. So a change in
the level of activity (e.g., from sedentary to m@de or to active) may be the result of a change
in preferences or in relative prices. We examirestfiect of WWW on movement in the absence
of mandatory use and monitoring in light of thiarfrework that distinguishes between changes
in prices and in preferences.

The ready availability of a treadmill lowers thestof engaging in physical activity, as
walking is concurrent with completing work taskslarquires no travel. The presence of the
treadmill is also sending the individual a remintteengage in physical activity; experiments
have shown that reminders to exercise contributgeater physical activity (Goldhaber-Fiebert,
Blumenkranz and Garber, 2011). However, the noweliyWW may wear out as the treadmill
becomes an ordinary component in one’s office, nibetsame way that the presence of
exercise equipment in the home may nudge a peosaork out initially, but over time the
individual doesn’t think about the equipment whéswing it (or uses it as a clothes hanger).
Hence this particular effect may weaken over time.

Inactive and unfit individuals have high costs (i@eperceived) costs of exercise, so the
introduction of WWW will be more effective for thethan for those who arrive. Individuals
who increase the level of their activity due to WWWM experience fitness gains, which may
make it easier to walk more on the treadmill anglege in physical activity also after work,
leading to even greater activity over time. Ondbeer hand, already-active individuals may
regard WWW as a substitute for exercise, in whizéecthe net effect on movement depends
crucially on the nature and size of the substitugfect.

Volunteering to participate in the study may acaalf-commitment device to exercise
(Goldhaber-Fiebert, Blumenkranz and Garber, 20Rdthermore, the company made available



expensive treadmills and reconfigured offices, Whitay put the onus on participating
employees to reciprocate by using the equipment.

Engaging regularly in an activity may be habit-fanmin the sense that past behavior
changes future consumption (Becker and Murphy, L98Barness and Gneezy (2009) tested the
conjecture that incentives can be used to forntipednabits in an experiment where individuals
were paid to exercise. They found that some indaisl who were previously inactive continued
to exercise after the payments stopped. Likewis&/\WWmay help change habits in non-work
situations; for example, talking on the phone whildking on the treadmill may habituate to
walk while talking on the phone, which may incretdsetotal physical activity of an individual.

In sum, we expect that the changes in relativeeprand in preferences will favor an
increase in physical activities and a concomit&adide in sedentary activities. On the basis of
the discussion and this conclusion we specify tlewing complementary hypotheses:

H1. The introduction of WWW improves physical #gtiv

On the basis of this hypothesis and the fact thedtgr physical activity is positively
(certainly not negatively) related to health (Berthsen, 2011), we expect WWW to have a
positive effect on health outcomes. However, tiiects may take a long time to materialize
because of the limited intensity of the physicébefassociated with slow walking; some
biometric measures may respond faster than otHeugthermore, some individuals may change
their diet as they start walking on the treadfile offer a general hypothesis that reflects the

current medical consensus:

H2. The introduction of WWW has a positive effachealth measures.

! Just how much physical activity is required hasbeen established yet. Reynolds (2012) in héeveof the
research quotes from the U.S. Department of HealthHuman Services 20@8ysical Activity Guidelines for
Americang(itself containing a detailed review of the litena): the “amount of physical activity necessary t
produce health benefits cannot yet be identifietth @ihigh degree of precision”
(http://www.health.gov/paguidelingsHowever, the report recommends 150 minutes aferate activity, such as
walking, as the gateway to improved health — he¢hesitle of Reynolds’ book.

2 The specific responses depend on an individual§siplogical and psychological profile, such thaine may
improve their diet as part of a health-enhancifegdtyle while others may reward themselves wittitaahal food
or sweets.



We conjecture that the effects specified in thegmtheses occur within a matter of
months, but do not offer a specific time frame hseathe literature does not provide enough

guidance on this matter.

b. WWW effects on performance

WWW is an instance of multitasking: walking whilaroying out other tasks (typing,
writing, reading, speaking, and thinking). As witther forms of multitasking, there are two
possible interactions between walking and divesiskd: rivalry and complementarity. Walking
is rivalrous and a hindrance to tasks that recausteady posture and the use of hands for precise
execution; (Straker, Levine and Campbell (2009 fimat walking on a treadmill has a negative
impact on keyboard and mouse performance).

On the other hand, walking reduces stress, incsgagesize of the hippocampus and
improves memory (Erickson et al., 2011), and tleeefnay improve execution of complex
cognitive tasks (Falkenberg, 198A\Valking, like other routine activities such astking that
are not related to the cognitive tasks, may al$p Wweh focus and concentration on work-related
cognitive tasks.

Thus WWW will have mixed effects on job performandepending on the mix of tasks.
However, the implementation of WWW does not havedaigid, such as maintaining a steady
speed. In the present study, employees have d@ttetadjust the treadmill speed as they see
fit, from O mph (standing or sitting) to 2 mphjsthard to imagine an implementation of WWW
without this feature. Thus employees can optimimedpeed relative to the task at hand, for
example standing or sitting still when typing, watkvery slowly when talking on the phone
and taking hand-written notes, and walking fasteemvthinking about complex problems.
Learning how to perform various tasks may take tinwavever.

WWW also impact performance also via health improgets. We argued that WWW will
improve an employee’s health and ability to harstitess, reducing the negative effect of stress
on performance. High stress decreases productarity,increases turnover, absenteeism and
accidents (Falkenberg, 1987). Conversely, physindlemotional well-being enhances job

performance (Puterman et al., 2010). WWW may atd@ece employee performance as

% It is not clear, though, whether walkimdnile workingwill have these effects on cognitive abilities; hestudies
were in other contexts.



employees who receive treadmills reciprocate theleyer's unconditional gift (e.g., Fehr and
Gaechter, 2000).

Employees may require some time to learn how loesarry out their various work tasks in
combination with walking on the treadmill. Therdlikely be a period of learning and
experimentation during which performance will deelibut subsequently performance will
reach the pre-WWW level and probably exceed it difficult to predict the duration of the
learning period and transitioning from a life-lodgsk-and-chair way of working to a partly
walking, partly standing and partly sitting waywabrking. For example, learning how to drive a
vehicle takes several months for most individdals.

On the basis of the discussion above we formulaté&key performance-related hypotheses.

H3.WWW users’ performance will decline immediatelpwing its introduction but after a

period of adjustment and learning it will rise aleothe pre-WWW level.

2. Experimental Design and Data

To test these hypotheses we developed a field exget. Our principal empirical objectives
have been to evaluate the relationship betweemtraeluction of WWW and changes in (1)
employee health, and (2) employee performance.

A national financial services company agreed tthieesite of the experiment. The
experiment involved refitting the standard offiegdut with a workstation where the computer,
phone and writing space can be elevated in froattoedadmill, or lowered with the treadmill
becoming a stable platform for a chair. The tredidrould be operated by the employee at
speeds between 0 and 2 mph. There was no stabeglerd expectation that employees walk a
certain part of the time. All study participantsre/@romised that data collected in relation to the
experiment were to be kept anonymous and the eraploy receive only statistical analyses
that preserve employees’ anonymity, including rdoay the amount of time an employee used a

treadmill.

* Hencejf the worker (1) understands the relationship beti&&VW and performance, and (2) seeks to maximize
performance, then performance cannot deterioralerWWWW on the long run. If the worker does noecalbout
performance and his or her performance is not rogett, then the opportunity to use the treadmi#éxercise on the
job will be detrimental to performance; howeveis ticenario is unrealistic because before thedotrtion of
treadmills employees could have found other wayshtik. If they did, the treadmill would represamt opportunity

to shift the form of shirking rather than its exten



Of the 409 people invited, 43 people volunteereblet@ part of the study. The first 40
volunteers were randomly assigned to two groupls 8@ each. Members of the treatment group
received treadmills in June 2008 and are referezdtbfore as Walker 1. Members of the control
group received treadmills in late December 2009amedeferred to as Walker Zhe
experiment ended as planned after 12 months, arttie@f May 2009. Four treatment
participants dropped out from the study, but no dmpped out of the control groffThe
remaining company employees never received tre&lamt constitute the non-walker control
group and who, along with Walker 1 and Walker Z2tipgnated in the longitudinal survey
portion of the study.

a. Data collection methods and sour ces

The data were collected through medical testingsamdeys, and from company
administrative records. Both Walker 1 and Walk@a#icipants were outfitted in May 2008
with an accelerometer, which is an energy experalituonitoring device that was worn
continuously, except while sleeping, showeringwingming. The device, licensed by Gruve of
Minneapolis, MN and manufactured by RespironicBend, OR, is similar to familiar devices
that measure the number of steps taken and thd sp&elking (see Photograph 1). The device
is a tri-axial accelerometer worn on an elastit¢ petitioned on the right hip of the participant. |
measures the quantity and magnitude of movemenptsrea at 32 Hz. The measurements were
converted into speed of walking using a proprietargnula generated by the device
manufacturer.

— Insert accelerometer image —

Participants were administered various medicastesta quarterly basis. All employees —
participants and non-participants — were admirgstéwo types of online surveys. The first type
was an extensive quarterly questionnaire concenvong, life and health, and was administered
in May 2008, just before the start of the experimeanSeptember 2008 and January 2009, and

® The remaining three volunteers were waitlistedutitnately included with the control group, redeiy treadmills
at the same time as the Walker 2 group as a feunteérs in the Walker 1 group dropped out of theyst

® One employee dropped out of the study becauseas@regnant; the other three dropped out of tdydtecause
they didn’t want the treadmills in their officedll dropouts occurred after the first quarterly oefp so the first
analysis of quarterly performance, from May-Septemtvas not affected by attrition. The waitlistedpoyees
joined the Walker 2 group.

10



immediately after the study ended, in May. In addita three-minute survey was administered
to all employees every non-holiday Wednesday. éflesvisors received both the quarterly long
surveys and the three minute weekly surveys fogusimeach of their supervisees, concentrating
on key questions that paralleled the work-relateéestjons asked of the supervisees. Each
supervisor had on average 10 supervisees. (Supesviled out surveys also as employees). In
total we administered the weekly surveys 50 timmesthe quarterly surveys four timés.

The company allowed all employees to fill out theveys on company time, and gave
participants a small incentive to participate,hia form of personal time, based on our quarterly
reports of participation in the survey. As with milasgitudinal surveys, our response rates
declined over time. For the baseline survey, thpleyee response rate was 54%, for the
September survey it was 42%, for the January sutwegs 39% and for the final survey it was
38%. Corresponding response rates for the supenastion of the survey were 72%, 49%,
39% and 40.0%. The weekly employee survey respa@tss averaged 37% (range 30-50%),
and the supervisor surveys averaged 43% (rangd. %36

The data sources described above are summariZabla 1 by the broad classes of
variables and the different groups to which thestge.

— Insert Table 1 —

b. Measures
Table 2 presents the variables and descriptivesstatseparately for Walker 1, Walker 2 and
Non-Walker. We start with a discussion of the twtsf dependent variables, those that pertain

to employee health and those that reflect emplpgermance.
- Insert Table 2 —
Employee healthiTheses measures, obtained by medical staff for &v/dlland Walker 2,

include weight, the percentage of body fat, trigiygdes, HDL and LDL cholesterol, thyroid

stimulating hormone (TSH, related to metabolic y;ataist circumference and systolic and

" Changes in the company workforce — separationss hinoves within the company and promotions t@stigory
roles — were reported to us immediately and wefteated in the type of survey affected employeegireed and
were accounted for in our analyses.

11



diastolic blood pressure. Accepted medical wisdethat lower values for these measures are
better for most individuals, with the exceptionHidL (“good”) cholesterol. We use the
employee’s initial BMI, based on survey informatiom test for selection effects and in

moderator analysis.

Employee performanc&@he performance measures, similar to those emglbydronk et al.
(2004), were obtained through survey questionsesded to employees and their supervisors.
The questions to the two groups were nearly idaht@verall performance was assessed overall
for the previous weekguality of performance quantity of performanc@and quality of
interactions with coworketSwere assessed for the previous two days during/étedly

surveys. The quarterly surveys asked employeesh@imdimmediate supervisors to rate the
employees’ overall performance during the past foanths. These items were discussed with
the company’s management, who agreed that theureagtitical dimensions of performance

that are used for performance evaluation and argacable over time and across jobs.

We employ a number of independent variables tHlaatedifferent aspects of WWW and
several variables that capture health-related ti@ngi and activities of participants before they
enrolled in the study, workplace characteristitgrges in the workplace and other factors that

may plausibly enhance or reduce the effect of WWA\tcomes.

Treadmill workstationThe presence of a treadmill in an employee’s offfice necessary, but
not sufficient, for actual walking-while-working twccur. The availability of a treadmill in the a
study participant’s office (in a particular weekiranain time period) is therefore our first
measure of WW. A related measure is the numbereeka the treadmill was available to an

employee (and its squared value), which will helgniify the role of learning over time.

8 On the employee survey the item is “On a scalmfécto 10 where 0 is the worst job performance aaywuld
have at your job and 10 is the performance of axtogker, how would you rate your usual job perfonceduring
the past week?” On the supervisor survey the iet@onsider this employee’s work on Monday and gekty,
Tuesday. Please rate the quality of this employeeik.”

° Average of: “Consider your work yesterday, Tuesdgase rate the quality of your work.” and “Noensider
the day before that, Monday. Please rate the gualiyour work.” Scored from 1 (Poor) to 5 (Far abaverage).
10 Average of: “Consider your work yesterday, Tuesdgase rate the quantity of your work.” and “Nowwsider
the day before that, Monday. Please rate the gyanftiour work.” Scored from 1 (Poor) to 5 (Famak average).
1 Average of: “Consider your work yesterday, Tuesdiigase rate the quantity of your work.” and “Newwsider
the day before that, Monday. Please rate the gyanftiour work.” Scored from 1 (Poor) to 5 (Famak average).

12



Physical activity of participantShe principal measure of study participants’ phgisactivity
comes from the accelerometer. The energy datactetlevere converted into speed-of-walking
equivalents, using a formula provided by the sgi the accelerometer. We created three
categories of intensity of physical activisedentaryequivalent to walking at a speed of less
than 1 mphmoderate equivalent to a speed of 1-2 mph, active,equivalent to a speed higher
than 2 mph. The physical activity underlying themy expenditure measurements does not
have to be only walking on the treadmill, but ird#s sleeping, sitting, climbing stairs, running,
and so ort?

Weekend exercise and TV viewing — participantsaiher employeesVe use the number of
weekend hours spent exercisifigach week and a comparable measure pre-WWW. As a
principal measure of sedentary activity we usehitngrs of television viewing in the past four
days (Saturday — Tuesday).

Task and work environment measures and employeadatkristics.We used the supervisor’s
report of the extent of their employees’ task cawjily and routine in moderator analysis. We
also used the number of hours that the employeksamr the computer each day in moderator
analysis, taken from the employee survey. The compampleted a move to a new office
location during the year in which the study occdrmee included a dummy variable for the
weeks in which the employee was packing, movinguwanmhcking as a control variable in
analysis. We also control for the weeks during which the esype switched supervisors, or had
their duties or task characteristics change sicguifily. We control for participants’ gender and

education.

Selection issues

The method of recruiting participants into the gtugs volunteering. This introduces a
potential selection bias, such that volunteersramdvolunteers may differ systematically in
ways that affecthe impaciof WWW on health and performance. For examples gassible that

those who volunteered to participate in the stugybetter able to work while walking than those

2 Sswimming is another form of energy expenditure,ibturns out that among the study participanesehwas only
one person who reported in the baseline survey svinigy for one hour in the prior week.

13 Average of “Approximately how many hours did yoeriseto the point of perspirationn Saturday?” Same
question for Sunday.

14 Average of “Approximately how many hours of telsiun did you watclon Saturday? Sunday? Monday?
Tuesday?”

13



who did not volunteer, so the effects we measuszstate the positive effects of the treadmills.
The selection bias may also understate the effagalking on performance or health; for
example, individuals without health concerns maynuoee likely to enroll in the study, limiting
their potential health improvements.

We examined whether our sample differs from theatthe company’s workforce
though an analysis of determinants of participatiothe study. We ran a logit regression with
participation in the study as the dependent veazigdnhd baseline (before the experiment began)
independent variables: age, gender, education, Btabs Index (BMI), marital status, work
hours, hours of computer use, job task charadesigbutine, complexity, decision-making,
teamwork), health perceptions and actions (dietithdehaviors, exercise), and time use (sports
and exercise, active activities (like chores), asadentary activities). We report the results in
Appendix Table 1.

Employees who volunteered to participate in thestuere different in some ways from
other employees who did not volunteer but complétedbaseline survey. Volunteers were more
likely to perceive themselves as over 10 poundsvesight; however, their BMIs, calculated on
the basis of their self-reported weight and heidltt,not differ significantly from other baseline
survey respondents. They were more likely to bengeu, more highly educated, and less likely
to work in a team. In most other ways, however sda@mple of volunteers looks similar to the
other survey respondents in this company. We diding any significant effect of hours of
work, computer work, task characteristics, hea#thaviors or time use on the choice to
participate. However, the fact that only about 18@émployees chose to volunteer suggests the
possibility of unobserved factors that distingushbetween the two groups. To control for
person-level unobserved characteristics, we conmlucanalyses with difference in differences

analysis and fixed effects regressions.

3. Results

We first establish in Table 3 that having a tredtworkstation is associated with increased
physical activity. Next, we attempt to disentangheious unobservable factors that affect health
and performance measures by looking at "differaneatifferences” - examining how changes in
the treatment group’s outcomes differ from the gjesnin the control group’s outcomes. This

analysis focuses on changes in outcomes betweerahthipecember 2008 when Walker 1 had

14



treadmills (treatment group) and Walker 2 did reaingrol group), and the period January-May
2009, when both groups had treadmills. Since thist a true double-blind study, we also
examine differences for each group to glean chamglesalth and performance. Table 4 presents
results for health measures and Table 5 for pedoo® measures.

In order to examine the effect of WWW on weeklyfpanance over time to detect learning
and adjustment effects associated with the effeaaployment of WWW by individual
participants in the study, we use regression arsa{(&_S), with employee fixed effects. We
investigate the determinants of overall performancEable 6 and of quality and quantity of

performance and the quality of interaction withestemployees in Table 7.

a. Results

Our first hypothesis concerns the effects of thelability of a treadmill in the office on
physical activity. In Table 3 we present result$ixéd-effects regressions on the number of
minutes per day, averaged over a week, spent antag, moderate and active physical
activities. The three categories add up to 1,44@utes (24 hours) per day but we present all
three regressions for convenience of interpretaifdhe correlates of each type of activity.
Model 1 captures the overall effect of having adrmaill in the office with a dummy variable;
Model 2 adds the number of weeks with a treaditslisquared and cubed values to capture its
effect over time. The models also include a tireadr(week and week squared) to capture any
seasonal effects, and controls for illness ana®effhoves. An observation is the number of
minutes a study participant (Walker 1 and Walkesg&)nt daily (averaged from weekly data) in

each of the three types of activities.

- Insert Table 3 —

The results in Table 3 suggest that making a trdbdwailable in a study participant’s office
is associated with a reallocation of time acrosstlinee levels of activities, away from sedentary
to moderate and active activities. The point edinad having a treadmill in the office in Model
1 is about 20 fewer sedentary minutes a day. Timshber should be compared to the average
daily sedentary time of approximately 1,000 minyfeable 2), of which 500 may be accounted
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by sleep and another 50 minutes on commuting t&WoFhis leaves about 450 ‘discretionary’
minutes for non-sedentary physical activity. Modet@nd active activities increase by about 32
minutes per day on average. These effect sizeestutgt WWW contributes a small step
towards the U.S. recommended 1,500 minutes per,veeebout 215 minutes per day, of
moderate activity® Our results support Hypothesis 1.

The increase in time spent in active movement gligteclines over time and eventually
stabilizes. Time spent in sedentary activity dexdiover the sample period.

We turn now to Hypothesis 2, which concerns theeffect of the introduction of WWW on
health measures. Table 4 presents the differendédferences analysis, baseline values for the
health measures for Walker 1 and Walker 2, andtiaages in these measures during the first
period, when only Walker 1 had treadmills, and wigthe second period, when both groups had
treadmills. The first column (C1) in Table 4 rejsathe difference between the changes in health
measures for Walker 1 (C4) and the changes in mesgor Walker 2 (C7) during the period
when only Walker 1 had treadmills. This is the tm@ent effect in the early experiment period.
The second column is the difference-in differerfoeshe entire study period (C5-C8), which
includes the last 5 months when Walker 2 also heatimills; this column reflects the treatment
effect for the later experimental period.

Focusing on statistically significant differenceste that during the early period of the study,
the change in the health of the treatment groupgK&vd) is better relative to the change health
of the control group (Walker 2) with respect togaet body fat (-3.96) and TSH, thyroid
stimulating hormone (-0.77). However, the systblmod pressure for Walker 1 has worsened
relative to Walker 2 during this period. (As colusn@5 and C7 show, the difference in
differences is the result of greateductionsin Walker 2 than in Walker 1 systolic blood
pressure; why is that so is not clear). Duringl#ter period the net WWW effect there was a
reversal in the WWW effect on body fat, but subséhmgains in HDL (the cholesterol that rises
with exercise and protects the heart), and furtnprovement in TSH (the hormone associated

with metabolism). We also find reduction in the staissociated with WWW.

15 These are approximate values derived fAmerica Time Use Surv@p09 U.S. Bureau of Labor Statistics.
15 WWW effects represent much more activity than thiaich was induced by interventions tried in otbentexts.
For example, an increase in usable sidewalks gighborhood increased active time by only 2.1 ngayter day,
while inactive time fell 9.4 minutes (Jado, 2005).
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- Insert Table 4 —

The effects of WWW in the first period are signdit — statistically and substantively — for
three measures, two of which are consistent wighraved health. If the improvements were
exhausted in the first period and the continuedatidf WWW during the second period would
be only that of maintenance of fithess then thhoaikl be no significant differences in column
C2, so that the WWW effect in that period shoulchb®. We find that there are improvements
in two measures and deterioration in one measumesd findings offer mild support for the
hypothesis that WWW improves significantly healtitakes perhaps greater use of the
treadmills, or longer than one year, for the heeftacts to materialize.

The difference-in-differences analysis may be nthirgethe fact that although the volunteers
were randomly assigned to Walker 1 and Walker g&jgygants in Walker 2 knew that at the end
of the period they will receive treadmills, whictaynhave affected some of their behaviors and
the effects of WWW even before they received trelisit{ Hence it is valuable to gain
additional information by looking at changes inlbtieaeasures over the entire study period for
Walker 1 and Walker recorded in columns C5 andr€&pectively. Over the one year duration
of the study 15 of the 18 changes are in the doegiredicted by Hypothesis 2 (although most
not reaching statistical significance). A cauticosclusion that can be drawn from the analysis

in the right panel of Table 4 is that WWW is shogvpromise for health improvement.

To evaluate changes in employee performance awerdnd to test Hypothesis 3 we
examine employees’ weekly self ratings, as weBwgservisor weekly rating of each of the
approximately ten employees they oversee, poolatg tbr Walker 1, Walker 2 and Non-
Walker!® Table 6 presents results for overall performancea(scale of 1-10), and Table 7 for

quality, quantity and interaction with others (oscale of 1-5}° The explanatory variables

7 Criticism of difference-in-differences analysigi®vided by Bertrand, Duflo and Mullainathn (2006)

18 There are more than 7,000 employee weekly obsensafrom employee reports but less than 4,000rghtiens
from supervisors. The discrepancy arises from gleethat the response rate of supervisors is |tiwear that of
employees, and because we included supervisortsepally for weeks when their employees also corepléte
weekly survey (we did not eliminate observationseimployees for weeks that their supervisors didcomplete
their surveys).

9 The weekly survey question on overall performaneders to the previous week, whereas the questibost
quality, quantity and interaction with coworker$areto Monday and Tuesday prior to the weekly sysvehich was
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include a dummy variable representing the availstof a treadmill (O for all non-walkers’
observations) and the number of weeks with a trdaomthe office in quadratic form to capture
the full effect of the availability of a treadmdvertime (Ployhart and Vandenberg, 2010). We
also include a time trend and its square to capgeasonal and other common effects, as well as
controls for changes in the workplace (moving @&fiand illness-related absences that may
affect performance. We also include in Model 2 ablE 6 and in Table 7 variables that
represent active and sedentary activities outsidevbrkplace — exercise on the weekend and
TV viewing on the weekend and the two days preagthe weekly survey, and which may

affect work performance. These variables are pbsaftected by WWW for reasons outlined in
Section 1.

In Table 6, having a treadmill in one’s office ssaciated with an increase in self-rated
overall performance of about 0.4 point. This staiddly significant improvement is averaged
over the entire period. As hypothesized, perforreatexclines initially but starts rising again. For
the average study participant, self-rated perfoceanitially declines but starts rising again
about half a year (27 weeks in Model 1 and 28 waekdodel 2) after the introduction of
WWW, exceeding the initial level one year of usivgvw.

Exercise on the weekend is associated with imprgestbrmance (Model 2); an additional
exercise session is associated with a 0.04 incieasdf-rated performance, a very small effect.
As noted, this is a behavior that may be itseéetéd by WWW. TV viewing has no significant

relationship to performance.

- Insert Table 6 -

The estimates for supervisor-rated performancaatrsignificant. The reason for that, in
addition to the fact that there are fewer obseovatin the supervisor-rated regressions, may be
the inability of supervisors to notice small chamgeer short periods of time. Each supervisor
has about 10 supervisees, and therefore superaisiogs may be less sensitive to small changes
such as those associated with WWW. Supervisorsheayore attuned to discrete factors such

administered on Wednesday. If the employee wasalffse any reason) on one of the two days the vasien
was recorded as missing. As a result, we have otwservations for Table 6 and for Table 7.
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as absences, which affect negatively assessmeneddll employee performance (but less
strongly than by employees themselV&s).

Table 7 presents an analysis of the three sub-diimes of performance: the quality and
guantity of work and the quality of interaction witoworkers (each assessed on a scale of 1-5).
We present here only estimates for Model 2; Modestimates are quite similar. The learning
pattern that we observed for overall self-ratedgsarance as well as the overall positive effect
of the treadmill workstation reported in Table @aplicated here, for employee self-ratings.
Concerning the quality, quantity and interactiothvathers (self-rated performance) there is an
initial decline, followed by a turnaround after 22, and 28 weeks, respectively, consistent with
the values reported for overall performance.

Weekend exercise and TV viewing are not signifigaassociated with the sub-dimensions
of performance. As in Table 6, absence during tegipus week is associated with lower self-

reported performance.

- Insert Table 7 -

Employee-rated performance variables follow thégpatpostulated in Hypothesis 3. In
addition, all of our employee-rated regressiongysggan overall positive impact of the treadmill
workstations on performance. Hypothesis 3 is nppstted by supervisor performance ratings,

but as noted these ratings are likely to be redhtiinsensitive to actual changes.

b. Discussion

The results presented above suggest that thessraiéeffects in the three areas
investigated here. The results generally supperhilpotheses we postulated. One important
finding that emerges from all analyses is thatéherm process of adjustment and learning that
unfolds over a period of months, and probably yeats year-long study captured some of these
effects; a longer study period may be able to deteadditional patterns. The health effects that

we found identify small changes, mostly but unifbyrin desirable directions. The health system

%% Researchers find low correlation between self and supervisory ratings; in a meta-analysis, Harris and Schaubroek
(1988) find a correlation of .35. This correlation must be lower for short observation periods, during which a
supervisor may have little or no interaction with each of his or her supervisees. Self-reports may be inflated, but
weekly changes cannot be systematically be biased upward.
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is a complex one, where physical activity at dégf@rlevels has varying effects, depending at the
fashion in which they are interspersed, how nwatmiis affected by physical activity, how the
body adjusts to changes, and much more. Thesepteutthanges are difficult to model and to
capture quantitatively in a relatively small sample

The performance effects, which we measured weeké/convex in time. The
introduction of a drastically new work techniqueliking on a treadmill while working, requires
much adjustment and learning on the part of em@eyeho have been accustomed to a
sedentary execution of their work duties. The gbdf our study participants to recover their
initial productivity in its various facets suggettat WWW can be made to work successfully.
Employees adjusted to their new work environmetmhovit the benefit of others’ experience;
they each had to learn how to cope and adjustishaiy. It is important to note that although
pre-WWW productivity was regained after one yelaat pperiod represents a loss of productivity.

It is reasonable to expect that the various healthperformance effects are not uniform
across all employees and all participants in thdystOne may conjecture that initial the health
condition of participants predisposes them to diffe gains. For example, an individual who
exercises regularly and vigorously can expect to file from walking at work. In contrast, a
thoroughly sedentary and overweight individual rteelge a long time to enjoy the gains of
physical activity, and on the short run may eveifesdrom symptoms of an unhealthy change
due to elevated blood pressure that stays sudtofas after minimal exertion. The short term
gains may accrue most clearly to people in the haidthge between the two extremes
exemplified above.

Similarly, the performance effects of WWW may batiogent on these factors as well
as on specific job characteristics. A nimble, Healind fit employee may find the transition
from sitting to standing and walking easy to acclishpand may improve his or her performance
relatively quickly. In contrast, an employee whe Iphysical or psychological discomfort
associated with change may experience a declipsotuctivity that takes a long time to
recover, or even a long term decline because daditfieulty of making adjustments from sitting
to standing to walking at different speeds in therse of the day. The characteristics of an
employee’s tasks constitute another contingendyntiag affect performance in relatively
obvious ways. Those whose tasks involve a lot kaxdiag will gain less (or perhaps lose
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productivity if they cannot adjust as needed) ttrense whose tasks involve complex problem
solving.

Our small sample size does not permit a carefulaiseof the various contingencies that
may affect the impact of WWW on health and perfatoea We conducted a series of analyses
to evaluate the role of health and job charactesishat existed before the introduction of
WWW and the effects of WWW. The moderating effeicthe key variables (pre-WWW
exercise, BMI, quarterly performance evaluatioi, gomplexity and interdependence with other
employees) on changes in outcomes is approximatelglthough we find a strong positive
correlation between BMI and quarterly performaribes effect vanishes on a longer time frame.
This is an important area of investigation and aedeis clearly required in order to understand

better who benefits more from WWW.

5. Conclusions

In this study, we test a novel workplace fitnegsnvention that allows individuals to walk
while they are working at a mild to moderate intgn& mph or lower). We find that the
addition of treadmills to ordinary offices and atlbs for workers in sedentary jobs reduces the
time spent on sedentary activities and increasgistisl the amount of time they are active, net of
any habit-forming or substitution effects. We fitiit the introduction of treadmill workstations
has a very small, but significant, effect on sosgeats of health (TSH, waist circumference,
and HDL cholesterol levels), while body fat peresa initially falls and subsequently returns to
initial levels. Overall job performance initiallglfs slightly, as walkers learn to deal with the
cognitive constraints of focusing attention on batirk tasks and walking. Subsequently, self-
rated job performance improves with walking. Thi#eeads are mimicked in the performance
sub-dimensions of quantity and quality. Supervisted performance does not appear to be
related to walking-while-working.

While physical activity improves health, its impact job performance is more difficult to
ascertain, although we do find some evidence ghstipportive of a positive relationship. In
addition to the overall small positive effect oéthresence of the treadmill in one’s office on
self-rated performance (which is assumed to oceaaibse the employee uses his or her
treadmill), employees also report higher perforneatharing the weeks followed by more intense
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exercise (to the point of perspiration) on the vezels. Self-reported sedentary activity,
consisting of watching television and movies, is mtated to any dimension of job performance.

The introduction of treadmills in the workplaceoisviously not a silver bullet for health or
performance. Should companies introduce treadmikkéfices? The gain in health may produce
cost savings in the short and long runs, and tleateral gain in productivity after the first year
should be compared with the initial and ongoingsas$ the treadmill and the first year
productivity loss. The gains can be enhanced amtbdses mitigated by careful attention to the
introduction of treadmills with appropriate guidarto employees as well as to possibly greater
encouragement to individuals who can most benefihfusing treadmills. More research on
each of the elements discussed in this paragraggyisred before moving to large-scale

implementation of treadmills in the workplace.
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Table 1. Key Variables and Data Sources
Class of Frequency Source Group for which
Variables variables are
available

Employee Quarterly Biometric medical testir Walker 1
health Walker 2
Daily energy | Continuou Energy expenditure meering | Walker ]
expenditure equipment (accelerometer) | Walker 2
Employee Weekly and quarter | Weekly and quarter Walker 1
performance - employee surveys Walker 2

- Supervisor surveys Non-walker
Employee Weekly and quarter | Weekly and uarterly Walker 1
non-work employee surveys Walker 2
physical Non-walker

activities




Table 2. Definition of Variables, Sources and Desigtive Statistics

Variable Definition Source Grand Mean Across Time §.d.)
Walker 1 Walker 2 Non-Walker
Health Measures
Weight Employee's weightin | o otric Data | 90.27 (37.18)  82.62 (18.68) N/A
kilograms
%Fat Percentage of body fat| Biometric Data 31.3B6B8 | 30.81 (8.30) N/A
Triglycerides Measure of . . 128.06 123.43
Triglycerides Blometric Data | &5 65 (68.67) N/A
HDL HDL Cholesterol Biometric Data 57.57(22.31 58(19.35) N/A
. . 105.29 114.49
LDL LDL cholesterol Biometric Data (22.80) (27.85) N/A
TSH Thyroid Stimulating | g0 oo Data | 2.28 (1.01) | 2.08 (1.11 N/A
Hormone
. Waist Circumference in| _. .
Waist inches Biometric Data 37.99 (9.64) 35.36 (5.34) N/A
Systolic BP . . . 131.93 127.99
Systolic Blood Pressure  Biometric Data (11.60) (11.70) N/A
Diastolic BP biastolic Blood Biometric Data | 84.24 (9.36)  85.99 (7.87) N/A
Pressure
Initial body mass . . Employee
index (BMI) Weight(kg)/(height(m)) Baseline Survey] 29.66 (8.98) 26.66 (4.00 29.73 (7.52
Employee Performance Measures — Self reports
, Weekly &
Overall Past quarter’s overall Quarter] 8.13 (0.99) 7.71 (1.15) 8.09 (1.31)
performance performance y
Survey
Performance | Pastweek's quantity of| \\ oo survey | 3.41(0.64)|  3.35 (0.65 3.50 (0.6
Quantity work done
Performance | Pastweek's quality of |\ Survey | 3.48 0.61)|  3.41 (0.67 3.60 (0.60
Quality work done
Interaction Past week’s quality of
Qualit interaction with Weekly Survey 3.51 (0.63) 3.35(0.64 3.39 (0.65
y coworkers
Employee Performance Measures — Supervisor reports
, Weekly &
Overall Past quarters overall | o - erly 7.79(1.28) | 8.60(1.08)|  8.21(1.52)
performance performance
Survey
Performance | Pastweek's quantity of| \ oo survey | 3.25(0.62)|  3.58 (0.62 3.56 (0.74
Quantity work done
Performance | Pastweek's quality of |\ ooy survey | 3.37 (059)|  3.58 (0.58 3.63 (0.70
Quality work done
Interaction Past week’s quality of
Quality interaction with Weekly Survey 3.40 (0.60) 3.44 (0.57 3.49 (0.67

coworkers




Physical Activity Measures

Calories spent moving

Biometric data

Active calories at a rate equivalent to 378 (418) 178 (212) N/A
. (accelerator)
walking 2 mph or more
Calories spent moving
at a rate equivalent to | Biometric data
walking <2 mph but (accelerator) 7166 (378.5) 671 (328) NIA
Moderate calorieg more than 1mph
Sede_ntary Calories spent moving | Biometric data 103 (144) 132 (86) N/A
calories <1 mph (accelerator)
Number of times
Weekend exercising to the point | CPloYee 0.85(1.00) | 0.59(0.79)|  0.66 (0.90)
Exercise o Weekly Survey
of perspiration
Initial Weekly Wgekly exercise time Emplqyee 17.10 (19.63)| 18.01 (17.20 5.96 (8.07
Exercise (minutes) Baseline Survey|
Television Average daily hours of Emplovee
eV TV viewing in the four | - P'%Y 0.81(0.73) | 1.06 (0.90)|  1.55(1.09)
Viewing . Weekly Survey
days prior to the survey|
Days absent from work
. Employee
Days absent due | due to own iliness 0.06 (0.32) 0.06 (0.40) 0.09 (0.37)
; i Weekly Survey
to illness during the past week
Task and Work Environment Measures
S Supervisor
. Extent to which job
Task complexity tasks are complex (1-5 Quarterly 3.47 (0.82) 3.31 (0.86) 3.19(0.97)
Survey
S Supervisor
Task routine Extenttowhichjob | o - erly 3.15(0.69) | 3.12(0.72)|  3.25(0.93)
tasks are routine (1-5)
Survey
. Employee
Computer hours | 10Urs perdayworking | o oo 6.05(1.42) | 6.27(1.86)]  6.61(2.08)
directly on the computer
Survey
Packed or moved to a
Moved office new location during thig Archival data 0.03 0.03 0.03
location week =1
Switched supervisors or Emplovee
Duty changed duties changed pioy 0.08 0.04 0.04
S Weekly Survey
significantly = 1
Employee Characteristics
| Employee
Female Gender dummy variable Quarterly 0.76 0.80 0.80
(female = 1)
Survey
Education College educated Baseline Survey| 0.51 0.47 0.33

dummy (BA/ MA = 1)




Table 3. The Relationship between Having a Treadmiln Office and
Time Spent in Sedentary, Moderate and Active Actities (Fixed Effects)
Walker 1 and Walker 2 Sample

Sedentary (<1 mph) Moderate (1-2 mph) Active ( >ghph)
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Had treadmill during the
current week -20.154* -19.822* 14.744* 13.625 1284  11.386***
[10.320] [11.430] [8.516] [9.489] [3.826] [4.205]
Number of weeks with
treadmill 3.372%** -1.588 -0.312
[1.245] [1.031] [0.465]
(Number of weeks with
treadmillf*10° -0.033 0.012 -0.019*
[0.026] [0.022] [0.010]
Absence due to illness 8.504 8.277 -3.182 -3.098 -9.275%**
[8.777] [8.742] [7.224] [7.219] [3.181]
Moved office locations 37.296** 40.223** -35.401** -36.923** -2.76
[18.114] [18.052] [14.899] [14.897] [6.724]
Constant 1122.964**  1125.728***  272.480**  271.120 43.091***
[10.225] [10.262] [8.475] [8.540] [3.906]
N 1180 1180 1176 1176 1126
R? (within) 0.106 0.116 0.105 0.109 0.133
F 26.99 21.21 26.71 19.75 23.62
Prob > F 0.000 0.000 0.000 0.000 0.00(
Notes:

All estimations include a time trend and its square

Standard errors in parentheses. *, ** and *** refe statistical significance at the 0.01, 0.05 arid

levels.



Table 4. WWW and Health: Differences-in-DifferencesAnalysis

Difference-in-Differences Walker 1 Walker 2
Net first Net second | Baseline | A(May A(May | Baseline| A(May | A(May
period effect period effect 08- 08 — 08- 08 —
C4-C7 C5-C8 Dec 08) | May 09) Dec 08) | May 09)
Cl Cc2 C3 C4 C5 C6 Cc7 C8
Weight 1.22 0.36 90.91 -0.39 -0.97 83.46 -1.61 -1.33
(0.25) (1.00) (35.60) | (0.50) (0.92) (19.42) | (0.55) (0.74)
% Fat -3.96*** 2.53** 31.18 -1.83 1.17 30.53 2.13 -1.36
(0.00) (0.06) (8.11) (0.68) (0.61) (8.63) (0.56) (0.89)
Triglycerides 20.74 -1.79 132.62 431 -13.92 132.57 | -16.43 | -12.14
(0.70) (0.48) (64.91) | (19.19) | (12.16) | (97.95) | (10.80) | (15.26)
HDL 1.21 7.24%** 53.85 0.38 8.85 56.26 -0.83 1.61
(0.41) (0.00) (2252) | (1.89) | (2.76) | (19.34) | (1.37) | (1.21)
LDL -7.32 5.59 107.38 -6.54 -1.54 116.61 0.78 -7.13
(0.66) (0.66) (3154) | (5.92) | (5.92) | (30.68) | (5.54) | (5.54)
TSH -0.77** -0.86*** 2.63 -0.76 -0.46 1.96 0.01 0.40
(0.02) (0.01) (1.39) | (0.29) | (0.18) (1.03) | (0.17) | (0.18)
Waist -0.28 -0.65* 39.11 -1.43 -1.93 36.17 -1.15 -1.28
(0.54) (0.09) (9.73) | (0.38) | (0.30) (5.68) | (0.27) | (0.39)
Systolic BP 11.13%* 3.32 131.21 3.00 -0.86 132.09 -8.13 -4.17
(0.00) (0.46) (11.65) | (2.76) | (2.33) | (14.05) | (1.94) | (1.67)
Diastolic BP 8.57 7.59 84.21 -0.21 0.29 91.35 -8.78 -7.30
(0.89) (0.55) (10.88) | (1.94) | (2.95) | (20.66) | (4.44) | (4.60)
Notes:

- Net first period effect AW1-AW2 May-Dec 08 = (Change in Walker 1 measures) -af@k in Walker 2

measures) for the period May/June 2008 (avera@ensdeks) to December 2008 (average of 4 weeks3.iShhe
net (clean) first period effect of WWW.
- Net second period effect AW1-AW2 May 08-May 09 = (Change in Walker 1 measureJhange in Walker 2
measures) for the period May/June 2008 (avera@endeks) to May 2009 (average of 4 weeks). Thibesnet

(clean) second period effect of WWW.
- Probability of the Mann-Whitney ‘U’ statistic jmarentheses in columns C1-C2. *, ** and *** referdtatistical

significance at the 0.01, 0.05 and 0.1 levels.

- Standard errors in parentheses in columns C3-C7.




Table 6: Determinants of Overall Weekly Performane — Walker 1, Walker 2 and Non-
Walker Pooled (Fixed Effects GLS)

Employee-Rated Supervisor-Rated
Performance Performance

Model 1 Model 2 Model 1 Model 2
Had treadmill during 0.378%** 0.409%** 0.044 -0.022
the current week (0.077) (0.077) (0.180) (0.191)
Number of weeks -0.038*** -0.040%*** -0.003 -0.003
with treadmill (0.008) (0.008) (0.010) (0.011)
(Number of weeks with 0.695*** 0.702*** -0.082 0.302
treadmillf*10° (0.182) (0.188) (0.323) (0.252)
Moved office -0.001 0.007 0.037 0.032
locations (0.061) (0.061) (0.047) (0.070)
Absence due to -0.383*** -0.398*** -0.150*** -0.149***
iliness (0.029) (0.030) (0.052) (0.040)
Exercise on the 0.042%* -0.022
weekend (0.016) (0.018)
Television viewing 0.001 -0.004
in past four days (0.017) (0.020)
Constant 7.885%+* 7.755%+* 7.307%** 7.327%

(0.030) (0.042) (0.038) (0.049)
N 7577 7013 3873 3855
R? 0.027 0.035 0.028 0.027
F 31.80 24.77 12.60 10.22
Prob > F 0.000 0.000 0.000 0.000

Notes:

All estimations include a time trend and its square

Standard errors in parentheses. *, ** and *** refe statistical significance at the 0.01, 0.05 aridlevels.




Table 7. Determinants of Different Dimensions of Wekly Performance — Walker 1,

Walker 2 and Non-Walker Pooled (Fixed Effects GLS)

Employee Rated Performance

Supervisor Rated Performance

Quality Quantity Interaction | Quality Quantity Interaction
Had treadmill during the 0.151** 0.151** 0.163*** 0.046 0.013 0.013
current week (0.044) (0.044) (0.044) (0.089) (0)056 (0.099)

Number of weeks with

treadmill

-0.016*** -0.016*** -0.015**

-0.007 -0002 0.002

(0.004) (0.005) (0.005) (0.219) (0.010) (0.006
(Number of weeks with
treadmillf*10° 0.365*** 0.338*** 0.267** -0.022 -0.071 -0.111
(0.105) (0.106) (0.106) (0.142) (0.230) (0.140
Absence -0.083*** -0.060*** -0.061*** -0.017 -0.041  -0.058**
due to illness (0.017) (0.020) (0.017) (0.024) 200 (0.024)
Moved office -0.0204 -0.029 0.001 0.023 -0.029 20.0
Location (0.035) (0.038) (0.033) (0.035) (0.048) .0@9)
Weekend exercise 0.026 0.002 -0.011% -0.010 -0.014 0.013
(0.009) (0.010) (0.009) (0.009) (0.016) (0.010
Television viewing 0.011 0.001 -0.006 0.009 -0.004 -0.025**
(0.010) (0.011) (0.010) (0.013) (0.016) (0.012
Constant 3.69*** 3.53%** 3.55%** 3.60*** 3.57%** 3.53***
(0.024) (0.027) (0.024) (0.042) (0.030) (0.028
N 6751 6751 6083 3651 3651 3651
R? (within) 0.015 0.012 0.005 0.009 0.011 0.006
F 8.67 7.03 3.62 3.04 4.04 3.19
Prob > F 0.000 0.000 0.000 0.012 0.000 0.00(
Notes:

All estimations include a time trend and its square

Standard errors in parentheses. *, ** and *** rdfe statistical significance at the 0.01, 0.05 aridlevels.



Appendix Table 1: Selection Effects: Correlates gbarticipation in the study (logit,
clustered by supervisor, robust standard errors)

Coefficient  Standard Errof
Female 0.293 0.654
Age < 30 14.44%** 0.830
Age 31-40 14.04*** 0.887
Age 41-50 13.83*** 1.05
Age 51-60 12.43*** 1.32
Associates degree (AA/AS) 0.975 0.902
Bachelor's degree (BA/BS) -0.697 0.615
Master’'s degree (MA/MS/MBA) 1.44** 0.593
BMI -0.076 0.062
Exercise to perspiration (times/week) 0.142 0.170
Weekly exercise hours -0.004 0.021
Activities requiring movement -0.015 0.012
Movie and television time 0.007 0.017
Smoke -0.443* 0.251
Ten or more pounds overweight 0.550** 0.275
Try to eat balanced diet 0.173 0.420
Married/living with partner -0.106 0.589
Kids 0.264 0.298
Employee-rated performance -0.164 0.237
Supervisor-rated performance 0.092 0.236
Supervisory status 0.780 0.771
Complex tasks (SUP) -0.150 0.559
Routine tasks (SUP) -0.045 0.345
Decision making responsibility (sup) -0.343 0.802
Extent of teamwork (SUP) -0.811** 0.345
work group size 0.049 0.162
Computer hours -0.067 -0.201
Total hours at work 0.046 0.465
Constant -11.95%** 3.246
N 155
pseudo R 0.233
Ch#? 1586
P value 0

Notes:

All variables from the employee baseline surveyegtt¢hose marked SUP, which are from the superbiaseline
survey.

Supervisory status and work group size are frorhieat data.*, ** and *** refer to statistical significance dhe
0.01, 0.05 and 0.1 levels.



