Jose et al. Int J Behav Nutr Phys Act (2022) 19:157 |nternationa|]ourna| of Behavioral
https://doi.org/10.1186/512966-022-01394-x Nutrition and Physical ACtiVity

o : ®
Incentivising public transport use o

for physical activity gain: process evaluation
of the COVID-19 disrupted trips4health
randomised controlled trial

K. A. Jose"®, M. J. Sharman', O. Stanesby', S. Greaves?, A. J.Venn', L. Blizzard', A. Palmer', K. Cooper?,
J. Williams* and V. J. Cleland

Abstract

Background: Partnering with a public transport (PT) provider, state government, and local government, the single-
blinded randomised controlled trial, trips4health, investigated the impact of PT use incentives on transport-related
physical activity (PA) in Tasmania, Australia. The intervention involved 16-weeks of incentives (bus trip credits) for
achieving weekly PT use targets, supported by weekly text messages. This study objective was to conduct a process
evaluation of the COVID-19 disrupted trips4health study.

Methods: The Medical Research Council UK's framework for complex public health interventions guided the process
evaluation. Participant reach, acceptability, fidelity and feasibility were evaluated. Administrative and post-intervention
survey data were analysed descriptively. Semi-structured interviews with intervention participants (1=7) and PT
provider staff (n=4) were analysed thematically.

Results: Due to COVID-19, trips4health was placed on hold (March 2020) then stopped (May 2020) as social restric-
tions impacted PT use. At study cessation, 116 participants (@approximately one third of target sample) had completed
baseline measures, 110 were randomised, and 64 (n=29 in the intervention group; n= 35 in the control group)
completed post-intervention measures. Participants were 18 — 80 years (average 44.5 years) with females (69%) and
those with tertiary education (55%) over-represented. The intervention was delivered with high fidelity with 96% of
bus trip credits and 99% of behavioural text messages sent as intended. Interviewed PT staff said implementation was
highly feasible. Intervention participant acceptability was high with 90% reporting bus trip incentives were helpful
and 59% reporting the incentives motivated them to use PT more. From a total of 666 possible bus trip targets, 56%
were met with 38% of intervention participants agreeing and 41% disagreeing that ‘Meeting the bus trip targets was
easy’ Interviews and open-ended survey responses from intervention participants revealed incentives motivated bus
use but social (e.g.,, household member commitments) and systemic (e.g., bus availability) factors made meeting bus
trip targets challenging.
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Conclusions: trips4health demonstrated good acceptability and strong fidelity and feasibility. Future intervention
studies incentivising PT use will need to ensure a broader demographic is reached and include more supports to

meet PT targets.
Trial registration: ACTRN12619001136190.

Keywords: Motivation, Preventive health services, Translational medical research, Disease outbreaks, Public-private
sector partnerships, Transportation facilities, Behaviour and behaviour mechanisms, Exercise, Walking

Background

Physical inactivity is one of the most significant global
health concerns, linked to 10 — 20% coronary heart dis-
ease, type 2 diabetes and breast and colon cancers [1].
Globally, physical inactivity was estimated in 2018 to
cost the health care system INT$54 billion [2]. Despite
extensive efforts over recent decades to increase leisure-
time physical activity (PA) adherence to PA guidelines
in Australia has stagnated since the 1980s, at around
35-40% [3]. Transport-related PA has been identified as a
potential mechanism of increasing PA with studies show-
ing that people who walk to public transport accumulate
a meaningful amount of PA, contributing to the attain-
ment of physical activity recommendations [4—7]. Trans-
port-related PA provides an under-explored opportunity
to increase PA whilst also leading to other positive out-
comes such as lessening traffic congestion, environmen-
tal pollution and climate change [8]. Incentives-based
strategies have shown promise for increasing PA [9, 10],
but the impact of incentives on transport-related PA is
unknown.

To fill an evidence gap, the trips4¢health single-blinded
parallel design randomised controlled trial (RCT) inves-
tigated the impact of incentivising public transport
use on transport-related PA. trips4health was under-
taken in partnership with Australian researchers and
policy makers in transport management, active living
and public health and a local public transport provider.
It was hypothesised that incentivising public transport
use would result in an increase in public transport use
leading to an increase in transport-related PA with sub-
sequent health and wellbeing gains. The trial was aban-
doned in May 2020 due to the COVID-19 pandemic, but
analysis of available outcome data showed average weekly
bus use was higher for those in the intervention com-
pared to the control group (2.5 bus trips compared to 1.8)
(paper under review).

The study objective was to conduct a process evalu-
ation of trips4health. Process evaluations of RCTs can
determine fidelity and quality of implementation as well
as clarify causal mechanisms and contextual factors
associated with outcome variation [11]. Guided by the
Medical Research Council UK’s framework for complex
public health interventions [12], this paper focuses on

implementation fidelity, feasibility, reach and acceptabil-
ity of trips4health.

Methods

trips4health

trips4health was a RCT implemented within the Greater
Hobart area (Hobart is the state capital of Tasmania).
Tasmania is a regional island state of Australia with
approximately 510,000 residents of which just under
half lived in the study area [13]. The only mode of public
transport during the study period was bus, with metro-
politan services predominantly offered by one provider.
In 2016, an estimated 5% of employed residents within
the Greater Hobart area commuted by bus as a single
method of transport and 76% by driving a car [14].

Full details of trips4health are outlined in the proto-
col [15] and are summarised here. trips4health was a
RCT with a 16-week intervention phase and a 6-month
follow-up phase targeting infrequent adult bus users.
Eligible participants were randomised to an interven-
tion or control group with participants in the interven-
tion group rewarded with bus trip credits if they achieved
weekly bus trip targets. Bus trip targets escalated over
the course of the intervention with a subsequent increase
in value of incentives. If the weekly bus trip target was
met (confirmed through objective bus use smartcard
data), participants received bus trip credit (through
their smartcard, administered by the public transport
provider). Participants aimed to achieve 5 one-way bus
trips per week by the end of the intervention. Incentives
were supported by other theory-informed behaviour
change techniques (e.g., information on consequences
of PA behaviour to the individual such as lowering
the risk of diabetes, setting graded tasks and goal set-
ting), delivered via weekly mobile phone text messages
[16]. Both control and intervention group participants
received printed versions of Australia’s Physical Activity
and Sedentary Behaviour Guidelines [17] and up to $30
in smartcard credit for participating in the study (com-
pensation). The primary outcome of trips4health was
change in average daily step count measured by acceler-
ometer (Actigraph GT3X). Secondary outcomes included
change in travel behaviour and commute times, perspec-
tives on travel behaviour, transport-related expenses,
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health-related physical measures (e.g., blood pressure)
and quality of life. The logic model (Additional File
Fig. S1) demonstrates the hypothesised causal mecha-
nisms. The study was approved by the Tasmanian Health
and Medical Human Research Ethics Committee on the
27 May 2019 (H0017820). All participants provided writ-
ten or verbal consent to participate in the study. trip-
s4health was registered with the Australian and New
Zealand Clinical Trials Registry on the 14 August 2019
(ACTRN12619001136190).

trips4health and the COVID-19 pandemic

trips4health recruitment commenced on September 18,
2019, and continued until March 17, 2020 when inves-
tigators placed recruitment on hold in response to the
COVID-19 pandemic reaching Tasmania. On March
19, 2020, the Tasmanian Government declared a state
of emergency and social restrictions were implemented.
Public transport use declined when Tasmanians were
asked to stay at home and schools moved to online
learning. From March 25, 2020, cashless bus fares were
introduced, and a bus fare amnesty was in place from 27
March 27, 2020, to the May 31, 2020. Study investigators
stopped trips4health on May 14, 2020, because of the
broadscale social changes imposed by COVID-19, uncer-
tainty about the progress of COVID-19, participant safety
concerns from use of public transport, and the impact of
COVID-19 on study validity because some participants
would be entering the intervention phase (incentivis-
ing public transport use) of trips4¢health in a COVID-19
environment when others had not (Fig. 1).

When trips4health was stopped, 110 participants had
been recruited, undergone randomisation and completed
baseline (Timepoint 1) assessments (Fig. 2 and Fig. 3). Of
these, 64 had completed the intervention phase of trip-
s4health and completed post-intervention (Timepoint
2) assessments (noting one control group participant
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submitted an incomplete survey). No participants had
completed the 6-month maintenance phase and therefore
there was no data collected at Timepoint 3. The depth
and breadth of process evaluation data available at study
cessation was considered sufficient to provide insights
into trips4health’s implementation.

Process evaluation data collection procedures

and instruments

Surveys, interviews, administrative and travel smartcard
(“Greencard” — used for local public transport trips) data
were used to examine the implementation of trips4health
(Table 1).

Recruitment and eligibility for trips4health

Recruitment was through social and local radio and
printed media, on-bus and bus exchange advertising,
concurrent University of Tasmania travel survey and
staff intranet, newsletters of relevant organisation such
as state government, and personal and professional net-
works of the project team. Potential tripsd¢health par-
ticipants were screened for eligibility via an online or
telephone questionnaire (Additional File Table A1) [15].
Key eligibility criteria included residing in the Greater
Hobart area, being an adult (age>18years), using the
bus less than or equal to two trips per week in the past 6
months, and possessing or willingness to obtain a travel
smartcard. Potential participants were asked where they
had heard about trips4health.

Surveys

At Timepoint 1 and Timepoint 2 participants completed
a survey that included demographic, travel, PA, health,
and economic questions. General questions about trip-
s4health such as motivation to participate, recruitment
and provision of study information were completed by
control and intervention participants at Timepoint 2.

t4h* recruitment
commenced

t4h placed on hold due to
COVID

*T4H = trips4health

Tasmania declared a
‘State of Emergency’

Bus fare amnesty

Cashless bus fares t4h abandoned

Fig. 1 Timeline trips4health and Covid related public transport related changes
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trips4health Interruption

Start (of svy): 26/9/2019 - 17/3/2020

Timeline 1 (T1) Trial period Timeline 2v1 (T2v1) COVID-19
lii Post-intervention interru ption
0 months Weeks 1-16 4 months
(<2 weeks before trial start) Start (of svy): 4/10/2019 - 18/3/2020 (by week 18)

Start (of trial): 7/10/2019 - 9/3/2020

trips4health trial put on hold in

f :21/1/2020-4 202
start (of svy): 21/1/2020 - 4/5/2020 March 2020

N total records = 912

N eligible but not consented = 37

N consented = 184

N completed T1 (fully) = 110
(participation/completion level varied)

Randomised:
N intervention = 55
N control = 55

Decision to put recruitment and trial

N completed T2v1 (fully) = 64 on hold made on 17/3/2020

(participation/completion level varied)

Participants who had completed trial
period (T2v1 complete) were notified

Surveys:

* Demographics

* Travel behaviour
 Physical activity
 Accessibility

* Health

* Economic evaluation
¢ Quality of life

* Mediators

Intervention group:

 Incentives (bus trip credits)

* SMS-delivered messages

¢ Education materials (AUS Physical
Activity Guidelines)

Control group:
¢ Education materials (AUS Physical
Activity Guidelines)

Clinical assessment
Accelerometer (1 week)
Travel app (1 week)

Travel diary (1 week)
Smartcard data (study period)

Surveys: of hold on 20/3/2020

* Changing circumstances
* Travel behaviour

* Physical activity
 Accessibility

* Health

* Economic evaluation

* Quality of life

* Mediators

* Intervention evaluation
* Travel app evaluation

Participants who had not completed
trial period (T2v1 not complete) and
it was not approaching in the next 2
weeks were notified on 23/3/2020

17 participants had T2v1
assessments either booked in or due
very soon at the time of the 'on hold'

decision and still completed their
trial period & T2v1 via a postal

. mailpack (without a clinic visit)
Clinical assessment

Accelerometer (1 week)

Travel app (1 week)

Travel diary (1 week)

Smartcard data (study period)
Intervention participant interviews

Notified ethics committee of trial
hold status on 1/04/2020
Intermission in March-June 2020
Ethics approval to cease trial
5/6/2020

Fig. 2 trips4health trial stages and participation levels

Intervention group participants were asked questions
about the acceptability and perceived impact of the
incentives and text messages with Likert scale responses
(e.g., I found the Greencard credit incentives helpful —
strongly agree, agree, neither agree nor disagree, disa-
gree, strongly disagree). Several open-ended response
questions were included (e.g., What have you liked most
about this study so far?).

Administrative data

The public transport provider smartcard data system
captured date, time and fare type information for trip
commencement for all bus users. The incentive (i.e.,
smartcard credit) was commensurate with the partici-
pants usual fare type (e.g., adult [AUS$3.50-7.20] and
concession [AUS$2.80-5.76]) and was credited directly
to the participants’ smartcard at the end of the week,
contingent on smartcard data indicating that they had
reached their weekly bus trip target. Weekly reports
of participants’ smartcard data were provided to the
research team by the public transport provider. The
research team established whether targets had been met,
and the public transport provider allocated credits. Par-
ticipants were emailed weekly (mid-week) with informa-
tion about whether they had reached their weekly target
and the following week’s target. Targets increased as per

the pre-determined schedule irrespective of reaching
previous targets (Additional File Table A2).

Weekly mobile phone text messages were used to sup-
port behaviour change. Messages were matched to rec-
ognised behavioural change techniques such as rewards,
goals and planning and self-belief and linked to the stage
of the intervention but not tailored for individuals [16].
For example, an early message was, Setting small goals
can help motivate you. Why not try setting a goal to catch
the bus 2 times more than usual this week? A later mes-
sage was, Don't let bad weather stop you from taking the
bus and being more active - rug up, wear a jacket and grab
your brolly! (Additional File Table A3). Written materials
(Australia’s Physical Activity and Sedentary Behaviour
Guidelines) were provided at study commencement to
all participants. Data on the number and timing of the
weekly emails, text messages and provision of written
materials were captured using administrative systems.

All eligible participants were scheduled to complete
assessments at baseline (Timepoint 1), on completion of
the 16-week intervention phase (Timepoint 2) and at the
end of the six-month maintenance phase (Timepoint 3).
A stepped approach to assessment participation (mini-
mum, medium, high) was used to ensure a minimum
amount of data (survey, smartcard, accelerometer) were
collected from all participants with more burdensome
measures (physical measures, travel behaviours via an
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Enrolment

Assessed for eligibility (n=306)

Excluded (n=196)
+ Not meeting inclusion criteria (n=86)
+ Declined to participate (n=58)

+ Other reasons (n=52)
o Lost to follow-up (unable to
contact) (n=30)
o COVID-19 hold/cessation (n=20)

‘ Randomized (n=110) ‘

o Duplicate record (n=2)

L Allocation J v

Allocated to intervention (n=55)
+ Received allocated intervention (n=55)
+ Did not receive allocated intervention (n=0)

L Follow-Up v

Allocated to control (n=55)
+ Received allocated control (n=55)
+ Did not receive allocated control (n=0)

Lost to follow-up (n=4)
Withdrew (n=5)
+ No longer wishes to participate/other
(n=2)
+ Too burdensome (n=1)
+ Lack of time (n=1)
+ Adverse event (n=1)
COVID-19 hold/cessation (n=17)

L

Analysis | l

Lost to follow-up (n=3)
Withdrew (n=1)
+ No longer wishes to participate/ other
(n=1)
COVID-19 hold/cessation (n=16)

Analysed (n=54)
+ Excluded from analysis (n=1, Smartcard
indicated 25 trips/week by bus before trial)

Fig. 3 CONSORT flow diagram of participation

Analysed (n=55)
+ Excluded from analysis (n=0)

app) related to secondary measures collected from those
who were willing to do so. Participants nominated their
preferred assessment participation level. Compensation
(smartcard credit) for participation was stepped and
linked to assessment completion at each timepoint but
not to the level of assessment completed (AUD$5 at com-
pletion of Timepoint 1, AUD$10 at completion of Time-
point 2, AUD$15 at completion of Timepoint 3).

Interviews

Semi-structured interviews occurred with public
transport provider employees with varied roles in the
implementation of tripséhealth (marketing, research
partnership contract, data systems) by author MS
between August and November 2019 (n=4). Timing
of the interviews occurred pre or during trips4health
recruitment as relevant to the role of the employee.
The interviews focused on resources, process or pol-
icy changes (e.g., applying bus trip credits) relevant to
implementation of trips4health and any factors that
may impact implementation and benefits or anticipated

benefits of trips4¢health once the findings of the study
were known. Seven interviews were conducted with
intervention group participants by a research assis-
tant between May and June 2020 (after trips4¢health was
placed on hold). These interviews focused on the conduct
of trips4health, implementation processes and impact
of the incentives and text messages (Additional File
Table A4). Participants were selected from a sample of 15
who had completed the 16-week intervention phase and
who had indicated in the Timepoint 2 survey their inter-
est in being interviewed.

Pilot testing and audit

Between 27 June 2019 and 4 July 2019, 11 volunteers
(as distinct from randomised participants) completed a
two-week pilot testing phase. During this time, all trip-
s4health processes and systems were checked, including
connectivity between the trips4¢health administrative
databases and public transport provider. All pilot testing
volunteers were assigned to the intervention group and
five completed a feedback survey. Additionally, for quality
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Table 1 Summary of data collection and number of participants

Process Data collection method Number of participants

evaluation

component Administrative Survey data Clinic Interview Administrative  Survey data Clinic Interview
data assessments data data assessments data *

Pilot X X X X " 11 17 6

Recruitment X X - - 912 (enquiries) 912 (enquiries) - -

Eligibility X x* - 306 (completed) 306 (completed) - -

Audit X X X - 30 30 30 -

Intervention fidel- X X - 55 55atT1,35atT2 55atT1,23atT2 -

ity (control group)

Intervention fidel- X X X X 55 55atT1,29atT2 55atT1,23atT2 11

ity (intervention

group)

Intervention X X X - 55 55atT1,35atT2 55atT1,23at12 -

acceptability

(control group)

Intervention X X X X 55 55atT1,29atT2 55atT1,23atT2 11

acceptability

(intervention

group)

Intervention - - - X - - - 4

acceptability*
(public transport
provider)

* Public transport provider employees interviewed were asked about their experience of the pilot study t participants provided with an accelerometer and app

instructions only # Screening survey

assurance purposes and to review trips4health processes
an audit was conducted after the first 30 participants had
been randomized.

Analysis

Quantitative study data were collected and managed
using REDCap electronic data capture tools hosted at
University of Tasmania [18, 19]. Descriptive statistics
(mean and standard deviation [SD], frequencies and per-
centages) were calculated using Stata [20] and Micro-
soft Excel® to describe the characteristics of the sample,
recruitment data, acceptability measures and adminis-
trative data. All interviews were audio recorded, fully
transcribed and de-identified. Transcripts and open-
ended survey responses were imported into qualitative
data analysis software NVivo 12 (QSR International) [21]
before being read. Inductive coding was used to identify
and categorise codes before identifying key themes. The
analytic team (KJ, MS, VC) met to discuss coding deci-
sions, emerging themes and refine the analysis. Criteria
for coding was recorded within nodes in NVivo and cod-
ing decisions, key concepts, ideas, and reflections were
identified and recorded in the project log and memos by
KJ [22]. Quantitative and qualitative data was then syn-
thesised [23]. All participant quotes are presented with
an ID number, e.g., P16. Quotes from open-ended survey

responses include an S, e.g., PS16 with public transport
provider interviews using the prefix PP.

Results

Implementation Fidelity and feasibility

Pilot testing identified issues relating to communication
clarity with participants, travel app usage and identify-
ing participants who met bus trip targets. Subsequent
modifications included improving study information pro-
vided to participants, offering a paper-based travel diary
in addition to the travel app, refining the travel app and
improving the reporting and recording of smartcard data
(Additional File Table A5). The audit (conducted after
the first 30 participants were randomised) revealed some
inconsistencies in the consent process, miscalculation
of bus trip targets and payment of incentives, travel app
errors and confusion about assessment requirements.
Refinements were made to address these problems once
they were identified (Additional File Table A6).

All four public transport provider staff interviewed
were positive about trips4health and viewed the research
partnership as beneficial, “..it’s really brilliant, usable,
effective research, that’s done by a third party that peo-
ple trust, that lends weight and credibility and credence
to whatever the outcomes are” [PP1] Resource input was
described as minimal, highlighting the potential scalabil-
ity of the intervention, although scalability was flagged
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as potentially limited by state government contractual
obligations dictating fleet size. Pilot testing was viewed as
essential for ensuring that trips4health ran smoothly at a
systems level.

The flow of participants through tripsd¢health is
described in Fig. 3. Of the 55 people randomised to the
intervention group, 35 (64%) completed the 16-week
intervention with 17 (31%) unable to complete the
intervention phase because of COVID-19 related social
restrictions. Post-intervention assessments were com-
pleted by 29 (83%) of the participants who completed
the intervention. The vast majority (96%) of bus trip
credits were delivered as intended, with missed credits
later reimbursed to participants. For text messages, 99%
of 1185 messages were sent as intended to intervention
participants. Written materials were provided to all par-
ticipants in the control and intervention groups either in
person during assessments or via email (Table 2).

Reach

Of the 912 people who enquired about trips4¢health,
444 (49%) indicated how they had found out about trip-
s4health. Of the 444, bus advertising (36%) and social
media (30%) were the most common mechanisms
(Additional File Table A7). Of the 306 people who com-
pleted the eligibility assessment, the most common
reasons for ineligibility were, that they were already
catching the bus more than twice per week or that they
were not making any trips by car that could be made
by bus (Additional File Table A8). Of the 221 eligible
participants interested in participating in trips4health,
184 (83%) consented to participate, with 110/184 (60%)
completing all requirements to progress to randomi-
sation. The most common reasons for not proceeding
to randomisation were they were not contactable/no
response (30/74; 41%), COVID-19 interruption (20/74;
27%) and personal or other reasons (12/74; 16%). Of the

Table 2 Fidelity of key intervention components
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110 participants randomised, participants’ age ranged
from 18 to 80years (average 44.5years) with females
(69%) and those with tertiary education (55%) over-rep-
resented compared to the Greater Hobart population
(52% females and 17% tertiary educated) [13] (Table 3).

Table 3 Characteristics of participants

n Randomised Interviewees *
110 7

Age, mean (SD; range)

Years 44.5(16.9;18-80) 40 (13;29-65)
Sex, % (n)

Male 31(34) 43(3)

Female 69 (76) 57 (4)
Education® (highest), % (n)

Low 20(22) 0(0)

Medium 25 (27) 29(2)

High 55 (61) 71(5)
Employment status, % (n)

Full-time 26 (29) 14.(1)

Part-time (20-34 hours/week) 21(23) 29(2)

Part-time (< 20 hours/week) 17 (19) 14 (1)

Retired 12(13) 14(1)

Not employed and not retired A~ 15 (16) 0(0)

Other or prefer not to answer 9(10) 29(2)
Student status, % (n)

Yes 36 (40) 43 (3)
Live with child/children under
15years, % (n)

Yes * 16 (18) 43(3)

* Participant interviewees (intervention group participants only) in process
evaluation. *Education High: University degree or postgraduate qualification;
Medium: Trade, apprenticeship, certificate, diploma: Low: Year 12 or less. A Not
employed (looking for work), not employed (NOT looking for work), or not able
to work; * Household is couple with children (under 15 years old) or one parent
family

Intervention components Process Evaluation variables

Dose Reachn (N) Fidelity
Education materials* Once 110/110 110/110
Incentives (smartcard credits — inter- Weekly for 16-week intervention phase ~ 35/55 14 bus trip credits were missed and credited late.

vention group)

Text messages (intervention group)
end of 16-week intervention phase

2 x p/w first 12weeks, then 1 x p/w until  55/55

3 smartcards replaced and updated for crediting.
1/3 missed an incentive because of card replace-
ment that was later credited

Intervention group N=>55:

375/666 possible bus trip targets met

35 completed 16-
week intervention®

1185 sent, 17 did not reach participants

* Australia’s Physical Activity and Sedentary Behaviour Guidelines

§ Of the 35 who completed the 16-week intervention period 29 completed the follow-up assessment surveys
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Acceptability

Surveys completed at Timepoint 2 (n=63, intervention
group n=29) and interviews conducted between 7 May
and 11 June 2020 (n=7) provided information about the
acceptability of trips4health. Of all survey completers,
86% indicated it was easy/very easy to sign up for the
study, 94% reported that the amount of information pro-
vided was ‘About right’ and 40% affirmed that the smart-
card credit received as compensation motivated them to
stay in the study.

Table 4 Acceptability survey responses

Page 8 of 13

For intervention group participants, 90% strongly
agreed/agreed that bus trip credits were helpful, 97%
strongly agreed/agreed that they liked the incen-
tives, 90% strongly agreed/agreed that they received
the incentives in an acceptable amount of time
and 59% strongly agreed/agreed that the value of
the incentives motivated them to use the bus more
(Table 4).

Participants and Trial component Survey Questions  Strongly Neither Agree Disagree/
Agree/ nor Disagree  Strongly
Agree Disagree

All Participants % (n) % (n) % (n)
Written Materials: Study information pamphlet (n = 63")

I found this information about the study helpful 73 (46) 25(16) 2(1)

| found this information about the study easy to understand 76 (48) 22(14) 2(1)
Written Materials: Australia’s Physical Activity and Sedentary Guidelines (n =631)

| found the information helpful * 59 (29) 41 (20) 0

| found the information interesting* 76 (37) 24(12) 0

I liked this information* 57 (28) 43 (21) 0

This information made me think about increasing my physical activity levels* 45 (22) 41 (20) 14 (7)

This information made me increase my physical activity levels* 27 (13) 31(15) 2(1)
Up to $30 Greencard credit for participation (n =63)

The Greencard credit | received as compensation motivated me to stay in this study 40 (25) 38 (24) 22 (14)

| received the Greencard compensation credit in good time 83(52) 14 (9) 3(2)
Intervention group only (n =29)
Incentives

| found the Greencard credit incentives helpful 90 (26) 7(2) 3(1)

The value of the Greencard credit incentives motivated me to use the bus more 59(17) 28 (8) 14 (4)

I liked the Greencard credit incentives 97 (28) 3(M 0

The Greencard credit incentives had no impact on my bus use 10 (3) 31 (9) 59(17)

The Greencard credit incentives had no impact on my physical activity 3109 24.(7) 45 (13)

I received the Greencard credit incentives in an acceptable amount of time 90 (26) 10 (3) 0

Meeting the bus trip targets was easy 38(11) 21 (6) 41(012)
Text Messages

The frequency of text messages was just right 76 (22) 17 (5) 7(2)

The content of the text messages was easy to understand 90 (26) 7(2) 3(1)

| found the text messages helpful. 48 (14) 41(12) 10 (3)

[ found the text messages annoying 24 (7) 24 (7) 52 (15)

| found the text messages interesting 31(9) 45 (13) 24.(7)

| found the text messages to be too long 0 38(11) 62 (18)

| liked the text messages 28(8) 59(17) 14 (4)
Weekly Emails

The weekly emails were helpful 59(17) 35(10) 7(2)

| liked the weekly emails 59(17) 28(8) 14 (4)

The weekly emails made no difference to my bus use 45 (13) 14 (4) 41 (12)

T Of the 64 participants who completed the post-intervention assessments 1 control group participant did not complete the survey questions on acceptability.
*Responses only for those who reported reading some (n=18) or all (n=31) of Australia’s Physical Activity and Sedentary Behaviour Guidelines n=49
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Table 5 Impact of text messages on bus use and physical activity behaviours, surveys N =29

Behaviour Response lllustrative quotes about impact of text messages
% (n)
Bus Use Well, | think the text messages, | found that for me, personally, were a little
The text messages made no difference to my bus use 55 (16) redundant because these were messages that | already knew. [P178].
The text messages made me think about increasing my bus use 38 (11) I don't think so. But | mean, it's hard to know. Definitely not in that
The text messages made me increase my bus use 7(2) moment, whether subconsciously it helped me stay more aware. Overall, |
Physical Activity don't think so. [P247]
The text messages made no difference to my PA 55(16) It was a good reminder to do some physical activity, but it didn't really
The text messages made me think about increasing my PA 34(10) affect my behaviour, | guess. It's a good reminder [P88]
The text messages made me increase my PA 10 (3)

I think it was already on my mind because of maybe the notifications
about reaching targets and things. So, it wasn't like it reminded me to do it
or anything. [P69]

PA Physical acitivity

Interviewees and open-ended survey responses also
indicated that participants liked the financial incen-
tives and that the incentives motivated them to use the
bus and overcome bus use barriers, as outlined by this
participant:

The incentive of having my trip paid for kind of got
me over the high price of it. Because public transport
isn’t always pleasant ... But you just - you know, you
see the benefit of the extra exercise, and then that
incentive of having your trips paid for. Yeah, it defi-
nitely pushed me through the hard bits [P69].

The value of the incentive was important for some peo-
ple; The incentive helped us catch the bus more. But the
bus is generally very expensive per trip [P178]. However,
the incentive value was not important for everyone; Its
not really an incentive for me because as I say, I was under
a concession scheme anyway [P413]. Some participants
were motivated by being rewarded for reaching the bus
trip target rather than by the incentive value, as this par-
ticipant described:

the way these incentives affected me it’s not the
amount, but it’s the fact that whether you get it or
not, whether you hit the target or not. Yeah. So it’s a
motivating factor to hit the target. It’s like a reward;
just the fact of it being a reward, not necessarily the
amount of the reward [P247].

In survey responses, 59% disagreed/strongly disa-
greed that the incentives had no impact on their bus
use and 45% disagreed/strongly disagreed that the
incentives had no impact on their PA (Table 4).

Although the sample size was small, survey responses
indicated that incentives appeared to be more motivating
for those with lower education levels. Of those with low
education levels, 46% (6/13) compared to 13% (2/16) and

9% (3/34) with medium and high education levels respec-
tively stated financial reasons as a reason to participate
in trips4health. For intervention group participants with
low levels of education, 86% (6/7) agreed/strongly agreed
the value of the incentives motivated them to use the bus
more, while 50% of those with medium (3/6; 50%) and
high (8/16;50%) education levels agreed/strongly agreed.
Interview participants (all medium/high levels of educa-
tion) viewed incentives as potentially more motivating
for those experiencing financial disadvantage although
concessions for bus travel were acknowledged as a poten-
tial confounding factor:

definitely low SES [socioeconomic status] and maybe
that sort of band just above that where not everyone
thinks catching the bus is that cheap. I mean, lots of
people might get concessions or discounted [P113].

For intervention participants 76% strongly agreed/
agreed that the frequency of motivational text messages
was just right, 90% strongly agreed/agreed that the con-
tent was easy to understand, and 48% strongly agreed/
agreed that the messages were helpful (Table 4). 55%
indicated that the text messages made no difference to
their bus use and 55% indicated that they made no differ-
ence to their PA behaviours (Table 5). Interview partici-
pants discussed the generic nature of the messages and
suggested that this compromised their impact: the more
individual you can get it, of course the more accountable
I would have felt [P69]. Personalising the messages was
suggested as a possible improvement:

whether it would be worth trying a tact that was a
bit more or less sort of just data driven and sort of
more like one of your mates saying come on, let’s hop
on the bus and go somewhere. I guess a bit more per-
sonal rather than just informative might be some-
thing that could work [P179].
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Participants in the intervention group also received
weekly emails about their weekly bus trip target as part
of administration of the intervention, with 59% of inter-
vention participants strongly agreeing/agreeing that the
weekly emails were helpful. Interviews revealed that the
timing of these emails may have impacted their utility:

I mean ideally it would be good, say on a Sunday
night, to get a notification, “This week you have
to catch the bus five times to reach your incentive,”
because there are times when I thought, how many
times am I needing to catch the bus? [P69].

All trips4health participants received a copy of Austral-
ia’s Physical Activity and Sedentary Behaviour Guidelines
with 78% reporting reading all or some of the guidelines.
Those with high education levels (88%; 30/34) were more
likely to read all or some of the guidelines compared to
those with medium (68%, 11/16) and low education levels
(61%; 8/13). Of the 49 participants who reported reading
some or all the guidelines, 59% strongly agreed/agreed that
it was helpful (Table 4). Interview participants who could
recall reading the guidelines commented that They did just
reinforce why I wanted to do it, and the benefits. It was a
good little reminder and prompt [P247]. Others said that
they were already aware of the information contained in
the guidelines.

Administrative data showed from a total of 666 possible
bus trip targets (based on total number of intervention par-
ticipants and weeks of participation), 375 were met (56%)
by 53 of 55 intervention group participants, with two par-
ticipants not meeting any weekly targets (both had valid
smartcards with one using the bus but not meeting targets
and one withdrawing from trips4¢health because it was too
burdensome). Of intervention participants, 38% strongly
agreed/agreed that ‘Meeting the bus trip targets was easy’
with 41% disagreeing/strongly disagreeing (Table 4). Open
ended survey responses and interviews provide some
insight into the personal, social and system level barriers
and enablers to meeting bus trip targets (Table 6). Lacking
motivation, household commitments and limited bus avail-
ability were identified as barriers. Bus trip targets and incen-
tives, sense of community and adequate bus availability
enabled bus use.

At study commencement, participants nominated
their intended level of assessment participation
which was categorised as: high, medium, or minimum
(Table 7). At Timepoint 1 all participants intended
to partake at the highest level, although 77% com-
pleted all possible baseline measures. The nominated,
compared to actual assessment completion rates at
Timepoint 2 were impacted by COVID-19 imposed
restrictions for some participants as captured by
administrative data.
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Discussion

tripsd¢health was designed to investigate the impact of
financial incentives (bus trip credits) on bus trip use
for PA gain. A process evaluation of trips¢health was
conducted to assess the key elements of reach, fidelity,
feasibility and acceptability. The trips4health process
evaluation demonstrated good acceptability regarding
using financial incentives to increase bus use and strong
fidelity and feasibility. The process evaluation exposed
that even with a financial incentive and supporting the-
ory-informed motivational techniques (text messaging),
the desired behaviour change (increased bus trips) was
not easily achieved, with just over half the possible bus
trip targets met across all intervention participants. Due
to early cessation of trips4¢health because of COVID-
19, data were unavailable on the longer-term impact of
financial incentives on bus use and PA.

While demographic characteristics of intervention
and control participations were similar, the evaluation
found limited reach for a population-based study, with
a disproportionate number of participants being tertiary
educated and female. Some recruitment strategies were
conducted through university and government agencies
which may have contributed to the higher number of
participants with a tertiary level education. It is possible
that bus use eligibility criteria (using the bus less than or
equal to two trips per week in the past 6 months) may
have limited the reach to those without a tertiary educa-
tion because bus use is influenced by socioeconomic fac-
tors, although the association between socioeconomic
status and transport behaviour is complex [24]. Further-
more, the over-representation of females in trips4health
may be because females are more likely to use public
transport compared with males, according to a recent
analysis of travel surveys from 19 cities in 13 low, middle
and high income countries, including Australia [25].

Recruiting harder to reach groups commonly requires
additional resources, targeted strategies and community
partnerships to be effective [26]. Future studies may need
to adopt more targeted recruitment strategies to ensure
appropriate representation of population groups less
likely to engage in a study of this type. The under-repre-
sentation of males and those without a tertiary education
in trips4health makes it difficult to make recommenda-
tions with respect to adopting financial incentives as a
population-wide strategy to increase bus use and subse-
quent PA.

Related studies have assessed the impact of incentive-
based interventions on adult health behaviours [27,
28] including PA [9, 10], although none specifically on
transport-related PA. Incentive-based strategies had
been identified as likely/extremely likely to impact public
transport use [28, 29] and were identified as a preferred
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Table 7 Nominated compared with actual data collection
participation level (completed assessments) at Timepoint 1 and
Timepoint 2

Data Collection T1 T2
Participation level”

Nominated Actual Nominated Actual

High 110 85 52F 40
Medium 0 13 9 17
Minimum 0 0 5 0
< Minimum 0 12 1 10
Withdrew/Lost to follow- 5 6
up

*High: survey, smartcard data, accelerometer, travel app, physical measures;
Medium: survey, smartcard data, accelerometer, and either but not both of app
or physical measures (no app or physical measures but not both); Minimum:
survey, smartcard data, accelerometer (no travel app, no physical measures);
<Minimum: survey, accelerometer physical measures, travel diary OR used travel
app, but not survey, smartcard data AND accelerometer. ¥ 2/52 nominated high
T2 participation level but said could not attend clinic visit. App use: used app at
T1orT2

strategy in formative work investigating acceptability of
strategies to increase public transport use [30]. Analysis
of bus use data for participants in this trial provide some
evidence of effectiveness of incentives for increasing
bus use (paper under review). However, qualitative data
collected revealed that even with financial incentives,
changing bus use behaviour is challenging. The inclusion
of other proven behaviour change techniques (e.g. goal-
setting, self-monitoring, social support) [31] via moti-
vational text messaging did not fully address this issue.
Participants indicated that being rewarded for reaching
bus trip targets was motivating, but even with an increas-
ing incentive scale and the supportive text messages,
intervention participants found it difficult to attain the
bus trip targets. This could be due to the trips4health
intervention being focused on individual behaviour and
personal motivations, whereas interviews and survey
responses indicated that decisions about public transport
use are influenced by broader social and environmental
factors such as household needs, work requirements, and
bus service characteristics that were beyond the control
of individuals. It may also be that the bus trip targets
were set too high. This could be tested in future studies.

Strengths and limitations

To our knowledge trips4health is the first RCT to use
incentive-based strategies to target transport-related PA.
It was theory-informed and conducted in partnership
with potential implementers. It had extensive process
measures as well as a range of objective outcome meas-
ures. Unfortunately, trips¢health was severely impacted
by the COVID-19 pandemic which prevented recruitment
of the anticipated sample size and long-term follow up of
participants. The lack of long-term follow up prevented
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additional understanding of the impact of incentives on
maintenance of public transport behaviours and retention
in trips4health post the intervention phase. However, prior
to study cessation there was sufficient data collected to
evaluate fidelity, acceptability and reach, providing useful
information for future iterations of this and related work.

Conclusions

This process evaluation of trips4¢health provides evidence
of the feasibility and acceptability of delivering a real-
world intervention incentivising bus trip use for potential
PA gain in partnership with a public transport provider
and state and local government. Future studies investi-
gating the use of public transport incentives to promote
physical activity require collaborative relationships with
the public transport provider to support smooth imple-
mentation of the incentive process, adoption of a range
of recruitment strategies to ensure sufficient diver-
sity among participants, include personalised behav-
iour change support strategies and ensure trip targets
are achievable. While trips4¢health demonstrated good
acceptability and support for incentivising public trans-
port use, the process evaluation highlighted that indi-
vidually targeted strategies may be insufficient to support
travel-related PA behaviour change.

Abbreviations
PA: Physical activity; RCT: Randomised controlled trial.
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