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How Should We Conduct Studies on Interventions That
Promote Clinically Relevant Increases in Physical Activity?
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In thisissue of the Revista Espariola de Cardiologia,
Garcia-Ortiz et al' provide pertinent data addressing
the potential clinically relevant effects of a behavioral
intervention to increase physical activity levels in a
primary care setting, a frontline approach which if
successfully implemented may impact large numbers
of sedentary individuals. Physical inactivity
represents an almost universal risk factor whose
avoidance has benefits for coronary heart disease,’
stroke,? diabetes,* hypertension,’ obesity,® and other
vascular outcomes. Therefore, all efforts to increase
physical activity, particularly among sedentary
individuals, remain a critical public health priority.
Injuries due to participating in various forms of
physical activity appear to be the only obvious
—though opportunistic— downside. In addition,
concerns about the impact of more vigorous forms
of physical exertion on sudden cardiac death are
valid,” but the absolute rates of occurrence should
minimize these concerns relative to the myriad
benefits of physical activity.

Whereas the epidemiologic evidence has
consistently demonstrated that higher levels of
physical activity or fitness are associated with
reductions in cardiovascular disease and other
health outcomes,® the shape of any such association
remains an active area of debate.? Whether
considering the total amount, specific types, or
various intensities of physical activity, it is not a
simple “more is better” mantra. Many observational
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studies alternatively suggest L-shaped (no effect
until a certain threshold of physical activity is
attained) or J-shaped (greater benefits with greater
physical activity, but then risk emerges at high
levels) associations with cardiovascular disease. This
may be particularly important when considering
the relevance of various mechanisms, via coronary
risk factors and biomarkers, through which
increasing physical activity would help to prevent
cardiovascular disease. Mechanistically, increases
in physical activity simultaneously affect multiple
organ systems; behaviorally, increasing physical
activity corresponds with other lifestyle and dietary
improvements.

So how do we interpret the results from this
well-conducted, large-scale intervention trial by
Garcia-Ortiz et al' that garnered modest increases
in physical activity levels, but no significant
differences in risk factors and biomarkers when
comparing the active versus control groups? In
their defense, their physical activity intervention
was not designed to reduce coronary risk factors
per se, but given that the presence of established
mechanisms through physical activity leads to
reductions in cardiovascular disease risk, we
expect some measurable effect to emerge. In fact,
this study highlights four key factors in physical
activity epidemiology and clinical trials that we
need to more carefully consider as we embark on
subsequent efforts to increase physical activity on
either an individual or population-based level.

First, the selection of an appropriate target
population to increase physical activity levels is
critical. The author’s selection of largely healthy
middle-aged and older adults was appropriate,
with the goal of encouraging long-term increases
in physical activity over time. But what is more
complicated is the identification and definition of
truly sedentary, physically inactive individuals.
More sedentary individuals are more likely to not
only increase physical activity levels, but also to a
greater magnitude and minimize any regression to
the mean. For this study, the investigators identified



subjects not meeting the American College of Sports
Medicine/Centers for Disease Control (ACSM/
CDC) physical activity guidelines of 30 minutes/
day of moderate-intensity physical activity 5 days/
week or 20 minutes/day of vigorous-intensity
activity physical activity 3 days/week.® However,
the intervention and control subjects still expended
an average of 34 minutes/week of either moderate-
or vigorous intensity physical activity at baseline -
somewhere between sedentary and physically active.
While both the intervention and control groups
increased physical activity levels, their baseline levels
may have already been sufficiently high to mute any
potential improvements in coronary risk factors
and biomarkers, thus explaining the small benefits
on blood pressure and HDL cholesterol (HDL-C)
that were not different in magnitude between the
intervention and control groups.

Second, we can safely assume corresponding
changes or improvements in coronary risk factors,
dietary factors, and biomarkers during the 12
month intervention period were similar in both the
intervention groups as part of a randomized clinical
trial. However, particularly in intervention trials
involving behavioral modification, recidivism may
have blunted the findings by 12 months. The main
trial presented findings after 6 months follow-up,!®at
which time there may have been greater differences
comparing the intervention and control groups
that became more similar by 12 months follow-
up. Long-term adherence remains a challenge for
physical activity interventions in the primary care
setting.!!2 More direct, regular patient interaction
by general practitioners, cardiologists, and other
health care providers, as tested here, offers promise
in promoting increases in physical activity and
improvements in cardiovascular risk profiles.

Third, a priori power estimates for clinical trials
are important for planning and funding purposes,
but often get away from the broader clinical
implications of achievingsmall, permanent increases
in physical activity levels over time that are immune
from poor long-term adherence. This is not to
diminish the importance of planning intervention
studies of physical activity with specific targets
in mind, but rather to encourage researchers and
clinicians alike to avoid using statistics as the sole
arbiter of an intervention’s success. Any increase
in physical activity is beneficial, but in which
patients and of what magnitude remains elusive,
and statistical power provides only a glimpse of an
answer.

Finally, the placebo effect remains a powerful,
underestimated force in intervention studies of
physical activity and other coronary risk factors
for the prevention of cardiovascular disease and
other outcomes. The commitment to participate in
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an intervention study, particularly when it involves
behavioral change, may be a greater determinant
of increasing physical activity than the intervention
itself. This is the quandary investigators face in the
design of physical activity interventions; if treatment
and follow-up are too short, the placebo effect may
mask the intervention versus control effects; if
treatment and follow-up are too long, recidivism
may reduce the effects. For this reason, multiple
assessments over the course of an intervention
help to delineate these effects. The 1 to 3 mmHg
reductions in systolic, diastolic, and pulse pressure
along with 2 to 3 mg/dL increases in HDL-C
observed by Garcia-Ortiz et al' were modest, but
may have been greater after accounting for the
placebo effect and recidivism. The decreases in the
atherogenic index and the D’Agostino scale attest
to the possibility that seemingly disappointing
results from a physical activity intervention can still
result in modest improvements in cardiovascular
risk profiles.

In designing intervention studies to increase
physical activity levels, the potential rewards far
outweigh the challenges. The Experimental Program
for Physical Activity Promotion (PEPAF)"
represents an important step forward not only in
our understanding of the effectiveness of increasing
physical activity in the primary care setting, but also
in showing how the observed increases in physical
activity may translate to improvements in coronary
risk factors.
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