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To achieve international consensus on any aspect of
public health research or practice is not a simple
task. The time and effort required to achieve consensus
on physical activity assessment should be well justified be-
fore the process of consensus building is commenced.
Several questions should be considered in determining
the justification for consensus development.

First, are physical inactivity and its health conse-
quences international issues? Are they relevant to a large
number of countries and to a large proportion of the
world’s population? If these questions can be answered
in the affirmative, the next question is: What are the
potential benefits to public health research and practice?
Will the presence of an internationallv-agreed measure
of physical activity make any real difference to our knowl-
edge, our capacity to influence physical activity partici-
pation or the health outcomes associated with physical
activityz If these questions can also be answered in the
affirmative, the final question is: What are the issues or
challenges which must be resolved in order to achieve
consensus and can resolution reasonably be achieved?

This paper addresses each of these questions and
argues that the health consequences of physical inactiv-
ity are problems of truly international proportions, that
the benefits to research (and therefore our capacity to
intervene effectively) are great and that none of the chal-
lenges to reaching international consensus on physical
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activity assessment are insurmountable. Although there
are many different direct and indirect methods of assess-
ing physical activity participation, the only feasible
method of measurement for use in large scale popula-
tion surveys in developed and developing countries is self-
report. All of the comments in this paper are predicated
on that basis.

Shared Problems,...

Globalization is one of the buzz words of the 1990s and
there is no doubt that it will retain a prominent place in
our vocabularies for a long time to come. Globalization
has been made possible by the introduction of dramatic
efficiencies in communication and transport (of people
and goods) over the last one or two decades and has been
realized as a rapid increase in cross-national activity: in
commerce, politics, education. recreation, health and
many other areas. One of the effects of globalization has
been to increase international understanding of the chal-
lenges to good health faced in different countries.

The World Bank’s landmark report The Global Bui-
den of Disease (Murray & Lopez, 1996) has identified many
contemporary and emerging health problems and has
made clear that many of these problems are, to a greater
or lesser extent, shared among both developing and de-
veloped economies. Although there is a long history of
international support and cooperation to overcome
health problems, never before has our understanding of
the global prevalence and distribution of disease and
disease risk factors been as great as it is today. The inter-
national distribution of infectious diseases has probably
received the greatest attention, but a significant amount
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is now also known about the chronic, non-communicable
“lifestyle diseases” the key behavioral risk factors for
which are: the use of tobacco, alcohol and other sub-
stances; poor food habits; and inadequate physical
activity.

Murray and Lopez (1997) summarized some of the
findings reported in the Global Burden of Disease and re-
ported that non-communicable diseases accounted for
50% of all deaths in developing economies and 85% of
all deaths in developed economies. Overall, ischemic
heart disease and cerebrovascular disease were, respec-
tively, the first and second leading causes of death
throughout the world. Physical inactivity is an established
risk factor for cardiovascular disease (Blair, Kohl, Gor-
don, & Paffenbarger, 1992), colon and possibly other
cancers (Lee, 1995), osteoporosis (Vuori, 1995), non-
insulin dependent diabetes, overweight, and hyperten-
sion (Bouchard & Depres, 1995), and anxiety and depres-
sion (Biddle, 1995).

It is clear that the diseases and conditions causally
associated with inadequate physical activity are prevalent
in both developed and developing economies. It is also
clear that physical inactivity substantially increases risk
for many of the most common causes of mortality and
morbidity as well as having very significant economic and
personal consequences. Such a significant threat to the
health of so many people from so many countries de-
mands a coordinated, cooperative international research
response.

...Shared Solutions.

It might be argued that adequate international col-
laboration on research into physical activity already takes
place. Research results are available in international sci-
entific journals; most large scientific conferences are
multi-national events; many international consensus
meetings and workshops can be identified; and some
cross-national collaborative research does take place.
Despite these many positive examples, effective coopera-
tion remains keenly hampered by one key problem: there
is no internationally agreed measure of physical activity
participation. In fact, it is doubtful if there are even any
countries with an agreed standard measure that is used
consistently. Although there are a few measures of physi-
cal activity participation which have been used in differ-
ent research studies, it would be fair to say that the great
majority of research studies have used different or modi-
fied instruments.

The consequence of not having agreed standard
measures is that direct comparisons of the results of re-
search projects are, at least, difficult and, at worst, invalid.
We fall a long way short of enjoying the full benefits of
communicating research results to each other when dif-
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ferent measures are employed and the international re-
search effort necessarily remains fragmented. The devel-
opment and widespread adoption of one (or even a small
number of related measures) would allow direct compari-
sons of research findings, regardless of the country in
which they were conducted, and would catapult our
knowledge, and practice, forward.

Types of Research

An internationally agreed measure of physical activ-
ity participation would contribute to our knowledge in
all aspects of physical activity research: population sur-
veys; studies of the health consequences of physical in-
activity; studies of the determinants of physical activity
participation; and intervention evaluation.

Population Surveys

Data from population surveys are typically used to
determine the prevalence, sociodemographic distribu-
tion, and trends in physical activity participation. Com-
parisons of the prevalence and trends in physical activ-
ity participation can provide an interesting global view
of the behavior. It may be helpful to know if the preva-
lence and trends are similar across countries or if some
countries are significantly different from others. Al-
though this ecological approach is methodologically
weak, it may provide some useful clues to policy and en-
vironmental differences between countries that may ac-
count for some of the observed epidemiological ditfer-
ences.

Studies of the sociodemographic distribution of
physical activity participation are conducted to determine
if health promotion resources should be differentially
allocated to specific population groups and to contrib-
ute to our understanding of the determinants of physi-
cal inactivity. Cross-cultural comparisons of the popula-
tion distribution of physical inactivity will help to deter-
mine if these patterns are universal or if they are largely
culture specific. If sociodemographic patterns of physi-
cal inactivity are found to be generally consistent across
cultures, some key determinants of participation may
consequently be identified.

Health Consequences of Physical Activity

It would be surprising if there were substantial dif-
ferences across cultures in the health benefits associated
with physical activity participation, but use of a common
measure would allow direct comparisons between stud-
ies and more rapid advances in this sub-discipline.
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Determinants of Physical Activity

An understanding of the reasons why people are, or
are not, physically active informs the development of
effective interventions to promote physical activity par-
ticipation. Even relatively minor differences in measures
of physical activity participation may have a substantial
impact on the statistical modelling used to characterize
the relationship between the reported behavior and the
determinants under study. The use of an internationally
agreed standard measure would allow us to identify com-
mon and culture-specific determinants and hence ad-
vance intervention design at international and national
levels.

Intervention Evaluation

The evaluation of planned interventions is the aspect
of research in which there is perhaps the strongest in-
ternational interest. Particularly with the rapid recent
increases in the prevalence of overweight and obesity
world wide, a greater sense of urgency now attends the
development and dissemination of effective strategies to
promote greater physical activity participation. Interna-
tional interest in the effectiveness of different interven-
tion strategies is stronger than ever before. The ability
to make direct comparisons between studies, regardless
of where thev are conducted, through their use of the
same physical activity participation measure will best
serve our research needs.

It is clear that the consequences for health of inad-
equate physical activity is an issue of global relevance. It
should also be clear that more effective collaboration will
result in greatly increased benefits for all. Although there
are well-established avenues for information sharing, only
a small fraction of the full benefit of this sharing is cur-
rently being realized. The use of a large number of dif-
ferent measures of physical activity participation greatly
hinders direct comparisons between research findings,
in all aspects of research. The consequence is a more
fragmented, less coherent and less certain body of knowl-
edge than we would otherwise enjoy. The key that will
unlock much of this potential is an internationally agreed
measure of physical activity participation.

At the time of writing, significant advances toward
the development of an internationally-agreed measure
have been made by the International Consensus Group
on Physical Activity Measurement. Most of the challenges
identified in this paper as requiring resolution have been
identified through the work of this group.
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Challenges to International Agreement: The Issues

Almost every aspect of the assessment of physical
activity participation presents some challenge to the de-
velopment of an internationally-agreed measure. As
many challenges as there may be, none of them appear
to be insurmountable. The challenges are discussed be-
low, under the headings: meanings of the words “exer-
cise” and “physical activity”; domains of physical activity
(leisure-time, gardening/yardwork, household chores,
physical activity for transport, occupational physical ac-
tivity); seasonality of participation; classes of activity ver-
sus specific activity; the use of symptoms of activity (sweat-
ing, breathlessness) versus examples of types of activity
to illustrate questionnaire items: and the impact of dif-
ferent modes of questionnaire administration.

“Exercise” and "Physical Activity”

Anecdotal evidence suggests that the terms “exer-
cise” and “physical activity” may be understood diftferently
not only by residents in different countries, but even by
different population groups within one country. For
some people, exercise may refer only to sports partici-
pation, to activities of vigorous intensity or to very struc-
tured activity. In other cases “exercise” may only be
thought of as something one does as a leisure-time activ-
ity. In still other cases, any activity that is fun (e.g., danc-
ing or friendly games) is not considered exercise or ac-
tivity at all: only those activities that are not enjoyable are
considered to be exercise. Valid questionnaires must
ensure that the respondents have an unambiguous un-
derstanding of the types of activity being assessed by each
item. The use of several culturally-relevant examples is
probably the best way to achieve this.

Domains of Physical Activity

The aspects of daily life (domains) in which physi-
cal activity may take place include: leisure-time; garden-
ing or yardwork; household chores; transport or moving
from place to place; and occupational physical activity.

Leisure-time Physical Activity

Of the five domains of physical activity participation,
the greatest interest has been in leisure-time physical ac-
tivity because the potential for behavioral change was
thought to be greatest for this domain. However, there
are clear and consistent socioeconomic differentials in
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leisure-time physical activity participation within devel-
oped countries (e.g., Ford et al., 1991) with people of
lower socioeconomic status (SES) spending less time in
leisure-time physical activity than people of higher SES.
Some reports suggest that many people of low SES, par-
ticularly women, have little leisure-time available to them.
If they do have any leisure time, they prefer to rest or
report significant barriers to being active during this time
(Evler et al., 1998).

Very little is known about the physical activity habits
of people who live in developing countries although it
may reasonably be speculated that leisure-time physical
activity accounts for a relatively small proportion of to-
tal activity. The notion of “leisure-time physical activity”
may even be quite alien to much of the world’s popula-
tion. Anv international standard measures of physical
activity must take into account the different ways in which
different populations or population groups accumulate
activity throughout the day.

Itis interesting to note that more recently-developed
physical activity questionnaires place significant empha-
sis on leisure-time physical activity participation. It is
important that future instruments be carefully attuned
to the living conditions and the economic and cultural
milieu of the respondents, and that they not simply re-
flect the lifestyles of those who write the questionnaires.

Gardening and Yardwork

Gardens and yards (the land associated with a resi-
dence) come in many shapes and sizes. Consequently, the
amount of time and effort required to maintain them and
the intensity of the activity will vary substantially between
individuals and countries. The amount of effort ex-
pended in gardening and yardwork may show a strong
seasonal effect depending on location and the amount
of effort may also depend on whether the garden is pri-
marily for aesthetic pleasure or a source of food. Finally,
the effort required to maintain a garden and yard will
depend on the extent to which the activities are mecha-
nized.

In some countries or regions within countries, the
vast majority of the population may live in medium- to
high-density apartments without any open space that
requires maintenance (e.g., Singapore, Hong Kong and
much of Japan). In those cases, thought should be given
to whether or not questions on gardening and yardwork
should be included in the questionnaire. The inclusion
of items that are very likely to be irrelevant to the respon-
dents may reduce the face validity of the instrument and
impact negatively on the data quality.

In countries with a tropical or temperate climate,
there may be little variation in the time and effort spent
at gardening and vardwork across the vear. However, in
countries with cold or very cold winters, the effort ex-
pended is likely to show a strong seasonal effect. It should
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be kept in mind that winter-time energy expenditure will
not necessarily be lower than other seasons as clearing
snow by hand to allow access may result in higher energy
expenditure related to yardwork during winter than
other seasons. If a questionnaire uses a “usual week” as
the reference period, consideration will need to be given
to the season in which the respondent places their “usual
week”. If the “last week” is used as the reference period,
those conducting the surveys may wish to consider con-
ducting surveys in several seasons across the year in or-
der to better understand the physical activity habits of
the population.

In many developing countries gardens are more
likely to be maintained as a source of food than for aes-
thetic pleasure. Consequently, “gardening” may be un-
derstood differently by different people. For many re-
spondents in developed countries, gardening is more
likely to be understood as a leisure activity and in many
developing countries, gardening is more likely to be in-
terpreted as work or as part of one’s occupational activi-
ties. In any case, care should be taken to ensure that gar-
dening and vardwork is not reported more than once
under different categories of activity.

Neither “gardening” nor “yardwork” is an homog-
enous activity and the intensity may vary trom light (gen-
eral pruning) to very hard (vigorous digging or cultivat-
ing). The extent to which chores are mechanized will,
of course, also have a great impact on the amount of ef-
fort or energy required for a particular task. For example,
lawn mowing may be done with a ride-on mower, a power
mower that is pushed or an unpowered mower. It is there-
fore not appropriate to simply ask about the time spent
doing garden or yardwork tasks, but questions should
seek to clarify the time spent in specific activities (e.g.,
sweeping, hard digging, weeding) or the time spent in
classes of activity (e.g., light, moderate, or vigorous in-
tensity).

Household Chores

Like gardening and yvardwork tasks, “household
chores” is not an homogenous activity. Household chores
may vary from light dusting and tidying to walking long
distances carrying a heavy load of water or fuel. However,
if household chores are restricted to activities in and
around the home, there are unlikely to be substantially
different issues across countries. Perhaps the greatest
unresolved issue at present is whether, for most people,
most household chores are sufficiently vigorous to pro-
vide any health benefit and therefore to warrant inclu-
sion in questionnaires. It may be necessary for studies to
be undertaken in different countries to identify what is
understood by “household chores” and to determine
accurately the energy associated with each major task or
to determine which chores may be classified as light,
moderate, or vigorous intensity.
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Transport

The most common forms of person-powered trans-
port are walking and cycling, and the former, at least, is
a universally-recognized activity. At first glance, it would
appear that assessing the time spent walking or cycling
should be straightforward. However, people may walk or
cvcle for different reasons and under different condi-
tions. In developed countries, the main reasons for walk-
ing are for recreation/health or for transport and most
walking is unlikely to be over difficult terrain or with
heavy loads.

In developing countries, walking may involve carry-
ing heavy loads or moving over steep or otherwise diffi-
cult terrain; resulting in a much greater rate of energy
expenditure. It is important to identify the conditions
under which walking is taking place and to assign the
appropriate rate of energy expenditure. The same issues
are relevant to cycling: it is important to identify the gen-
eral conditions, loads and speed of cycling to identify the
correct rate of energy expenditure. Walking or cycling
may serve several purposes simultaneously so research-
ers must ensure that these activities are not over-reported
by recording them under more than one questionnaire
item.

Occupational Physical Activity

Like household chores, it is not yet clear which as-
pects of occupational activity should be included in ques-
tionnaires. In developed countries, relatively few jobs
require a high rate of energy expenditure, so exclusion
of occupational activity may have little impact on the
prevalence of physical activity (although it may have an
impact on the sociodemographic distribution of physi-
cal activity). However, in developing countries, many
occupations may involve physically demanding work and
inclusion or exclusion of questions related to occupa-
tional physical activity is likely to have a large impact on
prevalence estimates.

It is not clear whether people of different cultures
share the same notions of “occupation”. In developed
countries, one’s occupation is usually conducted in a
place other than the home and involves a discrete set of
activities. However, in many developing countries where
much of the population may be engaged fully or partially
in subsistence agriculture, the notion of “occupation”
mav not be familiar and work may be difficult to discern
from the rest of one’s activities. Clearly, careful thought
will have to be given to the wording of the questions so they
are culturally relevant and understood by the interviewee.
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Seasonality

Asalready mentioned, the climates of some countries
will have little impact on activity across the year whereas
in others, the amount or type of activity may vary a great
deal across seasons. Although seasonality may have little
impact on the nature of the questions used to assess physi-
cal activity participation, it will have an importantimpact
on the timing of questionnaire administration. If physi-
cal activity participation varies across the year, adminis-
tration of the questionnaire only in one season may not
provide an adequately comprehensive view of the physi-
cal activity habits of the population. If activity is mark-
edly lower in some scasons, the authorities may wish to
target interventions to specifically address that issue.

If multiple cross-sectional studies are to be con-
ducted in order to create trend data, it is essential that
they be conducted at the same time of year in countries
with marked seasons and may even be important in more
temperate climates. Apart from the role of the seasons,
local holidays and holiday periods may influence physi-
cal activity habits. Generally, it is preferable to conduct
surveys at times well distant from major holidays or cel-
ebrations so that the behaviors sampled are typical of
usual or habitual behaviors. Of course, this will vary be-
tween countries or even regions and a standard time of
year cannot be determined for surveys in all countries.

Classes of Activity versus Specific Activities

Self-report instruments may ask about participation
in specific activities (e.g., tennis, soccer, cycling, swim-
ming) or about participation in broad classes of activity
(e.g., moderate-intensity or vigorous-intensity activity), or
a combination of both. If questionnaire items refer to
participation in specific activities, the only way to equate
participation across different activities is to ascribe a rate
of energy expenditure to each and then to calculate the
overall quantum of energy expenditure.

This approach requires, however, that the rate of
energy expenditure is known or can be reasonably esti-
mated from reference tables for all activities. Although
the rate of energy expenditure has been determined for
many activities, they mostly include activities common in
Western societies and the rate of energy expenditure of
many of the activities common in developing or non-
Western countries have not been determined. Conse-
quently, although this approach may be possible for some

/estern countries, it is not appropriate to many cultures.

ROES: June 2000

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




- _________________________________________________________
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Symptoms of Activity versus Examples to
lllustrate Questionnaire Items

In questionnaires which include questions about
participation in different classes of activity based on in-
tensity (e.g., light, moderate, vigorous), the question can
be illustrated with examples of common activities of the
appropriate intensity or may refer to the physiological
symptoms which best reflect the intensity of the group
of activities. For example, moderate-intensity activities
may be described as those that produce a slight increase
in breathing or heart rate or may be illustrated with ex-
amples such as moderate-paced cycling, walking, or
doubles tennis. There are advantages and disadvantages
with both approaches. The use of symptoms of exercise
may be confounded by the ambient temperature and
clothing whereas specific activities may be traditionally
performed at different intensities in different cultures.

Method of Administration

Depending on the type of research being conducted,
physical activity questionnaires may be administered by
telephone interview, face-to-face interview, or may be self-
completed. There appears to be a general move toward
administering population health surveys by telephone as
Computer-Assisted Telephone Interviewing (CATI) sys-
tems become more widely available. Indeed, the use of
telephone surveys is becoming more commonplace for
intervention study follow-up surveys and in determinants
research. This approach does require, however, that
household telephone ownership be very high to avoid
sampling bias and requires access to costly infrastructure.
These two requirements may not be met in a large pro-
portion of countries.

It is quite plausible that respondents react differently
depending on the mode of administration of a question-
naire. Demand characteristics (a desire to please the in-
vestigator or to appear to be a “good” health citizen) may
be greater when questionnaire administration is con-
ducted face-to-face compared with self-completion or
telephone interview administration. Although this is
unlikely to be a critical issue, it would be worthwhile to
determine if there are, in fact, systematic differences as-
sociated with the mode of questionnaire administration
and, if so, the magnitude and direction of these differ-
ences so they might be taken into account.
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The International Consensus Group for Physical
Activity Measurement: Progress

Considerable progress has been made toward the
successful development of an internationally-agreed set
of measures of physical activity participation. The Con-
sensus Group was formed in 1995 and is coordinated by
Dr. Michael Pratt of the Centers for Disease Control and
Prevention, Atlanta and the present author. The Consen-
sus Group has members representing approximately 20
countries and has met on several occasions.

By late 1999 a set of measures had been developed
and pilot tested and a reliability and validity testing pro-
tocol had been developed and by mid-late 2000, reliabil-
ity and validity testing had been conducted in more than
a dozen countries.

Conclusion

This paper has argued that the health consequences
of physical inactivity are prevalent, serious, and involve
developed and developing countries alike. It is also ar-
gued that the benefits of an international physical activ-
ity assessment instrument to research, and thence to
public health practice, are substantial and well worth the
effort. The challenges to the development of an instru-
ment that is reliable, valid, and acceptable to most, if not
all countries, were identified and none of them appear
to be insurmountable. Indeed, considerable progress has
already been made toward this end by the International
Consensus Group on Physical Activity Measurement and

the Consensus Group hopes to meet its objectives by the
end of 2001.
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