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Opinion Statement

It is well appreciated in pharmacotherapy that all drugs belonging to the same class of
agents are not necessarily equally safe or effective. Because of this so-called “class ef-
fect paradox,” pharmaceutical companies must do extensive research to prove the safe-
ty and efficacy of a new drug before introducing it into the market, even if it belongs to
a well-established class of medications. Like pharmaceutical agents, lifestyle manage-
ment interventions can be organized into classes. This commentary examines the ratio-
nale for, and importance of, considering the class effect paradox when balancing the
need for new and innovative lifestyle management programs with the need for evi-
dence-based interventions with proven outcomes. In view of the fact that all lifestyle
management programs within a specific broad intervention class do not necessarily re-
sult in clinical benefit, it is recommended that any new approach should not be widely
implemented until it has been shown to be effective as evidenced by results of clinical
studies published in peer-reviewed journals.

Introduction

The class effect concept is well known in pharmaco-
therapy. The use of drugs perceived as being similar
in their clinical effects and, therefore, interchangeable,
is very frequent in clinical practice. A few of numerous
examples include the use of beta-blockers in hyperten-
sion, angiotensin-converting enzyme inhibitors in
heart failure, and statins in hyperlipidemia.
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It is now also well appreciated that all drugs be-
longing to the same class of agents are not necessarily
equally safe or effective, and that data from studies
with one specific drug cannot necessarily be extrapo-
lated to another drug in the same class without evi-
dence to prove parity. For example, statins are a
well-established class of medications to lower choles-
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terol levels, but clearly, all statins are not equally safe
or effective. Because of this so-called “class effect para-
dox,” pharmaceutical companies must do extensive re-
search to prove the safety and efficacy of a new statin
drug before introducing it into the market, even
though as a class, statins are generally known to be ac-
ceptably safe and effective.

Like pharmaceutical agents, lifestyle management in-
terventions can be organized into classes. A lifestyle
management intervention may address a single major
behavior (e.g., physical activity only, nutrition only,
stress management only, or tobacco cessation only), or
multiple behaviors in an integrated fashion. At one of

the broadest levels, common classes of lifestyle manage-
ment interventions targeting a single major behavior in-
clude physical activity/exercise training programs,
nutrition programs, weight management programs,
stress management programs, and tobacco cessation
programs. As a class, lifestyle management interventions
targeting multiple behaviors in an integrated fashion are
often referred to as multi-component programs. This
commentary examines the rationale for, and importance
of, considering the class effect paradox when balancing
the need for new and innovative lifestyle management
programs with the need for evidence-based interventions
with proven outcomes.

Need for innovative lifestyle management programs

A considerable body of evidence shows that regular physical activity, correct
nutrition, tobacco cessation, and a few other lifestyle practices can help
mitigate the progression of many non-communicable chronic diseases [1].
Despite this overwhelming scientific evidence, potentially preventable life-
style-related chronic diseases remain the leading causes of death, disability,
and avoidable health care costs in Westernized society, and they are in-
creasing dramatically in many developing nations [2, 3].

With the exception of cigarette smoking cessation, there is evidence that min-
imal, if any, improvement in key lifestyle practices related to the prevention of
cardiovascular disease (CVD) and other chronic diseases occurred during the last
two decades in the United States (US) [2]. Moreover, from a CVD perspective,
data from the National Health and Nutrition Examination Surveys (2003-2008)
demonstrated that fewer than 1 % of adult Americans exhibit ideal cardiovas-
cular health based on seven American Heart Association-defined cardiovascular
health behaviors and factors (namely, diet, physical activity, smoking, blood
pressure, total cholesterol, body mass index, and fasting blood glucose) [4].

Clearly, there is an urgent need for innovative solutions aimed at effectively
helping individuals make and adhere to meaningful lifestyle changes. In re-
sponse to this urgent need, in recent years a variety of new approaches to lifestyle
intervention have been implemented in both clinical and non-clinical settings
(such as the workplace). These approaches span a wide spectrum, ranging from
physician-supervised/nurse-case managed interventions to interactive tele-
phonic and web-based programs.

Implications of class effect paradox: workplace wellness programs

Approximately half of US employers with at least 50 employees now offer
workplace wellness initiatives [5]. Such initiatives typically include inter-
ventions to promote healthy lifestyles. The current unprecedented interest in
workplace lifestyle management programs in the US stems partly from the
recognition that over 60 % of Americans obtain their health insurance cov-
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erage through employment-based plans and the fact that most employees
spend the majority of their time at work.

In order to meet the increased demand for workplace wellness programs, there
has been a recent explosion in commercially available lifestyle management
programs. While it is commonly believed that all workplace lifestyle management
programs that address the same behaviors (that is, lifestyle management pro-
grams in the same intervention class) can be expected to result in similar clinical
benefits and are therefore interchangeable, research has disproven this belief.

For example, in a recent clinical trial, 133 university employees with CVD risk
factors completed a health risk assessment after which they were randomly
assigned for 1 year to either an intensive multi-component lifestyle intervention
group or a less-intensive multi-component lifestyle intervention group [6]. Par-
ticipants in the less-intensive group were provided a summary report of their
assessment results, had a consultation with a nurse to review their risk factors, and
were encouraged to use a variety of free health promotion facilities and services
offered by the university, including a fitness center and wide range of group
classes and workshops on exercise, nutrition, stress management, cholesterol
control, blood pressure control, smoking cessation, and weight management. In
addition to being encouraged to use the same health promotion facilities and
services, participants in the intensive intervention group received longitudinal,
one-on-one, behaviorally-oriented lifestyle health coaching with a focus on nu-
trition, physical activity, weight management, stress management, and/or
smoking cessation. The main outcome measure was the difference between
groups in the change in Framingham 10-year coronary heart disease risk scores
from baseline to 1 year. There was no statistically significant baseline difference
between groups in the Framingham risk score and there were no significant dif-
ferences between groups for changes in medications during the study. However,
in the intensive intervention group the mean Framingham risk score decreased by
22.6 % (relative risk reduction), whereas in the less-intensive intervention group
the mean score rose by 4.3 % (p=0.017 for the difference between groups).

These data serve to highlight an important concept that is inadequately ap-
preciated in the field of workplace wellness and lifestyle intervention in gener-
al; namely, that not just any kind of lifestyle management program done in any
way at all will produce high levels of clinical benefit. Lifestyle management
programs must be appropriately designed and executed in order to significantly
impact clinical variables. Thus, as is the case with certain classes of medications,
the class effect paradox is of considerable importance from a lifestyle interven-
tion perspective, in that all lifestyle management programs belonging to the
same broad class of interventions are not necessarily equally effective. Just as
pharmaceutical manufacturers are expected to document the clinical effective-
ness of new medications in an established class of drugs, it would seem ex-
tremely important for providers of new lifestyle management programs to
conduct research documenting the clinical effectiveness of their programs before
implementing them on a wide-scale basis.

Implications of class effect paradox: clinical settings

Although patients perceive their doctors as one of the most reliable sources of
information on lifestyle management, data on counseling practices indicate that
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providers typically pay very limited attention to lifestyle intervention in daily
clinical practice [7]. Evidence further suggests that even when doctors do provide
counseling, one of the most common approaches to lifestyle intervention in
daily clinical practice involves simply telling patients to do more physical ac-
tivity, eat healthier, quit smoking, etc., and providing handouts. While it is
critically important for doctors to set the agenda for behavior change by em-
phasizing the importance of lifestyle intervention to their patients, available
research indicates that the aforementioned low-intensity approach to counsel-
ing is unlikely to be of much benefit to most patients.

Like workplace settings, the class effect paradox also has important implica-
tions for lifestyle management interventions delivered in clinical settings.
Consistent with workplace-related findings, a recent US Preventive Services Task
Force-related systematic literature review focusing on the effectiveness of pri-
mary care-relevant trials of physical activity and/or dietary counseling to prevent
CVD concluded that the most important factor for differences in effect sizes
among studies was intervention intensity—the strongest evidence for im-
provement of physiologic outcomes was for higher-intensity counseling inter-
ventions [7, 8]. Indeed, low-intensity dietary counseling did not produce
significant behavioral changes, and no consistent behavioral benefit was found
for low-intensity counseling to increase physical activity. Low-intensity inter-
ventions involved 30 minutes or less of contact with providers. Thus, simply
providing patients with educational handouts and very brief counseling does
not equate to effective lifestyle and behavioral intervention.

From a secondary prevention perspective, a 2011 presidential advisory from
the American Heart Association recommended that cardiac rehabilitation/sec-
ondary prevention programs be reengineered to include a wide array of service
options that meet the needs of individual patients, including lifestyle health
coaching interventions delivered via the telephone, Internet, and other means of
communication [9]. In keeping with the class effect paradox, the advisory further
recommended that any new approach should not be widely implemented until
it has been shown to be effective, as evidenced by results of clinical studies
published in peer-reviewed journals, and that third-party payers should cover
the costs of evidence-based alternative models of delivery that have been shown
to be effective in peer-reviewed published clinical trials.

Most recently, the Look AHEAD (Action for Health in Diabetes) research
group randomly assigned 5,145 overweight or obese patients with type 2 dia-
betes to participate in an intensive multi-component lifestyle intervention that
promoted weight loss through decreased caloric intake and increased physical
activity (intervention group), or to receive diabetes support and education
(control group) [10]. Weight loss was greater in the intervention group than in
the control group throughout the study (8.6 % vs. 0.7 % at 1 year; 6.0 % vs.
3.5 % at study end), but the magnitude of the beneficial effect of the interven-
tion waned after the initial few years. Likewise, the intensive lifestyle interven-
tion produced greater reductions in glycated hemoglobin and greater
improvements in cardiorespiratory fitness and all CVD risk factors (except for
low-density-lipoprotein cholesterol levels), but the magnitude of the beneficial
effect of the intervention on these variables also diminished as the study
progressed. At a median follow-up of almost 10 years, there was no significant
difference between the two groups in CVD morbidity and mortality. However,
the intervention did appear to have had different effects in different subgroups
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of study participants, in that the CVD event rate was nonsignificantly lower in
the intervention group than in the control group among patients with no history
of CVD at baseline, but was nonsignificantly higher in the intervention group
than in the control group among those with CVD at baseline. In addition to
highlighting the importance of including event-related outcomes data when
assessing the clinical effectiveness of therapeutic interventions whenever feasi-
ble, the study also serves to emphasize the need for ongoing lifestyle interven-
tion aimed at maintaining benefits achieved during short-term intervention
[11]. From a class effect paradox perspective, the data further suggest that, as is
the case with drug therapy, a specific lifestyle intervention may possibly have
different clinical effects in different patient populations.

Conclusions and recommendations

Lifestyle management programs undoubtedly constitute an essential compo-
nent of the armamentarium of interventions that can be used in the global war
against CVD and other non-communicable chronic diseases. However, it is
important to consider the class effect paradox when balancing the need for new
and innovative lifestyle management programs with the need for evidence-
based interventions with proven outcomes.

Because all lifestyle management programs within a specific broad interven-
tion class do not necessarily result in clinical benefit, two key recommendations
are as follows: 1) It is recommended that just as drugs are assigned to different
classes based on multiple characteristics (e.g., similar chemical structure, similar
mechanism of action, and similar pharmacological effects), the categorization
of lifestyle management interventions into classes should be as highly refined as
possible on the basis of multiple programmatic characteristics, rather than
simply on the behaviors they are designed to target; and 2) While the first rec-
ommendation is important to keep in mind when selecting a specific lifestyle
management program for use in clinical and non-clinical settings, it is unlikely
to completely negate the class effect paradox, given the vast multitude of pos-
sible programmatic characteristics and other variables (such as the specific target
patient population). Therefore, in accordance with the principles of evidence-
based practice, it is also recommended that emphasis be placed on the use of
lifestyle management programs that have specifically been proven effective in
peer-reviewed published clinical trials. It is especially important to take the
above recommendations into consideration when developing and
implementing lifestyle-related measures of quality of medical care for the pur-
pose of quality improvement and accountability.

Compliance with ethics guidelines

Conflict of Interest

Dr. Neil F. Gordon has received consultancies from Wellness Corporate Solutions, LLC and PrevCan, Inc.,
and serves as a board member for PrevCan, Inc. Dr. Gordon is employed by and holds stock/stock options
with Intervent International, LLC. Dr. Gordon holds stock/stock options with PrevCan, Inc.



Invited Commentary

Human and Animal Rights and Informed Consent
This article does not contain any studies with human or animal subjects performed by any of the authors.

References and recommended reading

Roberts CK, Barnard RJ. Effects of exercise and diet
on chronic disease. ] Appl Physiol. 2005;78:3-30.
Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry
JD, Borden WB, et al. Heart disease and stroke sta-
tistics—2013 update: a report from the American
Heart Association. Circulation. 2013;127:e6-e245.

promote physical activity and a healthful diet to

prevent cardiovascular disease in adults: update of
the evidence for the US Preventive Services Task

Force. Evidence synthesis no. 79. AHRQ publica-
tion no. 11-05149-EF-1. Rockville, MD, December
2010.

Mayosi BM, Flisher AJ, Lalloo UG, Sitas F, Tollman SM, 8. US Preventive Services Task Force. Behavioral
Bradshaw D. The burden of non-communicable dis- counseling interventions to promote a healthful
eases in South Africa. Lancet. 2009;374:934-47. diet and physical activity for cardiovascular dis-
Shay CM, Ning H, Allen NB, Carnethon MR, Chiuve SE, ease prgvention. in adults: clinical summary (?f us
Greenlund KJ, et al. Status of cardiovascular health in US Preventlvebls.erV{ces Task Force Recommendation.
adults: prevalence estimates from the National Health AHRQ publication no‘. 11-05149-EF-3, ] une 2012.
and Nutrition Examination Surveys (NHANES) 2003- 2 Balady GJ, Ades PA, Bittner VA, Franklin BA,
2008. Circulation. 2012;125:45-56. Gordon NF, Thomas RJ, et al. Referral, enrollment
Mattke S, Liu H, Caloyeras JP, Huang CY, Van Busum and del.ivery of cardiac rel'la])ilitation/secondary
KR, Khodyakov D, et al. Workplace wellness pro- prevention programs at clinical centers and be-
grams study final report. Santa Monica: RAND Cor- yond: a Presidential Advisory from the American
poration; 2013. Heart Association. Circulation. 2011;124:2951-60.
Maron DJ, Forbes BL, Groves JR, Dietrich MS, Sells P,  10. The Look AHEAD Research Group. Cardiovascular
DiGenio AG. Health-risk appraisal with or without effects of intensive lifestyle intervention in type 2
disease management for worksite cardiovascular risk diabetes. N Engl ] Med. 2013;369:145-54.
reduction. J Cardiovasc Nurs. 2008;23:513-8. 11. Gerstein HC. Do lifestyle changes reduce serious

Lin JS, O’Connor E, Whitlock EP, Beil TL, Zuber
SP, Perdue LA, et al. Behavioral counseling to

outcomes in diabetes? N Engl ] Med. 2013;
369:189-90.



	Clinical Effectiveness of Lifestyle Management Programs: Importance of the Class Effect Paradox
	Opinion Statement
	Introduction
	Need for innovative lifestyle management programs
	Implications of class effect paradox: workplace wellness programs
	Implications of class effect paradox: clinical settings
	Conclusions and recommendations
	References and recommended reading


