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SUPPLEMENT FIGURE 1. SAMPLE RECRUITMENT, ENROLLMENT AND RETENTION

Sample size calculation. At baseline, the study planned to enroll 1370 new bikeshare members in order to test our main
hypothesis that the program would have a net increase in MVPA. By the end of the study, we expected to retain
approximately 700 participants (based on other work, we anticipated only 50% retention). The target sample size
assumed beta 80% and alpha 0.05, and being able to detect a fairly small effect size (= 0.15 standard deviation)
assuming moderate to high correlation between measures (rho 0.5) and 2 repeat measures. Note that effect sizes < 0.2
are considered small effects. In actuality, we enrolled 1206 study participants (slightly under-target) and by the end of
the study we retained 1031 participants (over-target), which represented an 85% retention rate (see Figure S1).

Recruitment. After paying for a bikeshare membership online, new members were directed to a ‘payment received
thank you’ webpage and were sent email confirmation of their new membership. The DNTS URL was shown on the
‘thank you’ webpage and at the bottom of the email. By clicking on the weblink, the user was taken to an external
website maintained by the study. The study webpage included a description of the survey and FAQ. The survey took
approximately 20 minutes to complete and participants were compensated for their time ($20 for baseline, $25 for the
one-year follow-up, and $30 for the two-year follow-up). See flow diagram Figure S1.

Eligibility criteria. Enroliment eligibility criteria were designed to facilitate follow-up and ensure low bikeshare exposure
at baseline: 1. aged 218, 2. current resident of Philadelphia, 3. unlikely to move out of Philadelphia in the next two years,
4. willing to provide contact information (email, phone, address) and participate in the questionnaire periods, and 5. not
used bikeshare previously or had low use of bikeshare. Low use of bikeshare was defined in two ways: 1. Ever used
bikeshare <5 times and not used in previous 7 days, or 2. ever used >=5 times but had not used in past month. Ineligible
participants were asked to disclose their race/ethnicity and respond to a single physical activity question. We
implemented multiple methods to authenticate online survey data and guard against repeat-responders [1]. Potential
duplicates were flagged, further investigation was performed and if needed, authentication via phone was required to
enroll. Each completed survey was manually reviewed as part of the quality control and assurance protocol.

Enrollment. We did not have direct access to the count of new members who joined the bikeshare each day. However,
we used Google Analytics [2] to count the number of people who went to the survey webpage. Approximate 38% of
people who went to the survey webpage, moved forward and completed the ‘eligibility’ screener (N= 3366 persons);
among those, 36% (N=1206) were eligible and completed the main survey. Eligibles and ineligibles had roughly similar
demographics and baseline value on a single physical activity question that was embedded in the enrollment screening
tool (data not shown). The cohort’s race/ethnicity profile was a good representation of residents in the bikeshare
service area, however, the cohort had higher income/education (determined from Census [3]).

Retention over the follow-up period. Participants were invited to participate in the follow-up survey approximately 365
days after their baseline survey (mean days between baseline and completed follow-up survey = 368 [STD=10 days]).
For the present analyses, from the 1206 participants who completed the baseline survey, we excluded an additional 106
participants (N=5 who did not agree to release their bikeshare trip data and N=101 who moved outside of Philadelphia
during follow-up).

Validation checks and missing data. The evaluation's online questionnaire collected detailed socio-demographic data,
bikeshare membership status, personal bike ownership and use, main mode of transport, car ownership, and physical
activity and health-related factors, among other questions. The online survey had multiple validation checks (including
summarizing their physical activity days/minutes and asking them if it ‘sounded about right’ or whether they wanted to
revise their response). For the present analysis, there were no missing data. Demographic responses missing from the
baseline survey were collected at the 12-month follow-up survey and/or study staff follow-up with participants via
phone and email if answers to key questions were missing.
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Supplement Figure 1. Flow diagram of recruitment and retention.

Eligibility screener
N= 3366

Excluded N= 2160

Baseline Survey
N= 1206

Exclude N= 106
¢ Did not consent to share trip data n=5
¢ Moved out of Philly n=101

Eligible W2 Follow-up
N= 1031

SUPPLEMENT METHODS TEXT

A. Assessment of total physical activity levels

Total physical activity levels were assessed using a modified version of the International Physical Activity Questionnaire
(IPAQ-L) [4, 5]. This instrument has been widely used [6] and found to have acceptable measurement properties, at
least as good as other established self-reports [4, 6]. More information about data collection is published separately.[7]

Modifications were made following recommendations by Rzewnicki et al. (2003) [8], for low-numeracy populations, and
to accommodate online administration/response.

Total physical activity was represented by past 7-day self-reported activity along 3 domains, work, leisure, and
transportation. What follows are details on collection of each of these domains. For work and leisure activity,
participants were asked ‘how many days’ in past 7 days, ‘how many minutes (or hours) on a typical day’, and to only
report activity that ‘made you breathe harder than normal for at least 10 minutes at a time’. Additionally, for work
activity, participants were asked to write-in the type of activity and job title. For leisure activity, participants used a pull-
down menu to select from 63 activities (plus a write-in ‘Other’ option if not on the list). Job title and leisure activity
selections were subsequently used to ascertain metabolic equivalent intensity level [9, 10] in order to ascertain whether
the activity required moderate or vigorous effort. For transportation activity, data were collected separately for
transport bicycling and walking. Participants were asked days, trips, minutes each trip (‘how many days’ in past 7 days,
on a typical day how many one-way trips and how many minutes each trip).

Additionally, for work activity, participants were asked to write-in the type of activity and job title. For leisure activity,
participants used a pull-down menu to select from 63 activities (plus a write-in ‘Other’ option if not on the list). Job title
and leisure activity selections were subsequently used to ascertain metabolic equivalent intensity level [9]. For
transportation activity, data were collected separately for transport bicycling and walking. Participants were asked days,
trips, minutes each trip (‘how many days’ in past 7 days, on a typical day how many one-way trips and how many
minutes each trip).

B. Disadvantaged status

In order to control for socio-economic disadvantage (hereafter referred to as ‘disadvantage’) and also assess whether
program use affected physical activity differently by disadvantaged status, we derived an indicator for disadvantage
using educational attainment, employment/ occupational status, income and number of persons supported by the
reported income. Details on this indicator are in Supplement Text A. Persons were classified as disadvantaged if they
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had any of the following: 1. lower education (defined as adults aged >= 30 with less than 4-year college), 2. under-
employed (participant selected “unemployed and seeking work” regardless of other employment/occupation categories
selected), 3. lower income (reported <$35000 income per capita, approximately 200% of the federal poverty level). We
took a conservative approach by excluding students aged <30 from criteria numbers 2 and 3. The rationale was that
many students acquire little income but have access to family resources (allowances, housing costs covered, other living
expenses paid by family). Our decision was supported by local research that found less than 30% of students from the
three largest colleges in the bikeshare area come from families with lower-incomes [11].

Secondary data: Neighborhood bikeshare stations, roadway bikeability
We linked participant survey responses to bikeshare use data (described above) as well as other spatial data. Participant
residential addresses were geocoded and spatially linked to bikeshare station locations and roadway bikeability.

Bike share station locations came from the bikeshare program. Circular buffers were calculated around each
participant’s residence. Density of bikeshare stations per land area around each participant’s residence were derived for
a 400m area; this distance represents a convenient walking distance to bikeshare [12] and other transit infrastructure
[13, 14].

A roadway bikeability index was derived using an approach developed by others [15] and adapted to the Philadelphia
context, using data from the city’s offices of transportation and planning. We used the index to determine whether
street segments had a high level of traffic-related road stress (AKA ‘low bikeability’) and then calculated the fraction of
road segments around each participant’s residence that had low bikeability. Low bikeability was for a 800m buffer area
in order to correspond with perceptions of neighborhood bikeability.[16, 17]

C. Supplemental text for unadjusted change in physical activity
Average change in physical activity across the cohort

Across the cohort, there was a slight increase in minutes of MVPA without walking. At baseline, median minutes was
180 minutes, IQR 0-450 and 26% had no weekly minutes. At follow-up, median minutes of MVPA without walking was
225 (IQR 40-450) and 22% had no weekly minutes of MVPA.

Within-person change in physical activity

However, when considering within-person change in MVPA, most participants (73%) did not change their activity status
(Table 2) and unadjusted median change in minutes was 0 (IQR -120, 180, not shown in tables). Older and
disadvantaged members were more likely to become active; we found no other major differences across demographic
groups (Table 1).
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SUPPLEMENT TABLE 1. DISTRIBUTION OF CONTINUOUS MEASURES OF PAST 7-DAY ACTIVITY: MODERATE OR

VIGOROUS PHYSICAL ACTIVITY (MVPA) MINUTES, WALKING, AND BIKING, IN THE FULL SAMPLE (N=1031) AND IN

THE SUBSET OF PARTICIPANTS WHO USED BIKESHARE IN PAST YEAR (N=749)

MVPA without walking

Baseline

Follow-up

Change (follow-up minus baseline)
MVPA with walking

Baseline

Follow-up

Change (follow-up minus baseline)
Walk for transport

Baseline

Follow-up

Change (follow-up minus baseline)

Bike for transport (any bike, either personal or bikeshare)

Baseline
Follow-up

Change (follow-up minus baseline)

Entire sample

Past 7 day minutes of activity

Among those who used
bikeshare >=1x in past year
Past 7 day minutes of activity

Percentile (P)
P50 (median)

P10, P25, P75, P90

Percentile (P)
P50 (median) P10, P25, P75, P90

180

225

430

420

-15

160

130

-10
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0, 0, 450, 750
0, 40, 450, 768

-350, -120, 180, 375

80, 210, 740, 1080
50, 180, 720, 1040

-515, -220, 185, 440

0, 60, 350, 525
0, 30, 280, 420

-330, -140, 60, 210

0,0,0,78
0,0, 40, 160

-40, 0, 20, 120

180 0, 0, 440, 750
220 0, 46, 440, 765

0 -350, -120, 175, 360
435 86, 220, 740, 1080
420 70, 200, 720, 1040
-20 -520, -230, 180, 420
180 0, 80, 350, 525
140 0, 40, 280, 420
-20 -330, -140, 60, 200

0 0,0,0,60

0 0,0, 50, 160

0 -30, 0, 30, 120



SUPPLEMENT TABLE 2. REGRESSION RESULTS FOR NON-WALKING MVPA. EXCLUDED PARTICIPANTS WHO DECREASED
THEIR WALKING MINUTES AT FOLLOW-UP. N=530.

Below shows results where participants were excluded if they decreased their walking minutes at follow-up. The intention of creating this subset was to remove
those who could have substituted bikeshare for walking.

Results shown for adjusted within-person differences in non-walking moderate or vigorous physical activity (MVPA) minutes and change in activity status
(became active, became inactive), according to number of days used the program and use any type of bike. N=503.

Negative binomial regression Multinomial logistic regression
Continuous outcome 3-category outcome (no change 70.6%, became active 16.7%, became inactive 12.7%)
Outcome 1. Outcome 2A. Outcome 2B.
Non-walking MVPA minutes at follow-up Became active Became inactive
controlling for baseline MVPA vs. stayed the same vs. stayed the same
95% Confidence Interval 95% Confidence Interval 95% Confidence Interval
Exp(B) Low High P-value Exp(B) Low High P-value Exp(B) Low High P-value

Models adjusted for socio-demographics, health staus, weather, neighborhood biking infrastructure, residence proximity to the center of the city, and baseline bike use *
A. Exposure to bikeshare

i. Exposure is continuous change in program use "
Continuous, per 10 days used program 1.04 1.00 1.07 0.046 1.03 0.98 1.07 0.194 0.96 0.88 1.03 0.259

ii. Categorical exposure, past year change in program use

Past year, days used the program

No use, zero days Referent Referent Referent
Low use, 1 -<15 days 0.64 0.38 1.06 0.084 217 1.01 4.69 0.05 1.21 0.54 2.68 0.64
Higher use, 15+ days 0.97 0.59 1.60 0.905 2.74 1.22 6.16 0.02 0.71 0.30 1.71 0.45

B. Exposure to bikeshare or personal bike
i. Categorical exposure, change in recent bike use
Recently used bike (past 30 day personal or bikeshare use)

No bike use at follow-up Referent Referent Referent
Bike use at baseline + follow-up 1.53 0.88 2.66 0.133 0.83 0.33 2.09 0.690 0.41 0.13 1.31 0.133
New bike use at follow-up (not baseline) 1.62 1.04 2,52 0.033 0.84 0.43 1.65 0.611 0.59 0.26 1.33 0.202
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SUPPLEMENT TABLE 3. REGRESSION RESULTS FOR NON-WALKING MVPA. SAMPLE SUBSET TO PARTICIPANTS WHO
USED BIKESHARE WITHIN THE PAST YEAR, N=749.

Below shows results after excluding those with zero days of bikeshare during the past 12 months, results were complimentary to results for the full sample but,
in general, the magnitude of the effect was stronger.

Adjusted within-person differences in non-walking moderate or vigorous physical activity (MVPA) minutes and change in activity status (became active,
became inactive), according to number of days used the program and use any type of bike.

Negative binomial regression Multinomial logistic regression
Continuous outcome 3-category outcome (no change 72.6%, became active 16.4%, became inactive 10.9%)
QOutcome 1. Outcome 2A. Outcome 2B.
MVPA minutes at follow-up Became active Became inactive
controlling for baseline MVPA vs. stayed the same vs. stayed the same
95% Confidence Interval 95% Confidence Interval 95% Confidence Interval
Exp(B) Low High P-value Exp(B) Low High P-value Exp(B) Low High P-value

Models adjusted for socio-demographics, health staus, weather, neighborhood biking infrastructure, residence proximity to the center of the city, and baseline bike use *
A. Exposure to bikeshare

i. Exposure is continuous change in program use "
Continuous, per 10 days used program 1.036 1.015 1.058 0.001 1.010 0.976 1.032 0.550 0.935 0.884 0.989 0.020

ii. Categorical exposure, past year change in program use
Past year, days used the program t

Binary variable, higher use (15+ days) vs. 1.518 1.185 1.943 0.001 1.194 0.770 1.529 0.428 0.385 0.230 0.643 0.000
lower use (1-<15 days)

B. Exposure to bikeshare or personal bike

i. Categorical exposure, change in recent bike use
Recently used bike (past 30 day personal or bikeshare use) £

No bike use at follow-up Referent Referent Referent
Bike use at baseline + follow-up 1.709 1.205 2.424 0.003 1.014 0.527 1.438 0.967 0.223 0.092 0.541 0.001
New bike use at follow-up (not baseline) 1.593 1.200 2.116 0.001 1.095 0.679 1.455 0.709 0.576 0.311 1.066 0.079

Supplement Table 3 Footnotes:

* Adjustment for age, sex, race/ethnicity, disadvantage, per capita income, household composition, number of cars, health status (presence of chronic iliness, health status in past month), stayed at

same residence, survey season, past 7 days weather, neighborhood biking infrastructure (stations, bikeability, distance to city hall), baseline bike use (personal or bikeshare)

# Past year program use at follow-up minus baseline. The model adjusted for all covariates listed above except for baseline program use; this aimed to improve interpretation, even though inference was unchanged.

T Bikeshare program use in the past 365 days between baseline and follow-up surveys had the following distribution: (1) no use N=282 (27%), (2) one day to less than 15 days N=306 (30%),

(3) high use N=443 (43%). % Any bike use in past 30 days had the following distribution: 1. no bike use at follow-up N=598 (58%) (which was comprised of no bike use at baseline or follow-up [N=474] plus bike at baseline
but not follow-up [N=124]), 2. used bike at baseline and follow-up N=198 (19%), and 3. used bike at follow-up but not at baseline N=235 (23%).
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SUPPLEMENT TABLE 4. REGRESSION RESULTS WITH WALKING INCLUDED IN MVPA. SAMPLE SUBSET TO PARTICIPANTS
WHO USED BIKESHARE WITHIN THE PAST YEAR, N=749

Below shows adjusted within-person differences in moderate or vigorous physical activity (MVPA, including walking) minutes and change in activity status
(became active, became inactive), according to number of days used the program and use any type of bike. After excluding those with zero days of bikeshare
during the past 12 months, results were complimentary to results for the full sample but, in general, the magnitude of the effect was stronger.

MNegative binomial regression Multinomial logistic regression
Continuous outcome 3-category outcome (no change B0.2%, became active 9.5%, became inactive 10.3%)
Outcome 1. Outcome 2A. Outcome 2B.
MVPA minutes at follow-up Became active Became inactive
controlling for baseline MVPA vs, stayed the same vs. stayed the same
95% Confidence Interval 95% Confidence Interval 95% Confidence Interval
Exp(B) Low High P-value Exp(B) Low High P-value Exp(B) Low High P-value

Models adjusted for socio-demographics, health staus, weather, neighborhood biking infrastructure, residence proximity to the center of the city, and baseline bike use *

A. Exposure to bikeshare

i. Exposure is continuous change in program use ?
Continuous, per 10 days used program 1.017 1.005 1.030 0.007 0.960 0.909 0.972 0.149 1.003 0.957 1.050 0.906

ii. Categorical exposure, past year change in program use

Past year, days used the program
Binary variable, higher use (15+ days) vs. lower use (1-  1.215 1.048 1.410 0.010 0.765 0.447 0.887 0.330 1.079 0.634 1.836 0.780
<15 days)

B. Exposure to bikeshare or personal bike
i. Categorical exposure, change in recent bike use
Recently used bike (past 30 day personal or bikeshare use)

No bike use at follow-up Referent Referent Referent
Bike use at baseline + follow-up 1.223 0.990 1.512 0.062 0.567 0.241 0.701 0.194 0.705 0.295 1.684 0.431
New bike use at follow-up (not baseline) 1.239 1.046 1.469 0.013 0.637 0.334 0.755 0.170 1.282 0.715 2.300 0.405
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SUPPLEMENT FIGURE 2. PARTIAL PREDICTED VALUES OF WITHIN-PERSON CHANGE IN
TOTAL PHYSICAL ACTIVITY MINUTES (Y-AXIS) AS A FUNCTION OF WITHIN-PERSON
CHANGE IN BIKESHARE USE (X-AXIS).

Notes: The plot visualizes the nonlinear smoothed function (thin-plate spline with 2 degrees of freedom) derived from a fully adjusted generalized
additive model, specified for a negative binomial distribution. On the y-axis is the partial predicted value for past 7 day total minutes of non-
walking moderate-vigorous activity (MVPA) minutes at follow-up, conditional on MVPA minutes at baseline and other covariates from the full
model. On the x-axis is the difference in past year days used bikeshare (follow-up minus baseline).
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