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Physical activity is thought to be important for various health outcomes (1, 2) and even for
reducing mortality risk (3, 4) in adults. Despite the widely publicized health benefits of
physical activity, it is suspected that population levels are decreasing, however this has not
been confirmed and as there are few large scale comparable data with which to assess
temporal trends and between-population comparisons (5). There is also a lack of scientific
evidence underpinning why physical activity levels are generally so low and why
interventions to increase physical activity are generally unsuccessful (6). A possible reason
why little is known about physical activity trends and differences between populations is at
least partly due to difficulties in undertaking accurate large-scale assessments of physical
activity (7). The measurement of body movement with accelerometry is becoming
increasingly popular to assess overall physical activity in adults, and although resource
limitations may prevent large-scale use, accelerometry is currently viewed as the minimum
standard for physical activity assessment in epidemiological research. However, even
despite this advancement in consensus about physical activity measurement, and the
increased use of accelerometry in large studies of adults (8), there are still comparability
issues due to the variety of monitors in use and variations in study protocols. Continued
increases in the use of objective monitoring and longitudinal studies using objective
measurement are needed along with more consistency in order to answer many questions
currently pertinent to physical activity and public health.

Previous international comparisons of adult physical activity levels have mainly relied upon
self-reported physical activity data (9-11) which by nature is susceptible to many forms of
bias (12). While self-report data is essential for many aspects of epidemiological research,
questionnaires have substantial limitations for the accurate quantification of physical activity
levels, oftentimes showing contradictory evidence compared to objective measurements
(13-15). The use of accelerometry in international studies theoretically allows the
elimination of bias stemming from cultural differences, which may be especially
problematic for questionnaire completion. Notwithstanding the necessary translation,
cultural differences in activity profiles may result in certain physical activity questions on a
self-report questionnaire becoming confusing or irrelevant in certain populations. Therefore,
even a questionnaire specifically adapted for international use is likely to be susceptible to
various forms of bias (16-18).

The current issue of the American Journal of Epidemiology includes a paper which is one of
the first to undertake a large scale international comparison of objective physical activity
data, using data collected in Swedish and US adults (13). The authors conclude that physical
activity levels of US and Swedish men are similar, but show much lower physical activity
levels for US women compared to Swedish women. The similar physical activity levels
between US and Swedish men differ from previously published self-report data (9, 10)
which tend to indicate that European adults are significantly more active than the US
population. This is an interesting and timely comparison using an objective measurement
method to compare data across countries, age groups and BMI categories.
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There are few large scale studies objectively measuring population levels of physical
activity in adults (8), highlighting the timeliness of the study by Hagstromer et al (13).
Problems due to the scarcity of internationally comparable objective physical activity data in
adults are augmented, at least partly, due to the lack of consistency in monitor use, often due
to updates of commonly used monitor models which may not be comparable to previous
versions (19-21). Although not susceptible to cultural biases to the same extent as self-report
data, care should be taken when making decisions which are not reversible once data
collection is complete, including the choice of epoch length (19, 22-25), monitor placement
(25, 26), number of days of wear (22), whether weekdays and weekend days are required
(22, 23) and monitor calibration (15). As more objective data is collected in adults, care
should be taken to make data as comparable as possible to avoid some of the issues seen
with accelerometry data comparability in studies in children (27) and self-report surveillance
data in adults (5).

Despite the apparent comparability of these two datasets examined by Hagstromer et al.,
(13), uncertainties remain about the true extent of the differences between these two
populations. Unfortunately, the authors were unable to statistically test differences in this
paper, but nevertheless, there were some surprising results. Contrary to previous self-report
data (9), and US and Swedish stereotypes, the men from both populations appear to have
similar physical activity levels. It is possible that skiing during the winter and a higher
cycling prevalence throughout the year in Sweden may result in greater accelerometry bias
than in the US, potentially leading to an underestimation of Swedish physical activity levels,
especially in men. This is partly supported by the higher mean US BMI in comparison to the
Swedes, which may merit more exploration. Although this could indicate the relative
importance of specific types and intensities of physical activity or could be due to a less
healthy diet, it can at least be seen as an indication of lower energy expenditure. One must
also consider that there may be other unexplored sources of bias which may mask true
differences in physical activity between these populations, such as socio-economic status or
other cultural differences.

Hagstomer et al., (13) show that, in contrast to the results in men, there is a substantial
difference in physical activity levels between US and Swedish women, with the latter being
substantially more active. Activity patterns also differed across SES groups in men, again in
contrast to women, and physical activity differed across BMI groups in men and not women;
both interesting observations which warrant further investigation. More information
regarding the activity profiles of these women could help to determine whether this is due to
differential accelerometer validity or whether it represents true international differences
between men and women. Self-reported physical activity data in addition to the objective
measure applied here may be helpful in this context. Physical activity was presented as an
average over a full week, and it may be that cultural and socioeconomic differences could
lead to large differences between weekday and weekend levels between the two countries.
Although Hagstomer et al., (13) rightly state the greater validity of objective measures over
self-report, it would have been very valuable to have both self-report and objective data
available to help elucidate the observed population differences. This highlights the value of
using both self-report and objective data in epidemiological research.

International physical activity recommendations still include reference to performing
moderate-to-vigorous activity in bouts (28) and Hagstromer et al., (13) describe the physical
activity levels of these populations largely in regards to bouts of moderate-to vigorous
physical activity. However, there is no scientific consensus as to whether bouts of physical
activity are more important for health than overall physical activity, and whether total
physical activity, or activity of a pre-described intensity, is most beneficial for health (29).
The inclusion of sedentary behavior in surveillance data is relatively novel. Comparatively
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little information is available about the health risks of high sedentary behavior independent
of physical activity levels and whether it may be more harmful for health than low levels of
higher intensity physical activity (30-33). Additionally, preliminary data suggests that
greater health risks are accrued with prolonged sedentary behavior, rather than that
interrupted with bouts of higher intensity activity (34), but little is known about at what
length of time these sedentary bouts become harmful. Longitudinal large scale studies using
objective measurement of adult physical activity would be very helpful in further exploring
and confirming these results.

The paper by Hagstromer et al (13) is a valuable addition to the current evidence on physical
activity levels across countries. More similar work is needed, not only in Western countries
but also in developing countries. Over 80% of the World’s population lives outside of North
America and Europe (35) and objective physical activity research is only gradually
beginning in these areas (14, 36, 37). The accurate assessment of physical activity is
valuable in these countries, firstly for the prevention of obesity and related metabolic
disorders but also for the more precise estimation of energy requirements needed for the
prevention of malnutrition in some areas of the World. Accelerometers have much potential
for use in these countries as they may overcome the limitations of using self-reports in areas
with low literacy levels and can also be used irrespective of many cultural and linguistic
differences. Accurate validation work is however needed locally, in order to establish
validity and to assess potential sources of bias particular to a population (14), something
which may have influenced the results presented by Hagstromer et al (13). Assessing health
behaviors and their association with health outcomes accurately Worldwide is important.
Unfortunately, it is common for those of us in North America and Europe not to take
adequate notice or to even disregard research from other parts of the World, but obesity and
related metabolic disorders are a global problem, and it is therefore appropriate that the
solution is similarly large scale in nature.

There is much scope for more international comparisons of physical activity levels using
historically comparable measurement tools, as well as making current data available for
reanalysis. The continued use of objective measurement tools with transparent research
protocols and data reduction strategies would also be beneficial for future research. As it is
not possible to determine temporal trends and cause and effect with cross-sectional data,
large scale international prospective studies would also be very valuable. Prospective
objective physical activity data across different countries would allow us to first learn which
countries, if any, have been successful in maintaining or even increasing population physical
activity levels so that we can create more successful strategies to improve population health
elsewhere.
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