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Abstract
Background: Studies of the effects of environmental interventions on physical activity should include valid
measures of physical activity before and after the intervention. Baseline data collection can be difficult when the
timetable for introduction of an intervention is outside researchers’ control. This paper reports and reflects on the
practical issues, challenges and results of rapid baseline objective physical activity measurement using
accelerometers distributed by post in a natural experimental study.
Methods: A sample of working adults enrolling for the Commuting and Health in Cambridge study and expressing
willingness to wear an activity monitor was selected to undertake baseline accelerometer assessment. Each selected
participant received a study pack by post containing the core study questionnaire and an accelerometer to wear
for seven consecutive days, and was asked to return their accelerometer and completed questionnaire in person or
by post using the prepaid special delivery envelope provided. If a pack was not returned within two weeks of issue,
a reminder was sent to the participant. Each participant received up to five reminders by various methods including
letter, email, telephone and letter sent by recorded delivery.
Results: 95% of participants registering for the study were willing in principle to undertake accelerometer
assessment. Using a pool of 221 accelerometers, we achieved a total of 714 issues of accelerometers to participants
during a six month period. 116 (16%) participants declined to use the accelerometer after receiving it. Three
accelerometers failed, 45 (6% of 714) were lost and many were returned with insufficient data recorded, resulted in
109 (15%) participants re-wearing their accelerometer for a second week of measurement. 550 (77%) participants
completed data collection, 478 (87% of 550) to the required standard. A total of 694 reminders were issued to
retrieve unreturned accelerometers. More than 90% of accelerometers were retrieved after a maximum of two
reminders.
Conclusions: It is feasible to use accelerometers to collect baseline objective physical activity data by post from a
large number of participants in a limited time period. However, a substantial pool of devices is required and
researchers need to be prepared to make significant efforts to recover some of the devices.
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Background
Physical activity contributes to the prevention of numerous chronic diseases [1]. However, declining levels of
physical activity have been reported in some developed
countries despite considerable efforts to promote physical activity in different settings [2-4]. Environmental
and policy interventions have been identified as the most
promising strategies for achieving population-wide
increases in physical activity [5]. Cross-sectional and
longitudinal studies examining associations between
characteristics of the built environment and levels of
cycling or walking [6] suggest that improving transport
infrastructure in ways that favour active travel may help
influence people to take up cycling or walking instead of
using cars, thereby increasing their overall physical activity. However, little evidence has been gathered from
intervention studies in which the effect of infrastructural
improvements on physical activity has been measured
[7,8]; nor can such evidence easily be generated by
researchers, who are rarely in a position to implement
their own interventions in the built environment.
One way of addressing this lack of evidence is to
conduct a natural experimental study to evaluate the
effect of an intervention — in this case, a change to
the environment involving improvements to transport
infrastructure — that is not introduced for research purposes but is nonetheless amenable to evaluation [9].
Where such events occur that give rise to variation in
exposure to interventions, researchers should consider
taking the opportunity to evaluate their effects using
robust, practical and cost-effective measures [5]. Guidance from the National Institute for Health and Clinical
Excellence (NICE) [8] recommends that intervention
studies of this kind should include valid measures of
physical activity before and after the intervention to test
associations between changes to the physical environment and changes in physical activity. In a natural experimental context, having no control over the
implementation of an intervention sometimes constrains
researchers to a limited time period for baseline data
collection. In such circumstances, it is often easier to
rely on the most commonly-used approach to measuring
physical activity, which is to use self-reported measures
[10]. However, it may sometimes be possible to incorporate objective measurement of baseline physical activity
using devices such as accelerometers, even if the time
available for data collection is limited.
A search of PubMed for studies using accelerometers
to measure physical activity and published between 2005
and 2010 retrieved around 100 studies. More than half
were cross-sectional studies, with sample sizes ranging
from less than 100 to more than 2000. An example of a
study at the upper end of this range is the Health Survey
for England in 2008, in which 2115 adults were reported
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to have returned accelerometer data of a satisfactory
standard for analysis [11]. Longitudinal studies have
mostly been conducted in children, with studies such as
ALSPAC [12] [13] and SPEEDY [14] having collected accelerometer data from more than 1000 participants;
however, certain longitudinal studies in adults such as
the Nakanojo [15] and NHANES [16] studies have collected accelerometer data from more than 3000 participants, albeit not necessarily with more than one wave of
accelerometer measurement. Relatively few intervention
studies have been reported. The largest intervention
study found in this search was that of a school-based
intervention to reduce the prevalence of overweight in a
sample of more than 3135 children and adolescents [17].
In this study, a total of 1538 participants from both
intervention and control schools were randomly selected
for objective physical activity measurement in weekly
batches over a four-year intervention period. The largest
intervention study among adults was a clinic-based behavioural intervention involving 236 women [18], of
whom 178 were measured at baseline and followed up
after six months and 173 were measured again after 12
months. The search found little evidence that objective
physical activity measurement had been used in natural
experimental studies, in which researchers have no control over the intervention. There is also little evidencebased guidance on how best to deploy accelerometers
for the assessment of free-living physical activity in large
studies [19].
A few studies have attempted to evaluate the effect of
environmental interventions on active travel, but many
have not included overall physical activity as an outcome
[7] as recommended by NICE [8] and of those that have,
few have incorporated objective measures of overall
physical activity. For example, the RESIDE study has
used survey and pedometer data to evaluate the impact
of the Department of Planning’s Liveable Neighbourhood guidelines on the health and active travel of people
moving into new homes in Western Australia [20], and
in the UK the M74 [21,22] and iConnect [23] studies
have used or adapted the short version of the International Physical Activity Questionnaire (IPAQ) [24] for
baseline measurement, with iConnect including accelerometry only for specialist case studies. Studies of this
kind sometimes encounter unexpected circumstances
during the implementation of the intervention which require a high degree of flexibility on the part of researchers and, sometimes, of funding bodies. The challenges of
completing baseline accelerometer measurement on a
large scale in a limited time while maintaining a high
level of data quality are therefore likely to be encountered by other researchers conducting similar studies in
the future. In this study, we attempted the rapid collection of baseline accelerometer data from a large number
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of participants by post, without face-to-face contact. The
aim of this paper is to report and reflect on the practical
issues, challenges and results of this exercise in rapid
baseline objective physical activity measurement in a
natural experimental study.

Methods
Study design

In 2009, the Commuting and Health in Cambridge study
was initiated in the city of Cambridge (UK) which had
108,863 inhabitants according to the 2001 Census [25].
The study design has been described in detail elsewhere
[26]. In brief, it is a quasi-experimental cohort study
designed to evaluate the impact of the Cambridgeshire
Guided Busway on commuters’ travel behaviour, physical
activity and related wider health outcomes. Three annual
phases of data collection were planned. Baseline data
collection involved a postal questionnaire for all participants coupled with objective physical activity measurement using accelerometers in a subsample. This was to
be completed in 2009 before the opening of the busway.
Ethical approval for the study was obtained from the
Hertfordshire Research Ethics Committee and written
informed consent was provided by each participant.
Study population

Once ethical approval and other preparations were completed, recruitment began in March 2009 and six
months were available for baseline data collection between May and October 2009. We recruited men and
women who were over 16 years of age, travelled to work
in Cambridge and lived within a radius of approximately
30 km from the city centre through a predominantly
workplace-based recruitment strategy, using a range of
methods including email, posters, leaflets and recruitment stands [26].
Commuters who were interested in taking part in the
study were asked to register their interest, initially providing only basic data such as their gender, age group
and home postcode and the area of Cambridge in which
they worked. We used home postcodes and workplace
locations to assess potential participants against the geographical inclusion criteria for the study [26], which
required participants to live in a defined area and work
in one of several areas of Cambridge that would be
served by the busway. We began issuing survey packs to
participants identified from the expression-of-interest
database in weekly batches from the beginning of May
2009 and continued until the end of October.
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intention was to issue accelerometers accompanying the
core survey questionnaire to as many participants as
possible who answered ‘Yes’ to this question. However,
the number of accelerometer packs that could be issued
in each batch was limited by the number of accelerometers available. As the study progressed, it became
necessary to select a quasi-random sample of willing
participants in each batch to receive an accelerometer
and ‘roll over’ the remainder to subsequent batches of
data collection. Towards the end of the data collection
period, it had still not been possible to issue all willing
participants with an accelerometer. Those who remained
were therefore issued with a survey pack including only
the core questionnaire.
Data collection

We used Actigraph GT1M and GT3X accelerometers to
assess physical activity. The Actigraph is a small, lightweight accelerometer that has been extensively validated
for the assessment of physical activity in both laboratory
and free-living conditions in different populations [19].
Participants received a survey pack containing an accelerometer, belt, instruction sheet and log sheet as well as
the core survey questionnaire and consent form. They
were asked to wear the accelerometer over the right hip
using the elasticated waist belt provided during waking
hours for seven days, removing it for bathing or swimming and logging any such removals. Upon completion,
participants were asked to return their accelerometer
and completed questionnaire in person or by post using
the prepaid special (express, recorded) delivery envelope
provided.
If an accelerometer pack was not returned, we sent a
reminder letter to the participant two weeks after the
issue date. If no response to the reminder letter was
received, we then used a variety of approaches including
sending further letters, sending emails or making telephone calls in each of the following weeks. As a last resort, final reminder letters were sent by recorded
delivery. The maximum number of reminders sent to
each participant was five.

Results
Study participants

Of 2163 people who registered their interest in taking
part in the study, 2046 (95%) indicated their willingness
in principle to wear an activity monitor and 1582 met
the study inclusion criteria, of whom 714 were issued
with accelerometers from the pool of 221 devices available during the baseline data collection period.

Willingness to participate

At registration, participants were also asked ‘As well as
completing a questionnaire survey, would you be willing
in principle to wear an activity monitor for a week?’ The

Loss of participants and devices

116 (16.2% of 714) participants declined to participate in
objective physical activity measurement upon receipt of
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their accelerometer (Figure 1). Three accelerometers
failed (0.4% of 714 issues) and 45 (6.3% of 714 issues)
were lost in distribution and return, which would cost
approximately £9,000 (US$14,000) to replace. 35 devices
were lost because participants did not respond to reminders and had provided no contact details other than
their mailing address, nine were reported to have been
lost in the post and one was mistakenly disposed of by a
participant.

Page 4 of 7

failure, device loss or insufficient data to invite them to
repeat their accelerometer data collection. 109 such rewears were issued, accounting for 15.3% of the initial
714 issues of accelerometers and bringing the total number of accelerometer issues to 823. In the end 550 (77%
of 714) of the participants originally issued with accelerometers returned any data, of whom 478 (87% of 550)
returned data meeting the 4 days x 10 hours standard.
Reminders

Data quality

Of the accelerometers successfully returned to the study
team, some had recorded insufficient data to meet the
standard minimum requirement for analysis of 10 hours
of data on each of four days [18,19]. Common reasons
for insufficient data included participants having
received their survey pack while on holiday or having
been unaware of the need to begin using the accelerometer promptly because of its limited battery life. Unless
participants had declined to participate or could not be
contacted, we approached those affected by device
Total initial issues of accelerometers
n=714

Participant declined
n=116 (16.2% of 714)

Only 157 (22.0% of 714) of the original issues resulted in
an accelerometer being returned with sufficient data
within two weeks and therefore without any reminder
being issued. A total of 694 reminders were issued. Only
a few minutes were required to issue each reminder letter or email in the first and second rounds of reminders,
by the end of which 644 accelerometers (90% of 714
issues) had been retrieved (Table 1, Figure 2). In a minority of cases more effort was required, for example involving telephone calls lasting up to 30 min in the
fourth or fifth rounds.

Discussion
This study demonstrates the feasibility of rapidly assessing baseline physical activity in a natural experimental
setting using accelerometers in a large sample of working adults. Our reflections on the practical issues and
challenges encountered may help those intending to use
similar methods in future studies.

Device failure
n=3 (0.4% of 714)

Implications
Willingness to participate
Device losses
n=45 (6.3% of 714)

Participant agreed
to re-wear

Participant not
contactable
or declined re-wear

Accelerometer
returned with
insufficient data
Re-wear
n=109 (15.3% of 714)

Re-wear
accelerometer
returned with
insufficient data

Completed data collection
n=550 (77.0% of 714)

Sufficient data recorded
n=478 (87.0% of 550)

Figure 1 Flow chart for baseline accelerometer data collection
in the Commuting and Health in Cambridge study.

A surprisingly high proportion (95%) of those registering
interest in our study expressed a willingness to wear an
activity monitor. Although this suggests little difficulty
in recruiting a sufficient number of participants, it may
reflect an unusually high level of health consciousness in
our relatively highly educated study population [27]:
more than 70% of our study participants had a degree
[28], compared with 40% of the population of Cambridge city and 18% of the population of England and
Wales as a whole [29]. 16% of those who initially agreed
to wear an accelerometer subsequently declined to do so
after they received their survey pack. This probably
reflects the fact that most participants were not
recruited face-to-face; some may have underestimated
the practical burden and inconvenience of wearing an
accelerometer for seven consecutive days until they
received the device and the accompanying instructions
by post. The refusal rate in our study was higher than
that in the intervention study conducted by Keyserling
and colleagues, in which 10 out of 269 potential participants recruited declined to take part after attending their
enrolment visit [18] and in the Health Survey for
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Table 1 Average values of reminders issued to recover accelerometers
Round Number of
reminders

Number of
returns

Cumulative number of
returns

Cumulative proportion
recovered

0

157

157

22.0%

Value of equipment recovered per
reminder

1

557

414

571

80.0%

£148.7

2

98

73

644

90.2%

£140.0

3

25

13

657

92.0%

£104.0

4

12

10

667

93.4%

£166.7

5

2

2

669

93.7%

£200.0

England [11]. On the other hand, the proportion of participants who eventually provided data of a satisfactory
standard for analysis was higher in our study than in the
Health Survey for England. It is important to anticipate
likely refusals into consideration when planning the target sample size for recruitment, particularly if researchers plan to distribute study materials by post with no
face-to-face contact with the participants.

during the six month data collection period. This doubling of the recycling time reflects the additional delays
caused by device loss, device failure and insufficient data
recording and the resultant re-wears. It is important to
be prepared to supply a sufficient number of devices to
achieve the target sample size, especially when the time
available to complete baseline data collection is constrained by the start of the intervention or other factors
beyond the researchers’ control.

Supply of accelerometers

Number of accelerometers returned

While the accurate assessment of physical activity may
be important for the quality of the research [5], using
accelerometers is more expensive than using other commonly used methods such as questionnaires or pedometers [10] and it is unrealistic to expect that devices
could be issued to every participant simultaneously
when the sample size is large. Researchers therefore
need to plan carefully for the recycling of devices during
data collection to reach the target sample size, sometimes within a limited time period. We expected to recycle each accelerometer every four weeks: those four
weeks would have included the time spent issuing and
posting the survey pack, seven days of wear time, and
the time spent returning the pack, downloading the data
and re-initialising the device. As it turned out, we successfully issued accelerometers to 714 participants using
a pool of 221 accelerometers, thereby issuing each accelerometer to just over three participants on average

800
700
600
500
400
300
200
100
0

0

1

2

3

4

5

6

Number of reminders

Figure 2 Accelerometers returned following each round of
reminders.

7

Administration and retrieval of accelerometers

In previous smaller studies, accelerometers have usually
been distributed and collected through face-to-face meetings with a researcher. For larger studies, it may be impractical to arrange multiple individual meetings with
each participant, especially when the time available for
data collection is limited. One possible solution is to distribute accelerometers at face-to-face meetings and provide prepaid envelopes for their return by post [19].
This was the method used in the intervention study by
Keyserling and colleagues [18]. However, our study
involved a considerably larger sample and our initial contact with most participants was by email, so we had no
face-to-face contact with most participants before they
received their survey packs. We did provide padded packaging, prepaid special delivery envelopes and clear instructions to participants for returning their pack. Nevertheless,
our experience of losing 45 devices in this study has several implications for the implementation of future studies.
Researchers should carefully consider the relative costeffectiveness of alternative methods of distributing and
retrieving devices, taking account of both postal charges
and staff time. For example, recorded delivery — by
which survey packs are tracked through the postal system from sender to recipient — may reduce the risk of
losing devices in the post, but may be unsuitable in
some studies because of the requirement for a signature
upon receipt. We rejected this option for distributing
our survey packs because our participants were commuters whom we expected to be out at work during the day
when a recorded delivery might be made to their home.
Researchers should also emphasise to participants the
importance of returning their accelerometer, especially if

Yang et al. BMC Public Health 2012, 12:841
http://www.biomedcentral.com/1471-2458/12/841

they decide they do not wish to take part. In the absence
of a face-to-face briefing, the monetary value, use and
care of the devices can be explained to participants before distribution using email. Advance email communication with participants can also help improve data
quality and reduce the risk of re-wear by notifying the
date on which the participant should expect their survey
pack to arrive. Learning from experience in the initial
batches of data collection, we altered our study procedures to include advance emails of this kind with more
explicit instructions, for example emphasising the importance of commencing the seven day measurement
period within two days of receipt because no more than
nine days of battery life could be expected from the
accelerometers.
In this study, over 90% of all accelerometer issues were
retrieved with a maximum of two reminders using simple methods such as emails and ordinary letters. Including up to three further reminders using methods such as
telephone calls and letters sent by recorded delivery
increased the proportion of successful retrievals to 94%.
Since each Actigraph cost approximately £200 ($320),
the average value of equipment recovered as a result of
each reminder was over £100 ($160) in each round
(Table 1), even though the latter rounds of reminders
recovered only a small proportion of the total number of
devices. Our results therefore suggest that researchers
should be prepared to issue multiple rounds of reminders to retrieve their devices and that doing so may remain cost-effective if the effort expended is gradually
increased between rounds.
Strengths and limitations

This paper contributes to the literature on the feasibility
and practicalities of accelerometer data collection in
population studies, specifically in the context of rapid
baseline data collection in the natural experimental setting. A range of practical issues have been described and
discussed with the aim of helping researchers who may
wish to conduct similar studies in the future. Nevertheless, the characteristics of our relatively highly educated
sample of commuters, our workplace-based recruitment
strategies and our postal data collection protocol may
limit the generalisability of our specific findings to studies with different characteristics.

Conclusions
When conducting natural experimental studies, researchers
should always be prepared for unexpected changes in
circumstances that may require them to be flexible and
adjust their study timetables and procedures. We have
shown that it is feasible to use accelerometers to collect
baseline objective physical activity data by post from a large
number of participants in a limited time period. However,
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a substantial pool of devices is required and researchers
need to be prepared to make significant efforts to recover
some of the devices. Further economic evaluation of alternative data collection protocols would help guide the planning and allocation of resources for data collection in
future studies.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
DO designed and led the Commuting and Health in Cambridge study in
collaboration with SG (and others: see Acknowledgements). CC and LY
collected the accelerometer data and collected and analysed the process
data. LY and DO drafted the manuscript. All authors approved the final
version.
Acknowledgements
The Commuting and Health in Cambridge study was developed by David
Ogilvie, Simon Griffin, Andy Jones and Roger Mackett and initially funded
under the auspices of the Centre for Diet and Activity Research (CEDAR), a
UKCRC Public Health Research Centre of Excellence. Funding from the British
Heart Foundation, Economic and Social Research Council, Medical Research
Council, National Institute for Health Research and the Wellcome Trust,
under the auspices of the UK Clinical Research Collaboration, is gratefully
acknowledged. The study is now funded by the National Institute for Health
Research Public Health Research programme (project number 09/3001/06:
see http://www.phr.nihr.ac.uk/funded_projects). DO and SG are also
supported by the Medical Research Council [Unit Programme number
U106179474]. The views and opinions expressed herein are those of the
authors and do not necessarily reflect those of the NIHR PHR programme or
the Department of Health. The funding bodies had no part in the study
design; in the collection, analysis or interpretation of data; in the writing of
the manuscript; or in the decision to submit the manuscript for publication.
The study was approved by the Hertfordshire Research Ethics Committee
(reference number 08/H0311/208). We thank the study participants for their
cooperation and the staff of the MRC Epidemiology Unit Functional Group
Team, in particular for study coordination, data collection and data
management.
Received: 20 July 2012 Accepted: 27 September 2012
Published: 4 October 2012
References
1. Department of Health: Start active, stay active: a report on physical activity
from the four home countries' Chief Medical Officers. London: Department of
Health; 2011.
2. Bauman A, Armstrong T, Davies J, Owen N, Brown W, Bellew B, Vita P:
Trends in physical activity participation and the impact of integrated
campaigns among Australian adults, 1997–99. Aust N Z J Public Health
2003, 27(1):76–79.
3. Brownson RC, Boehmer TK, Luke DA: Declining rates of physical activity in
the United States: what are the contributors? Annu Rev Public Health 2005,
26:421–443.
4. Orsini N, Bellocco R, Bottai M, Pagano M, Wolk A: Age and temporal trends
of total physical activity among Swedish women. Med Sci Sports Exerc
2006, 38(2):240–245.
5. Sallis JF, Story M, Lou D: Study designs and analytic strategies for
environmental and policy research on obesity, physical activity, and diet:
recommendations from a meeting of experts. Am J Prev Med 2009,
36(2 Suppl):S72–77.
6. McCormack GR, Shiell A: In search of causality: a systematic review of the
relationship between the built environment and physical activity among
adults. Int J Behav Nutr Phys Act 2011, 8:125.
7. Yang L, Sahlqvist S, McMinn A, Griffin SJ, Ogilvie D: Interventions to
promote cycling: systematic review. BMJ 2010, 341:c5293.
8. National Institute for Health and Clinical Excellence: Physical activity and the
environment: guidance on the promotion and creation of physical
environments that support increased levels of physical activity. London:
National Institute for Health and Clinical Excellence; 2008.

Yang et al. BMC Public Health 2012, 12:841
http://www.biomedcentral.com/1471-2458/12/841

9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Craig P, Cooper C, Gunnell D, Haw S, Lawson K, Macintyre S, Ogilvie D,
Petticrew M, Reeves B, Sutton M, et al: Using natural experiments to evaluate
population health interventions: guidance for producers and users of evidence.
London: Medical Research Council; 2011.
Ward DS, Evenson KR, Vaughn A, Rodgers AB, Troiano RP: Accelerometer
use in physical activity: best practices and research recommendations.
Med Sci Sports Exerc 2005, 37(11 Suppl):S582–588.
Craig R, Mindell J, Hirani V (Eds): Health Survey for England 2008. London:
The Information Centre; 2009.
Golding J, Pembrey M, Jones R: ALSPAC–the Avon Longitudinal Study of
Parents and Children I. Study methodology. Paediatr Perinat Epidemiol
2001, 15(1):74–87.
van Sluijs E, Fearne V, Mattocks C, Riddoch C, Griffin S, Ness A: The
contribution of active travel to children's physical activity levels:
cross-sectional results from the ALSPAC study. Prev Med 2009, 48:519–524.
van Sluijs EM, Skidmore PM, Mwanza K, Jones AP, Callaghan AM, Ekelund U,
Harrison F, Harvey I, Panter J, Wareham NJ, et al: Physical activity and
dietary behaviour in a population-based sample of British 10-year old
children: the SPEEDY study (Sport, Physical activity and Eating
behaviour: environmental Determinants in Young people). BMC Public
Health 2008, 8:388.
Aoyagi Y, Park H, Watanabe E, Park S, Shephard RJ: Habitual physical
activity and physical fitness in older Japanese adults: the Nakanojo
Study. Gerontology 2009, 55(5):523–531.
Tucker JM, Welk GJ, Beyler NK: Physical activity in U.S.: adults compliance
with the Physical Activity Guidelines for Americans. Am J Prev Med 2011,
40(4):454–461.
Marcus C, Nyberg G, Nordenfelt A, Karpmyr M, Kowalski J, Ekelund U:
A 4-year, cluster-randomized, controlled childhood obesity prevention
study: STOPP. Int J Obes 2009, 33(4):408–417.
Keyserling TC, Samuel Hodge CD, Jilcott SB, Johnston LF, Carcia BA, Gizlice
Z, Gross MD, Savinon CE, Bangdiwala SI, Will JC, et al: Randomized trial of a
clinic-based, community-supported, lifestyle intervention to improve
physical activity and diet: the North Carolina enhanced WISEWOMAN
project. Prev Med 2008, 46(6):499–510.
Trost SG, McIver KL, Pate RR: Conducting accelerometer-based activity
assessments in field-based research. Med Sci Sports Exerc 2005,
37(11 Suppl):S531–543.
Giles-Corti B, Knuiman M, Timperio A, Van Niel K, Pikora T, Bull F, Shilton T,
Bulsara M: Evaluation of the implementation of a state government
community design policy aimed at increasing local walking: design
issues and baseline results from RESIDE, Perth Western Australia. Prev
Med 2008, 46:46–54.
Ogilvie D, Mitchell R, Mutrie N, Petticrew M, Platt S: Personal and
environmental correlates of active travel and physical activity in a
deprived urban population. Int J Behav Nutr Phys Act 2008, 5:43.
Ogilvie D, Mitchell R, Mutrie N, Petticrew M, Platt S: Evaluating health
effects of transport interventions methodologic case study. Am J Prev
Med 2006, 31(2):118–126.
Ogilvie D, Bull F, Cooper A, Rutter H, Adams E, Brand C, Ghali K, Jones T,
Mutrie N, Powell J, et al: Evaluating the travel, physical activity and
carbon impacts of a 'natural experiment' in the provision of new
walking and cycling infrastructure: methods for the core module of the
iConnect study. BMJ Open 2012, 2(1):e000694.
Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE,
Pratt M, Ekelund U, Yngve A, Sallis JF, et al: International physical activity
questionnaire: 12-country reliability and validity. Med Sci Sports Exerc
2003, 35(8):1381–1395.
Census: Key Statistics - Local Authorities KS01 Usual resident population,
accessible at., [http://www.ons.gov.uk/ons/publications/re-reference-tables.
html?edition=tcm%3A77-211026].
Ogilvie D, Griffin S, Jones A, Mackett R, Guell C, Panter J, Jones N, Cohn S,
Yang L, Chapman C: Commuting and health in Cambridge: a study of a
'natural experiment' in the provision of new transport infrastructure.
BMC Public Health 2010, 10:703.
Wardle J, Steptoe A: Socioeconomic differences in attitudes and beliefs
about healthy lifestyles. J Epidemiol Community Health 2003, 57(6):440–443.

Page 7 of 7

28. Panter J, Griffin S, Jones A, Mackett R, Ogilvie D: Correlates of time spent
walking and cycling to and from work: baseline results from the
commuting and health in Cambridge study. Int J Behav Nutr Phys Act
2011, 8:124.
29. Census: Key Statistics - Urban areas in England and Wales KS13
Qualifications and students. [http://www.ons.gov.uk/ons/publications/rereference-tables.html?edition=tcm%3A77-211059].
doi:10.1186/1471-2458-12-841
Cite this article as: Yang et al.: The feasibility of rapid baseline objective
physical activity measurement in a natural experimental study of a
commuting population. BMC Public Health 2012 12:841.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

