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Report of a National Institutes of Health-Centers for Disease
Control and Prevention workshop on the feasibility of conducting a
randomized clinical trial to estimate the long-term health effects of
intentional weight loss in obese persons’?
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See corresponding editorial on page 347.

ABSTRACT A workshop was convened in 1997 by the to lose weight, preexisting illness may confound the association
National Institutes of Health and the Centers for Disease Contrdletween intentional weight loss and health outcomes by causing
and Prevention to consider the need for and feasibility of conunintentional weight loss and contributing to final adverse health
ducting a randomized clinical trial to estimate the long-termoutcomes. Some scientists believe that such limitations can be
health effects of intentional weight loss in obese personsaddressed only through interventional studies designed to meas-
Although the benefits of weight loss in obese individuals mayure long-term changes in health outcomes that accompany inten-
seem obvious, little information is available showing that inten-tional weight loss (5). Only a few studies have examined long-
tional weight loss improves long-term health outcomes. Obserterm changes in risk factors and health outcomes resulting from
vational studies may be unable to provide convincing answermtentional weight loss, however, although numerous clinical tri-
about the magnitude and direction of the health effects of interals have shown short-term reductions in physiologic risk factors
tional weight loss. Workshop participants agreed that a wellfor disease with weight loss (6).
designed randomized clinical trial could answer several ques- On April 17 and 18, 1997, a workshop was convened by the
tions necessary for developing a rational clinical and publidNational Task Force on Prevention and Treatment of Obesity in
health policy for treating obesity. Such information will ulti- Bethesda, MD, in conjunction with the National Institute of Dia-
mately provide needed guidance on the risks and benefits difetes and Digestive and Kidney Diseases; the National Heart,
weight loss to health care providers and payers, as well as to milung, and Blood Institute; the National Institute on Aging; and
lions of obese Americans. Am J Clin Nutrl999;69:366—72. the Centers for Disease Control and Prevention, to consider the
need for and feasibility of a randomized clinical trial (RCT) esti-
KEY WORDS Obesity, randomized clinical trials, work- mating the long-term health effects of intentional weight loss in
shop, pharmacotherapy, behavior therapy, weight loss obese persons. During the workshop, participants reviewed cur-
rent knowledge of the health effects of both obesity and inten-
tional weight loss, considered economic issues, and discussed
BACKGROUND study design and the interpretation of study outcomes. Among
Every year, obesity contributes to substantial morbidity andhe participants were representatives from the workshop’s spon-
mortality and is responsible for billions of dollars in medical soring organizations; distinguished researchers in the fields of
costs and lost productivity (1, 2). Many physicians recommenabesity, nutrition, physiology, epidemiology, statistics, pharma-
weight loss as a therapeutic strategy, but data showing that inteoelogy, psychology, and design of clinical trials; and leaders of
tional weight loss improves long-term health status (measured hyatient advocacy organizations. The following summary
disability, morbidity, longevity, and overall quality of life) are describes the major issues addressed and outlines the conclu-
limited. In fact, a growing number of critics in both the scientific sions reached by participants during this highly interactive meet-
community and the lay press are questioning whether obesityng. (A full report of the minutes of the workshop can be
should be treated at all. Many suggest that treatment of obese
persons should focus instead on obesity’s comorbid condition:
such as type 2 diabetes or dyslipidemia (3). Critics point tc
numerous observational studies that have found weight loss to |
associated Wlth_ Increaseq morbidity and mortality (4). Most _01of Diabetes Translation, Centers for Disease Control and Prevention, Atlanta.
these observational studies, however, had at least one serio 2Address reprint requests to Weight Control Information Network, One
limitation, such as the inability to separate intentional from unin-yy N way, Bethesda, MD 20892-3665. E-mail: sy29f@nih.gov.
tentional weight loss (eg, as a result of iliness) or the inability t¢  Received July 2, 1998.
adequately control for preexisting illness. Among persons tryin¢  Accepted for publication October 9, 1998.
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obtained from the Weight Control Information Network, 1 WIN THE NEED FOR AN RCT
WAY, Bethesda, MD 20892-3665.) Is current knowledge of the benefits of losing weight suffi-
ciently compelling to render unnecessary a large and costly RCT
of the health effects of intentional weight loss? On the converse
CURRENT KNOWLEDGE OF INTENTIONAL WEIGHT issue, the harm of gaining weight, workshop participants gener-
LOSS ally agreed that the evidence available, such as that from the
Nurses’ Health Study (13), clearly and consistently shows that
weight gain during adulthood corresponds to increased risk of
Studies conducted with animal models (eg, Zucker obese ratgprdiovascular disease and that risk of both cardiovascular dis-
have shown that restricting energy intake can dramaticallgase and type 2 diabetes increases with increasing weight. On the
increase longevity. No information, however, was presented abther hand, observational studies do not clearly show that inten-
the workshop on the effects of interventions designed to redudional weight loss sustained over the long term reduces health
the weight of obese animals on morbidity or mortality. risks. Intentionality has generally not been assessed, and the
extent to which weight loss is sustained in the long term is fre-
quently unknown. It is also unclear whether successful, inten-
Information on the long-term health effects of weight loss intional weight loss can reverse established pathology to the degree
humans has come primarily from observational studies, sever#lhat disease risk is lowered meaningfully. Finally, variability in
of which raised concerns about the safety of intentional weighobesity-related covariates, such as physical inactivity, can con-
loss or weight variability resulting from unsustained weightfuse attempts to sort out the effects of weight or weight loss on
loss. Data from both the Framingham Heart Study (7) and thbealth because the covariates themselves can cause ill health.
Multiple Risk Factor Intervention Trial (8) suggest that weight Even when the risks and benefits of an intervention seem obvi-
loss may be associated with adverse health consequences, luis, conducting an RCT could reveal unforeseen results. About 2
that this may occur primarily in the leanest subjects. In thelecades ago, for example, RCTs of 2 scientifically plausible
Framingham study, those who lost weight ultimately had highetreatments [estrogen treatment to prevent cardiovascular disease
mortality rates than those who did not lose weight, even thouglh men (14) and clofibrate treatment for hypercholesterolemia
persons who initially lost weight experienced more favorable(15)] revealed that both caused unexpected, harmful outcomes.
changes in blood pressure and serum cholesterol (9). Intentional The general use of RCTs to estimate the efficacy of behavioral
weight loss was not examined directly in either study. Ainterventions has been criticized (16). In the case of intentional
prospective 12-y study that assessed the intentionality of weighteight loss, however, workshop participants believed that exper-
loss, conducted with the American Cancer Society’s Cancer Prémental testing is warranted because efforts by obese persons to
vention Study | cohort (10), found that intentional weight losslose weight are common; economic costs of implementing effec-
among women with obesity-related comorbidities (such as typéve, sustained weight-loss interventions within the clinical care
2 diabetes) is associated with increased longevity; amongystem are substantial; and concern lingers over the safety of los-
women with no preexisting iliness, however, the association waeg weight intentionally.
ambiguous. It was noted in the discussion at the workshop that
even in those few studies in which losing weight appeared to
have a positive effect on health, the relative importance oEFFECT OF AN RCT ON HEALTH CARE POLICY
energy restriction, food substitution, and physical activity was Estimates derived from an RCT of the health and economic
unclear, as was the role of self-selection. All of these factors areffects of intentional weight loss will allow the clinical and pub-
difficult to control in observational studies, and workshop par-lic health communities to better judge the value of investment in
ticipants agreed that current studies do not provide the data negbesity treatment. For example, is obesity treatment cost-effec-
essary to address these questions. tive? Such knowledge would help guide resource decisions about
Preliminary data from a long-term research initiative, theclinical and public health programs for obesity treatment, includ-
Swedish Obese Subjects Study, which is controlled but not raring the development of reimbursement guidelines for managed
domized, show that obesity-related comorbid conditions wereare organizations and for third-party payers.
markedly reduced in a cohort of obese men [body mass index
(BMI; in kg/m?) >38] and women (BMI >34) who underwent gas-
tric surgery to lose weight. Morbidity and mortality are being!SSUES RELATED TO THE INTERPRETATION OF AN
studied over a 10-y follow-up period; obesity-associated costs afdCT
quality of life are being assessed as well (11). Two-year follow-up Can an RCT separate the effects on health outcomes of weight
data from this study indicated that among those who lost weightpss per se from the effects of the weight-loss interventions?
all cardiovascular disease risk factors, with the exception of cho¥what is the efficacy of currently available weight-loss interven-
lesterol concentrations, improved significantly, whereas most riskions? |s it appropriate to have a control group, and how might
factors worsened among those who gained weight (12). Self-seletiis group be “treated?” These issues were discussed at some
tion of participants to the intervention and control groups andength.
restriction of the population to the severely obese are major limi- ) )
tations of the Swedish study. Workshop participants concludedeatment effects compared with weight-loss effects
that more information is needed on the long-term health effects of Subjects in an RCT could not be randomly assigned to lose or
intentional weight loss in persons with lesser degrees of obesitpot lose weight; they could only be randomly assigned to receive
who constitute the majority of obese individuals for whom weightor not receive interventions that might result in weight loss.
loss is currently recommended. These interventions, however, might well produce changes in

Animal models

Human studies
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health status that are not due to weight loss. Promotion antthis light, having a control group might not be seen as creating
maintenance of weight loss through increased physical activityan ethical problem of withholding beneficial treatment. Further-
reduced saturated fat intake, and consumption of large amountsore, questions raised regarding the putative harmful associa-
of fruit and vegetables are examples of such interventions. tions between weight loss and long-term health argue that not
may appear that one could never infer that weight loss itselproviding weight-loss treatment to obese persons in a clinical
caused the changes in health status. However, if participants tnal may be appropriate.
an RCT were randomly assigned to several interventions that
produce weight loss through different mechanisms and these
interventions yielded similar improvements in health status, the®ESIGNING AN RCT
the conclusion that weight loss was responsible for the improve- .
ments in health outcomes may be justified. Study population
The 2 key issues in identifying study populations are the sta-
tistical power of the study and the generalizability of the find-
In experimental studies of weight loss, well-executed studiesngs. Age, sex, race-ethnicity, degree of obesity, and presence of
using currently available pharmacologic or behavioral intervencomorbid conditions should be considered in choosing the study
tions rarely result in more than 8-10% average reductions in bodyopulation. Because the RCT should address the public health
weight (17). The lowest weight is generally reackegimo after  effect of weight loss, the study population should reflect the dis-
the intervention begins and is rarely maintained by the averageibution of obesity in the United States. Including men and
participant for longer than another 12 mo, at which time the parwomen of various socioethnic backgrounds is important because
ticipant’s body weight begins to increase back toward its preinef the adverse secular trends toward increased weight among
tervention level (18). Even such relatively brief reductions inracial and ethnic minority populations (21). In addition, the rela-
weight have produced clinically meaningful changes in intermetion between obesity and health may differ by sex or ethnicity.
diate physiologic risk factors (such as blood pressure or chole®lder adults should be included because both the risks and ben-
terol) for morbidity and mortality in the short-to-medium term. efits of weight loss are less clear in this population. Younger
On the other hand, although a large proportion of the US populadults should be included as well; a study by Stevens et al (22)
tion reports intentionally losing weight (19), the value, and eversuggested that the risk of obesity-related mortality is higher in
the safety, of intentional weight loss on long-term health is beingyounger subjects.
seriously questioned (3). Thus, a valid and useful function of the The issue of the degree of obesity of study subjects sparked
RCT would be to specifically evaluate the efficacy (in terms ofconsiderable controversy. Some workshop participants sug-
both risk and benefits) of current weight-loss practices. gested including persons who are mildly obese because these
persons are more prevalent in the population than the severely
obese and because there is less certainty about the health bene-
Theoretically, the control group should include obese personfits of weight loss in this group. Others asserted that persons
who do not intentionally lose weight during the entire study, andvith more severe obesity should be the focus of study, particu-
the health status and health outcomes of these participani@rly those with obesity-related comorbid conditions, to ensure
should be monitored in the same way as the health status aad adequate rate of development of clinical events, such as car-
health outcomes of participants randomly assigned to the intediovascular endpoints. In absolute terms, most obesity-associ-
vention groups. Good RCT practice also dictates that particiated disease risk occurs among moderately overweight persons
pants and investigators in all treatment groups, including théecause of their number in the general population. Furthermore,
control group, be blinded to treatment status. Because obese péhne distribution of abnormalities that influence risk in moder-
sons in our society are likely to try to lose weight, especiallyately overweight persons does not differ substantially from the
through self-treatment, it is possible that any control groupdistribution in higher weight groups, suggesting that an adequate
would try to lose weight in parallel with the treatment groups,number of clinical events could be obtained in this population.
which might bias results of the trial toward showing no differ-On the other hand, very large persons (ie, those with a BMI >40)
ence. In addition, neither participants nor study providers in anghould not be excluded from any study because few data are
of the control or intervention groups could be blinded to theiravailable for this population.
status. On the other hand, it may be feasible to maintain control )
groups who do not lose weight in long-term studies by providind™terventions
them with a minimal intervention of a self-help manual on Interventions in an RCT can be behavioral, pharmacologic, or
weight loss and healthy eating (20). Obese control groups oftelmoth.
have greater retention rates than do treatment groups. This result . . .
is believed to be attributable to the control group members feegehaworal interventions
ing less embarrassed than their intervention group counterparts if Effective behavioral interventions generally include a
they do not lose weight or if they regain lost weight. hypoenergetic diet, moderate-intensity physical activity, and
In the workshop discussion, the issue was also raised dfehavioral techniques such as self-monitoring, stimulus control
whether it is ethical to have a control group in which participantgfor example, restricting the places in which food is consumed),
do not receive weight-loss treatment, even though we do not cuand relapse prevention. Treatment is often provided in groups,
rently know how beneficial weight loss is in terms of changes invith meetings initially held weekly and then less often. Results
long-term health status. It was pointed out that even a minimgtom recent treatment studies show that weight loss averages
control intervention provided by a study is more than many=8-10% over 26 wk, with some regain typical after treatment.
obese persons ever receive from their own physicians. Viewed iAverage weight loss 1 y after treatment is 6% of initial body

Efficacy of current weight-loss treatments

Control group
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weight (23). There is some indication that modest weight losameliorated by comparing any drug treatments with behavioral
can be sustained over the long term. The Trial of Nonpharmareatment alone (with or without placebo), so that any added
cologic Interventions in the Elderly (24) recently reported abenefit or deleterious effect of the drug treatment could be
mean weight loss of >4.5 kg at 30 mo in overweight, olderdetermined.
adults who received instruction in diet, physical activity, and
behavioral skills, compared with a mean weight loss of <1 kg ifkelevant health outcomes
those not assigned to weight-loss intervention. Data from other Choosing outcome measurements for an RCT is extremely
behavioral studies show even more impressive results with longmportant because these measurements affect nearly all deci-
term, intensive behavioral therapy, with weight loss equal to osions made about the other key attributes of the trial, including
exceeding that in trials of pharmacologic agents (25, 26). Treathe target population, the length of the study, and the sample
ments including moderate energy restriction (4180-6280 kJ/d)size. Trial outcomes must be clinically relevant and compelling
behavioral techniques, and ongoing support can be effective iand they must be biologically responsive to the treatments being
producing substantial weight loss at 1 y; the best results agtudied. They also must be measured reliably, accurately, and
achieved with more intensive programs. When patient contadtlentically across the treatment and control groups. RCT health
decreases or is stopped, weight is regained. outcomes can be classified as functional outcomes (eg, serum
glucose concentrations), severity-stage outcomes (eg, progres-
sion of cardiovascular disease or onset of diabetes), and ultimate
(Note that this workshop was held before the release of inforeutcomes (eg, total or cardiovascular mortality). Because the
mation on the association between valvular heart disease amCT literature on the effect of weight loss on functional out-
fenfluramine-dexfenfluramine and the subsequent withdrawal o€omes is well established, the primary outcome measurements
these medications from the market.) for an RCT of weight loss and long-term health should include
Numerous studies have found that pharmacologic treatmerseverity-stage and ultimate outcomes.
confers a modest but significant increase in weight loss com- .
pared with that obtainable by behavioral treatment alone (17i\_/lortallty
Weight generally decreases for the first 6 mo of pharmacologic Total mortality is perhaps the most useful health outcome, espe-
treatment and this loss is generally maintained while drug therially if a target population is chosen of obese young and middle-
apy continues over the ensuing 6 mo. Some patients, however, @ged adults, both because observational data suggest that the rela-
regain weight despite continuing treatment (17). In general, obetive risk of obesity for mortality is most elevated in this group (22)
sity-related risk factors such as blood pressure and hyperlipand because this population potentially has many years of life
demia decrease commensurately with weight loss; however, thiemaining. The demographic realities, however, mean that an RCT
reduction may be medication specific (17). Both controlled (27)f weight loss and mortality carried out in this population would
and uncontrolled (28) studies have suggested that weight lodikely require an extremely long follow-up to find meaningful dif-
can be sustained over longer terms (ie, >2 y), but few studieferences in mortality across treatment groups. Such a trial might be
have evaluated the safety or efficacy of weight-loss medicationgrohibitively expensive, and using cause-specific mortality as the
for >12 mo (17). primary outcome would be even less feasible. A better approach
As additional weight-loss medications become available fomight be to study those who have established comorbidities, such
long-term use, assessing their risks and benefits as an adjunctdse type 2 diabetes, because their risk of death is elevated. There was
behavioral weight-loss treatment becomes critical. Because aronsensus among the workshop participants that total and cause-
RCT evaluating the health effect of sustained, intentional weighspecific mortality may not be feasible primary health outcomes in
loss requires the ability to assist subjects in maintaining weighan RCT, but there was concern about not monitoring mortality. If
loss over the long term and because the primary benefit of phamortality differences are not compared across treatment groups,
macotherapy appears to be in enhancing weight maintenancagverse associations of weight loss and mortality, which have been
one or more medication interventions should be included in théound in some observational studies, would be missed.
RCT if safe and effective drugs are available. Medication should -
be combined with behavioral treatment because studies suggé\éf)rb'd'ty
that these treatments interact beneficially (17). It is anticipated After mortality, morbidity (or disease incidence) was consid-
that, as with behavioral treatment, medication effects will not beered to be the most relevant health outcome. Cardiovascular dis-
sustained when the drug is discontinued; therefore, any drugase incidence (eg, development of myocardial infarction,
treatment should be continued throughout the trial. stroke, or angina) would be a primary candidate because of the
Several workshop participants contended that the RCTwell-established relations between obesity, weight loss, and
should address the question of whether weight loss improvegshysiologic risk factors for cardiovascular disease. Furthermore,
people’s lives in the longer term and not focus more narrowly omrardiovascular disease is common in the US adult population and
the efficacy of a particular drug. It was noted that no drug curimposes high social and economic costs.
rently used for weight loss has safety or efficacy data available In addition to cardiovascular disease, obesity is strongly asso-
for 25y, the time some participants thought would be necessargiated with the incidence of other important health outcomes,
for determining relevant clinical events. Combining medicationsncluding type 2 diabetes, sleep apnea, osteoarthritis, gall blad-
(as in a stepped-care approach for hypertension) was suggesider disease, and some cancers. Consideration should be given to
as being of possible value. Concern was also expressed that negenitoring these other morbid outcomes. In practice, because of
ative outcomes from a drug-only treatment could lead to thetatistical power considerations, these outcomes would likely
mistaken conclusion that weight loss is bad rather than that theeed to be combined into a summary outcome. Consideration
medication caused the negative result. This concern could should also be given to combining morbidity and mortality end-

Pharmacologic treatment
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points within a specific disease category, such as cardiovasculaate of reaching the primary outcome during the follow-up
disease, for which this is a well-established tradition (29-31). period §.). For the proposed clinical trial, we assume that the
control group’s timet] to the primary outcome is exponentially
distributed (ie, cumulative incidence =4 e ). The sample
For many patients, overall quality of life is significantly size scenarios consider 3 primary outcome hazard rates for the
affected by obesity. Improvements in quality of life have beercontrol group: 2.5%l/y (eg, fatal or nonfatal myocardial infarc-
reported in association with weight loss (32) and these may varyon), 5.0%/y, and 7.5%l/y (eg, clinical progression to diabetes).
significantly with the type of weight-loss treatment and the sub- In determining sample size, a clinically important difference
sequent maintenance regimen used. In addition, if one conductsust be specified between the control group and the intervention
a formal assessment of the differences in cost-effectiveness gfoup. This difference may be specified in terms of the relative
treatments, adjustments for various quality-of-life component$iazard rate\/\,, where,; is the primary outcome hazard rate in
related to both the health outcomes and the treatments atie intervention group. We consider 3 values;6f;: 0.75 (25%
required (33). Although assessment of quality of life would bereduction in\, experienced by the intervention group), 0.67
essential to conducting a modern, high-quality RCT, it was gen{33% reduction), and 0.60 (40% reduction).
erally agreed that this variable should not be a primary health In selecting a sample size, one should try to maximize statis-
outcome. tical power and minimize type | error. In the present scenario, the
type | error rate is the probability of rejecting the hypothesis that
the control group and the intervention group are equivalent when
Adverse events will need to be monitored, especially if thethe true cumulative incidence of the primary outcome over time
RCT includes one or more drug treatments. If investigationais the same for the 2 groups (ie, the intervention is not effective).
drugs are used, formal adverse event reporting will be mandatestatistical power is the probability of rejecting the hypothesis
by federal regulatory requirements and good clinical practicehat the control and intervention groups are equivalent when the
guidelines. In addition to the safety and ethical considerationtrue cumulative incidence of the primary outcome over time dif-
that dictate monitoring adverse events, the treatment costs &drs for the 2 groups. For the present illustration, we set the type
adverse events and associated changes in quality of life needIterror rate at 5% (two-sided) and the statistical power at 90%.
be accurately assessed in any cost-effectiveness analysis com-Loss to follow-up is defined as the cessation by a randomly
paring the efficacy of treatments. assigned participant of scheduled follow-up visits before the sched-
uled end of the study. The number of randomly assigned partici-
pants must be large enough to achieve the statistical power even
Determination of sample size should take into accdyhe  with losses to follow-up. We assumed that losses to follow-up are
number and configuration of the control group and the intervenexponentially distributed and set the loss hazard rate at 5%/y.
tion group or groups?) the duration of participant follow-u3) To calculate sample sizes we used the formula of Lachin and
the control group’s rate of developing the primary outcof)e, Foulkes (equation 6.2 in reference 34). Alternative sample size goals
the minimum detectable difference between the interventiomer group (intervention or control) as a functiolnpind the per-
group or groups and the control grod,statistical power, and centage reduction ik, experienced by the intervention group are
6) the rate of losses to follow-up. Workshop participants pro-presented iffable 1for a maximum study duration of 5y (average:
posed several research designs, with various numbers and coh+y). For example, the total sample size required to ensure 90%
figurations of intervention groups. Rather than review each opower of detecting 233% reduction in the intervention group of a
these at length, we discuss as an example how sample sizeNg= 0.050/y (ie, a\; of 0.033/y) is 967 per group, based on a level
determined in a 2-group design given certain assumptions. of significance of 5% (two-sided) and a loss hazard rate of 5%/y.
Assume that the RCT will test the effectiveness of a single For a maximum duration of 10 y (average: 9 y) and the same
intervention on the cumulative incidence of the primary outcomessumptions, a different set of sample sizes would be calculated
with use of a control group for comparison. Half of the eligible (Table 2). For example, the total sample size required to ensure 90%
participants are randomly assigned to the intervention groupower of detecting 233% reduction in the intervention group of a
(pharmacologic or nonpharmacologic treatment or both) and hakf, = 0.050/y (ie \; of 0.033/y) is 528 per group.
are randomly assigned to the control group. Participants are ran- Note that the sample size per group increases dscxeases,
domly assigned during a fixed time and followed up for theas the percentage reduction\inexperienced by the intervention
remainder of that randomization period and an additional fixedyroup decreases, and as the duration of follow-up decreases.
time after the last participant is assigned. We consider scenaridslding a second intervention group would increase the sample
with maximum durations of 5 and 10'y. In the first scenario, parag| g 1
ticipants are randomly assigned during a 2-y period and are forequired sample per group for a maximum study duration &f 5 y
lowed up for an additional 3 y after recruitment closes (follow-
up time in years: minimum, 3; maximum, 5; average, 4). In theControl group

Quality of life

Adverse events

Statistical considerations

Percentage reductidn

second scenario, participants are randomly assigned during a hazard rate (%) 25 33 40

y period and are followed up for an additional 8 y after recruit- %

ment closes (follow-up time in years: minimum, 8; maximum, 5 5 3395 1857 1209

10; average, 9). 5.0 1771 967 629
The principal outcome in this example is the time to a speci7.5 1231 671 436

fied primary outcome (eg, death, cardiovascular morbidity, non- 1 average follow-up of 4 y (range: 3-5 y).
cardiovascular morbidity, or some combination of these). A key 2 primary outcome rate.
feature in sample size determination will be the control group’s  3Reduction among the intervention group in the control group hazard rate.
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TABLE 2
Required sample per group for a maximum study duration of 10 y

Control group Percentage reductidn

hazard rate (%/¥) 25 33 40
%

2.5 1779 971 632

5.0 971 528 343

7.5 704 382 247

1 Average follow-up of 9 y (range: 8-10 y).
2 Primary outcome rate.

371

achieve the weight-loss goals. The option of conducting several
small studies rather than a single large clinical trial was also intro-

duced. Adding a weight-reduction component with pharmacologic

treatment to the ongoing Diabetes Prevention Program (36) was
also proposed as a potentially cost-effective option.

Continued interactions among the staffs of the National Insti-
tutes of Health and the Centers for Disease Control and Preven-
tion, the National Task Force on Prevention and Treatment of
Obesity, the National Institute of Diabetes and Digestive and
Kidney Diseases Scientific Advisory Council, and other experts
will determine the optimal research design characteristics for

3 Reduction among the intervention group in the control group hazard ra“bbtalnlng valid scientific data on the long-term health effects of
intentional weight loss. Such information will ultimately provide
per group to allow for multiple comparisons of the 3 groups (35)millions of obese Americans with guidance on the risks and ben-
Other considerations in calculating required sample size includefits of weight loss. ¢ ]

noncompliance with the assigned intervention, nonuniform

enrollment of participants over time, and stratification of the eli-REFERENCES

gible participants (eg, by sex or ethnicity) before they are ran- 1.
domly assigned. 2.

3.

SUMMARY AND CONCLUSIONS

The primary prevention of obesity is seen as the cornerstone
of any public health approach to decreasing the high prevalence
of obesity in the United States. Even so, workshop participants

agreed that we need to better understand the health effects o?'

intentional weight loss on the millions of Americans who are g
already overweight and are currently treating their obesity with
weight loss. The consensus of the participants was that a well-

designed RCT might answer several questions of clinical and7.

public health importance.
Two key study questions that emerged from the workshop

were the following: What is the health value of getting over- 8

weight persons to intentionally lose weight and maintain weight
loss? and Can the effects of sustained weight reduction on mor-
bidity and quality of life be shown? It was agreed that mortality,
although important to monitor, is not likely to be a feasible pri-
mary outcome measure for the trial proposed.

It was also agreed that an RCT should include racial and eth-
nic minorities and older adults. Most workshop participants
thought that the study should focus on persons with moderate

obesity (eg, BMI=30-39.9), but that those with greater degrees 11.

of obesity should be included. Persons with or at high risk for
obesity-related comorbid conditions would be a useful target

population because their relatively higher event rate would12-

enhance the possibility of having an adequately powered study.
Behavioral treatment, dietary intervention, and physical activity
must all be included and monitored in the RCT. If a treatment
involves dietary modification, the regimen should meet current

nutrition guidelines established by national organizations in the 4

public or private sector. It is imperative to determine what bene-
fits, if any, accrue from the addition of weight-loss medications

to behavioral treatment for obesity. 15.

Other issues that could be addressed by an RCT include deter-
mining the long-term health outcomes of an intervention effect
that is sustained only in the short term (weight cycling) and find-¢
ing out where the thresholds are in terms of amount or duration
of weight loss that affect risk factors or comorbid conditions.
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