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Weight loss interventions have improved over the years, although sustained weight
management remains a challenge for overweight individuals and practitioners alike.1

One approach that has been proposed to enhance the efficacy of behavioral weight
loss treatment is motivational interviewing (MI). Although the application of MI in this
context is relatively new, emerging research isolating the unique contributions of MI
to weight loss treatment2 suggests that this approach has utility as part of a
omprehensive multicomponent behavioral obesity intervention. Therefore, an intro-
uction to MI and the evidence supporting the approach is warranted for practitioners

n applied settings who seek to promote weight loss among their patients.

AN OVERVIEW OF MOTIVATIONAL INTERVIEWING

MI is a patient-centered, directive approach to counseling for behavior change that
emphasizes individual autonomy and a collaborative relationship between patient and
provider.3,4 MI strives to help patients move toward behavior change by assisting
them in the process of identifying, articulating, and strengthening personally relevant
reasons for change and addressing ambivalence about the change. The counseling
strategy was initially implemented in the context of problem drinking and has since
been successfully adapted to a wide range of challenging behavior problems
including weight loss.5–8 This approach seeks to promote behavior change using an
mpathic, interactive style that supports self-determination, enhances self-efficacy,
nd underscores individual control for behavior change. MI differs from a traditional
atient education–based approach, which tends to provide advice and information,
ften in a didactic or prescriptive manner.
A defining characteristic of the MI counseling approach is the collaborative style of

he health promotion encounter in which the provider elicits from the patient
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autonomous, personally relevant reasons for behavior change and builds the health
promotion message around these goals and concerns. The collaborative relationship
between patient and provider does not place the provider in the role of “expert”
whose job it is to “fix” the patient by disseminating information on what the patient
“should do” or dispensing unsolicited advice. Rather, the provider views the patient
as an individual with expertise in his or her own behavior that is critical to the success
of the behavior change effort. Consistent with this approach, the provider actively
seeks the patient’s input and direction throughout the encounter.

Another hallmark of the MI approach is the elicitation and reinforcement of change
talk, or statements made by the patient suggesting personal investment in changing
current behavior. Emerging research suggests that change talk predicts actual
behavior change.9 Therefore, significant emphasis is placed on the exploration,
nhancement, and elaboration of change talk using techniques such as open-ended
uestioning, reflective listening, and offering periodic strategic summaries using
erms and phrases that patients themselves have generated. A key MI strategy for
enerating change talk involves framing the targeted lifestyle behavior changes into
he context of broader life goals and personal values that the patient holds.

In contrast to some other counseling styles, MI explicitly takes a nonconfrontational
pproach to the resistance to behavior change that sometimes arises. Within MI,
esistance is conceptualized as a function of the patient-provider relationship rather
han as a characteristic of an uncooperative or difficult patient who “just does not
ant to change.” More important, MI views resistance as a sign that a provider has
een pushing for behavior change rather than allowing the impetus for change to
ome from the patient, and this impasse should serve as a signal to the provider
o change his or her behavior. MI recommends that providers alter their behavior to
idestep resistance by engaging in reflective listening that mirrors both sides of the
mbivalence about change and then refocusing on the elicitation of change talk. This
echnique is referred to as “rolling with resistance” and is another hallmark feature of

I. Arguing or persuading a patient into behavior change is not consistent with MI
and likely not effective).

WHAT IS THE EVIDENCE SUPPORTING MOTIVATIONAL INTERVIEWING
FOR WEIGHT LOSS?

Well-designed research evaluating the efficacy of MI in the context of behavioral
weight control tests whether MI, as a distinct intervention offered as an adjunct to a
behavioral weight loss intervention, confers any advantages to weight loss outcomes
over and above the behavioral intervention alone. Perhaps of particular interest is a
small but growing body of research on the efficacy of MI delivered by health care
providers to promote weight loss. There are also studies of multicomponent weight
management programs that include MI or MI-based strategies as part of an integrated
weight loss program. For example, both the Look AHEAD Lifestyle intervention and
the Diabetes Prevention Program Lifestyle Balance program demonstrated impres-
sive weight losses, averaging 8% and 7%, respectively.10,11 Although weight loss

utcomes and associated health benefits documented in these studies are compel-
ing, the isolated contributions from MI cannot be disentangled from the other
omponents in the overall treatment package.

UNIQUE CONTRIBUTIONS OF MI TO WEIGHT LOSS OUTCOMES

Studies that provide insight into the unique weight loss enhancements that may be
achieved with the addition of MI to behavioral obesity treatment methods have used

a randomized controlled study design to directly compare behavioral approaches
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augmented by MI to the same behavioral approach without MI. There are a limited
number of such studies, but they tend to provide support for the efficacy of MI in
enhancing weight loss outcomes. For example, West and colleagues5 investigated
he impact of adding a series of individually delivered MI sessions to a group
ehavioral weight loss intervention for overweight and obese women with type 2
iabetes. All women were offered a group-based multidisciplinary behavioral weight

oss intervention, and study participants were randomized to receive either an
dditional 5 individual MI counseling sessions or to receive 5 health education
essions (attention placebo control). Results indicated that women who received the
I sessions lost significantly more weight than those in the control condition at the

-month assessment, and this superior weight loss was maintained through follow-up
t both 12 and 18 months. The weight loss advantage was modest (approximately 2
g of additional weight loss than was achieved with the behavioral program alone),
ut this advantage was present after only 2 MI sessions. Furthermore, the enhanced
eight loss among those receiving MI was mediated by enhanced adherence to
pecific behavioral recommendations, such as greater self-monitoring and better
roup attendance.
Carels and colleagues12 demonstrated a similar benefit of adding MI to a behavioral

eight loss program using a stepped care model that provided the MI to individuals
ho encountered a weight loss plateau. Participants were randomized to receive a
omprehensive group-based behavioral weight loss program or to receive the
roup-based program augmented with MI sessions if they began to struggle with
chieving the targeted weight losses. Among participants who struggled and hit a
eight loss plateau during the 20-session program, those who were offered MI
ltimately lost significantly more weight than their counterparts who hit a plateau but
id not receive MI. The authors suggest that this stepped care approach to MI may
e particularly well-suited to those individuals who are struggling in a more traditional
ehavioral weight loss program.
Another small study investigated the utility of adding an MI component to a guided

elf-help weight loss program.13 All participants received a total of 8 sessions, 6 of
hich were self-help materials adapted from the LEARN behavioral weight loss
rogram.14 Participants were randomized to receive either 2 additional sessions that

explored motivational issues using MI techniques or 2 additional sessions that
featured a more traditional persuasive approach that emphasized the benefits of
weight loss. MI counseling was delivered by clinical psychology graduate students.
Although the high overall attrition rates, small sample size, and very limited follow-up
period preclude definitive conclusions, the addition of MI to the guided self-help
seemed to confer some weight loss advantages in this study. Attrition trended (P �
059) toward being lower in the condition that received the MI in addition to the guided
elf-help compared with those who were offered the more traditional approach to
otivation. Further, effect size calculations indicated a small to medium advantage in

erms of body mass index reduction for the MI condition. An effect of this magnitude
s consistent with other published reports of MI in weight loss.2

Not all studies investigating the addition of MI to a behavioral weight loss program
have shown clear benefit. With a design similar to that of West and colleagues,5 Befort
nd colleagues15 examined the efficacy of augmenting a culturally targeted group

behavioral weight loss program for African American women with MI in comparison
with the group program plus a health education attention control. The authors found
no MI-related advantage in terms of either program adherence or weight loss. Women
in the MI group, however, did report higher satisfaction with individual sessions than

participants in the health education group.
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The impact of varying levels of MI exposure on weight loss outcomes was
explored in a randomized trial that compared a minimal versus enhanced
MI-based intervention for weight loss delivered primarily online.16 All participants
n this study were provided an initial face-to-face meeting that incorporated MI
trategies and then were offered a self-directed, 16-week behavioral weight loss
rogram featuring content adapted for online use from the intervention implemented

n the Diabetes Prevention Project.17 Half the participants were randomized to attend
a weekly MI-based leader-facilitated online chat group (enhanced MI) while the other
half of the sample did not have the option to participate in these additional chats. Both
groups lost significant weight from baseline; the minimal intervention group lost 5.2 �
4.7 kg and the enhanced group lost 3.7 � 4.5 kg. These intervention-related weight
losses were not statistically different between the groups. Use of the additional chats
by the enhanced group was lower than anticipated, averaging 8 of the 16 available
groups. The failure to make full use of available MI-inspired chats may have
decreased the potential utility of the intervention. The MI components were delivered
by a graduate student with 3 days of training in MI, which raises questions about the
skill level of the treatment delivery. This issue of what constitutes adequate training to
provide highest quality MI intervention is of strong interest, and definitive standards or
guidance are not available at this time.18 However, the findings that both groups did
equally well and that intervention engagement (as evidenced by behaviors such as
completion of online self-monitoring logs, posting on message boards, and Web site
visits) was related to weight loss in both conditions suggests that delivery of MI from
professionals with modest training presents no harm, even if it may not offer specific
additive benefit. This conclusion should be reassuring to those implementing MI in
applied settings.

Inconclusive outcomes in some studies raise concerns that greater attention to the
training and supervision of MI counselors is warranted. Sufficient expertise in MI
methods and appropriate ongoing supervision of MI applications are likely necessary
for MI to produce the maximum impact on weight loss and treatment engagement
outcomes. The studies that do provide evidence for a positive effect of MI on weight
loss seem to be ones in which MI was delivered by individuals with greater counseling
experience and more MI training.5,12

On balance, evidence to date suggests that MI is a promising, well-received
intervention that may enhance weight loss among certain populations. A recent
metaanalysis of the extant literature in this area reaches a similar conclusion.2 Given
the limited number of weight loss studies that have evaluated MI as an isolated
adjunct to standard intervention as well as the lack of uniform results, more research
is indicated in order to fully explore how MI may be most effective in boosting weight
loss, particularly among men who are often underrepresented in the existing weight
management research.

MOTIVATIONAL INTERVIEWING FOR WEIGHT MAINTENANCE

The challenges associated with weight maintenance have prompted researchers to
examine MI-based strategies integrated into behavioral programs specifically tar-
geted at weight loss maintenance. For example, the PRIDE trial randomized a cohort
of overweight women with urinary incontinence who had completed a 6-month group
behavioral weight loss intervention to two different group-based weight maintenance
approaches as part of a larger trial.19 One group of participants was provided a
12-month comprehensive skills-focused maintenance program that is typical of the
standard behavioral weight management approach; the other group was randomized

to receive a novel 12-month motivation-focused intervention that offered a variety of
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strategies for enhancing and maintaining motivation for sustaining behaviors associ-
ated with weight loss (eg, physical activity, self-monitoring). The motivation-focused
group maintained as much weight loss over a period of 1 year as the traditional
skills-focused group. These results suggest that the motivational intervention could
serve as a feasible weight maintenance approach to complement the traditional skills
refinement programs that are also effective. However, the motivational intervention
implemented in this study does not allow the isolation of the unique and specific
effects of MI per se, and the results do not indicate that the motivational approach is
superior to the traditional approach.

MI may help individuals maintain weight losses achieved after gastric bypass.
Stewart and colleagues20 examined the efficacy of an intervention that combined MI
nd cognitive behavioral strategies to promote sustained weight loss in a group of
atients who had undergone bariatric surgery at least 18 months prior to study
nrollment and who were struggling with postsurgical weight gain. Although weight

oss outcomes were not formally assessed as part of this pilot study, qualitative
eedback suggested that participants learned new maintenance skills and experi-
nced both enhanced motivation and weight loss as a result of the intervention.
uture studies focusing on MI for weight maintenance in postsurgical populations
ould benefit from the addition of objective outcomes such as clinic-assessed weight
nd measures of adherence.

MI DELIVERED IN HEALTH CARE SETTINGS

One appealing aspect of MI is the potential for the intervention to be delivered by a
range of health care providers in clinical settings to target weight loss among their
patients. For example, in one study based in a primary care setting, the delivery of
MI-based dietary counseling (in person and over the phone) was more effective for
promoting weight loss among those at high risk for type 2 diabetes than was the
distribution of written materials conveying comparable dietary information.21 After the
intervention, participants in the MI-based counseling group weighed significantly less
(mean difference of 1.3 kg) than those in the control group. Further, a significantly
greater proportion of those participants who received MI counseling (23.6%) reached
the predefined goal of 5% weight loss than did those provided with written materials
(7.2%). Similarly, another study demonstrated that overweight and obese individuals
who received weight loss counseling from a physician who used MI-consistent
techniques were more likely to return to clinic having lost weight than those who
received advice to lose weight from a primary care physician who used more
MI-inconsistent behaviors.22

In a family medicine clinic, McDoniel and colleagues23 investigated the effects of a
echnology-delivered weight loss intervention provided to obese patients. In this
tudy, all patients received 2 MI sessions delivered by exercise physiologists plus a
eries of automated e-mailed newsletters designed to promote weight loss. Addition-
lly, patients were randomized to one of two groups. One group received a standard
ritten nutrition plan and self-monitoring journal. The other group was provided with
smart phone that allowed detailed self-monitoring and provided personalized

eedback with a nutrition program tailored to the patient’s resting metabolic rate and
ndividual energy expenditure. Both groups lost 3 kg or more over the 12-week
ntervention, but there were no significant differences between groups. The authors
oncluded that an MI-based intervention in and of itself is effective in inducing weight

oss and that additional technology may not add benefit. However, given that all
articipants received both MI sessions and nutritional information, it is not possible to

isentangle potential independent effects of MI in this study. Further, there was no
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control group to offer more definitive evidence of a significant effect of the MI
intervention alone.

Brief MI strategies also have been implemented as part of a worksite intervention.
Groenveld and colleagues24 used MI in an attempt to help lower the cardiovascular
risk of male workers in the construction industry. Participants were randomized to
either a usual care condition, which consisted of brief communication from a
physician about their individual risk for cardiovascular disease, or an MI condition, in
which participants were offered 7 MI contacts from a nurse or physician over 6
months. As part of the MI intervention, participants could elect to focus on smoking
cessation or weight loss–enhancing behaviors (diet and physical activity). Partici-
pants who elected to focus on diet and physical activity lost weight (relative to
baseline) at both 6 and 12 months, but the loss was not significantly greater than that
of patients in other groups. Process evaluations indicated that although the interven-
tionists used many MI-consistent strategies, they did not reach a level of skill that
would be considered MI-proficient by standard MI quality control measures. This
lesser proficiency may account for the lack of superior efficacy and points to the
importance of skilled MI delivery when considering the potential magnitude of additive
benefit achieved with MI.

ISSUES RELATED TO TRAINING

The amount of training necessary to ensure adequate MI skill development among
practitioners seeking to promote weight loss is not clear at this time. Standard
recommendations are to obtain formal MI training and receive performance feedback
to cultivate adequate MI skills. Providers may find that obtaining MI training enhances
their interactions with patients beyond the scope of weight loss per se, given the
range of behavior change targets that seem to benefit from an MI approach. Evidence
of benefits for using MI to address such common issues as smoking cessation,25

medication adherence,26,27 and preventive screening behaviors28,29 argues for
cquiring MI proficiency to promote adherence with a broad range of treatment
ecommendations.

Practitioners interested in developing proficiency in MI skills should begin by
ecoming familiar with MI’s basic principles through participation in a workshop led
y a certified trainer. Although this initial training is key for understanding the

undamentals of MI,30 additional practice and supervision that includes regular
eedback is critical to the development of proficiency in the delivery of MI-based
nterventions.31 This approach to training can facilitate the development and refine-

ent of MI skills and provides the practitioner personalized feedback about strengths
nd areas for improvement. Although it may be impractical for practitioners to obtain
his level of MI training, a more limited exposure to an MI approach can foster the
ollaborative, patient-centered spirit of MI and improve counseling interactions.

COST-EFFECTIVENESS

One question that remains to be thoroughly explored is whether MI strategies for the
promotion of weight loss are cost-effective. Although MI has been shown to be
cost-effective for addressing some other health-related behaviors such as relapse
prevention for smoking among low-income pregnant women32 and alcohol-related
isk behavior among adolescents,33 no studies to date have addressed the cost-
ffectiveness of an isolated intervention for MI in the context of behavioral weight
ontrol. That being said, treatment packages for weight loss that incorporate MI

trategies more diffusely such as the Diabetes Prevention Project have been shown
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to be cost-effective because of the pronounced impact that successful weight loss
has on a variety of health-related outcomes.34 These encouraging findings under-
score the need for well-designed research that investigates the cost-effectiveness of
MI as an isolated component of behavioral weight control strategies.

TRANSLATIONAL RESEARCH

Finally, there is continued need for additional high-quality translational research to
explore more fully the parameters of applied contexts in which MI is efficacious and
with which populations MI may be most helpful for the long-term management of
weight. Many of the relevant studies to date were designed as highly controlled
efficacy trials targeting specific populations with MI delivered by highly trained
individuals. As a result, additional studies focused on the feasibility and utility of MI for
weight loss in more real-world settings with more representative patient populations
are warranted.

SUMMARY

MI is a patient-centered directive counseling style that aims to facilitate patients’
likelihood of making behavior change through the exploration and strengthening of
personal motivations. Hallmarks of MI include a collaborative relationship between
patient and practitioner, a focus on the elicitation and enhancement of change talk, a
nonconfrontational style, and a concerted effort to minimize resistance. MI has been
applied to a variety of health-related behaviors, and a growing body of research
suggests that this approach may be useful in the context of behavioral weight
management.

Although results are not uniform, the majority of research suggests that MI
delivered as an independent component in addition to a behavioral weight loss
program can augment weight loss and likely exerts its beneficial effects through
enhancement of treatment engagement and adherence to behavioral recommenda-
tions. Furthermore, preliminary research suggests that MI may be helpful in promoting
weight maintenance after an initial loss has been achieved.

Given that behavioral weight management is a relatively new application of MI, a
variety of issues merit further investigation. Of particular interest are issues related to
the type and extent of provider training necessary to ensure adequate skill develop-
ment, cost-effectiveness of MI, and translational research to determine the feasibility
and effectiveness of incorporating MI strategies into real-world weight loss settings.
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BSTRACT
urrent practice guidelines for management of over-
eight and obesity recommend a program of diet, exer-

ise, and behavior therapy for all persons with a body
ass index (calculated as kg/m2) of at least 30 (and those
ith body mass index �25 plus two weight-related co-
orbidities). In this tripartite treatment—often referred

o as lifestyle modification—behavior therapy provides a
tructure that facilitates meeting goals for energy intake
nd expenditure. Although standard behavior therapy
eliably induces mean weight losses of approximately
0% of initial weight, these reductions are difficult to
aintain. Some authors argue that a shift in focus from

ehavior change to cognitive change will improve long-
erm results of lifestyle modification programs. This re-
iew describes, in detail, the standard behavioral treat-
ent of obesity and compares it with an alternative

reatment model that is based in a cognitive conceptual-
zation of weight control. A review of the literature sug-
ests that the differences between standard behavior
herapy and cognitive-behavioral therapy of obesity lie
ore in their underlying theories than in their implemen-

ation. Empirical comparisons of the long-term effects of
hese approaches are needed.
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besity, which is defined as a body mass index (BMI;
calculated as kg/m2) �30, has doubled in prevalence
over the past 20 to 25 years (1,2) and is associated

ith a multitude of adverse health conditions. As excess
eight increases, so do risks of developing heart disease,

ype 2 diabetes, sleep apnea, osteoarthritis, and several
ypes of cancer, among other conditions (3,4). Although
vailable weight-loss treatments are unlikely to stem the
rowth of the obesity epidemic at the societal level, they
an play a role in reducing weight-related morbidity and
ortality at the individual level.
The recommended starting point of treatment is a

tructured program of diet, exercise, and behavior ther-
py that is often referred to as lifestyle modification.
ractice guidelines issued by the National Heart, Lung,
nd Blood Institute and the North American Association
or the Study of Obesity indicate that this intervention is
ppropriate for all obese persons, as well as for those who
re overweight (ie, BMI of 25 to 29.9) and have two or
ore weight-related comorbidities (see Table) (5). Life-

tyle modification can be delivered in a variety of set-
ings, including primary care (6), clinical research (7),
ommercial (8,9), and private dietetics practice (10). Typ-
cally, these programs induce modest weight reductions
hat are associated with statistically and clinically sub-
tantial improvements in weight-related health condi-
ions (eg, sleep apnea, diabetes, hypertension, hyperlip-
demia) and psychosocial outcomes (eg, mood, quality of
ife, body image) (3,11-13).

The Diabetes Prevention Program (DPP) provided an
xcellent example of the implementation and effects of
ifestyle modification. The DPP was a large, multicenter,
andomized controlled trial in which 3,234 overweight
nd obese (mean BMI�standard deviation of 34.0�6.7)
dults with impaired fasting glucose (ie, �110 mg/dL [6.1
mol/L]) were assigned to receive placebo, metformin

850 mg, twice daily), or lifestyle modification (14). The
ifestyle intervention was delivered primarily by regis-
ered dietitians and consisted of 16 individual sessions
ver the first 24 weeks. Sessions were then held at least
nce every 2 months for the remainder of the study. The
ifestyle modification program induced a weight loss of
.7 kg during the first year of treatment, compared with
osses of 2.7 kg and 0.4 kg in the metformin and placebo

roups, respectively. At 4 years, lifestyle, metformin, and
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lacebo groups maintained losses of 3.5, 1.3, and 0.2 kg,
espectively. The primary outcome of the study, however,
as not weight loss, but the cumulative incidence of type
diabetes over 4 years. The risk of developing diabetes

mong those who had received lifestyle modification was
8% lower than those who had received placebo and 31%
ower than participants who had received metformin. A
ollow-up to the DPP, called Look AHEAD (Action for
ealth in Diabetes), is currently being conducted to de-

ermine whether a program of diet, exercise, and behav-
or therapy can reduce fatal and nonfatal cardiovascular
nd cerebrovascular events in obese adults with type 2
iabetes (15).
This review describes the principal components of life-

tyle modification for obesity. Like behavioral treatments
or psychological disorders, standard behavior therapy of
besity is based primarily in learning theory (ie, behav-
orism), applying the principles of classical and operant
onditioning. When applied to weight control, however,
tandard behavioral programs also frequently include
ognitive strategies to induce behavior change. Thus, some
uthors consider typical lifestyle modification programs to
e cognitive-behavioral in nature (16). Others assert that
he term cognitive-behavioral should be reserved for those
reatments whose primary objective is cognitive change.
ccording to Cooper and Fairburn, for example, cognitive-
ehavioral therapy for obesity seeks not to change eating
nd exercise behaviors, per se, but the cognitive processes
hat maintain those behaviors (17,18).

The following section describes the diet and exercise
ecommendations typically made in lifestyle modification
rograms and the behavioral and cognitive elements that
omprise standard behavior therapy of obesity. The sub-
equent sections compare and contrast this interven-
ion—the goal of which is behavior change—with an ex-
licitly cognitive-behavioral therapy—the goal of which is
ognitive change.

TANDARD BEHAVIOR THERAPY OF OBESITY
istorically, behavioral weight-loss programs included
eekly sessions of 60 to 90 minutes each, for approxi-
ately 6 months, and induced mean weight losses of

pproximately 10% of initial weight (19). Without contin-
ed treatment, however, participants usually regained

Table. The NHLBIa/NAASOb guidelines for selecting clinical weight-l

Treatment 25-26.9

Diet, physical activity, and behavior therapy With comorbidities
Pharmacotherapy
Surgery

aNHLBI�National Heart, Lung, and Blood Institute.
bNAASO�North American Association for the Study of Obesity.
cAdapted from National Heart, Lung, and Blood Institute, North American Association for th
and Obesity in Adults. Bethesda, MD: National Institutes of Health; 2000.
dCalculated as kg/m2.
eThe � represents use of indicated treatment regardless of comorbidities.
pproximately one third of their lost weight within the t
rst 6 months after treatment ended and returned to
heir baseline weights within 5 years (20). Perri and
olleagues found that weight regain could be minimized
y offering “maintenance” sessions every other week for
n additional 12 months (21). Although extended treat-
ent has become the norm since publication of Perri and

olleagues’ study, longer-term studies that included no-
reatment follow-up periods have revealed that extended
reatment is effective for delaying—not preventing—
egain (22).

The behavior therapy component of lifestyle modifica-
ion can be delivered in individual sessions (as in the
PP) or in groups of approximately 10 participants (as in
ook AHEAD) (7,15). While both treatment modalities
re efficacious, Renjilian and colleagues found that par-
icipants who were randomized to receive group-based
herapy lost considerably more weight (11.0�4.8 kg) after
6 weekly sessions than did those who were treated in-
ividually (9.1�3.7 kg) (23).

ietary Guidelines
he National Heart, Lung, and Blood Institute and North
merican Association for the Study of Obesity’s Practical
uide: Identification, Evaluation, and Treatment of Over-
eight and Obesity in Adults (hereafter referred to as
ractical Guide) recommends a low-calorie diet of 1,000
o 1,200 kcal/day for overweight women and 1,200 to
,600 kcal/day for overweight men and heavier (ie, �165
b) or more active women (5). These intake goals are
ntended to induce a caloric deficit of 500 to 1,000 kcal/
ay and, thus, a weight loss of 0.5 to 1.0 kg/week. Very-
ow-calorie diets, of �800 kcal/day, are no longer recom-

ended. Despite producing greater initial weight losses
han more moderately restrictive diets, very-low-calorie
iets require medical monitoring and nutritional supple-
entation. In addition, very-low-calorie diets have been

hown to have no benefits over low-calorie diets for long-
erm weight control (24).

The Practical Guide recommends a low-calorie diet
hat provides �55% of kilocalories from carbohydrate,
30% from fat (8% to 10% from saturated fatty acids),
nd approximately 15% from protein (5). The optimal
acronutrient composition for reducing diets, however, is

he subject of some debate. Several randomized con-

terventions for overweight and obese adultsc

Body Mass Index Categoryde

27-29.9 30-34.9 35-39.9 >40

With comorbidities � � �
With comorbidities � � �

With comorbidities �

y of Obesity. The Practical Guide: Identification, Evaluation, and Treatment of Overweight
oss in

e Stud
rolled trials found that low-carbohydrate (ie, �30 g/day)
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iets produced greater initial weight reductions than the
ore traditional low-calorie diets described above, but

hat weight losses with the two diets were not signifi-
antly different 12 months after starting the diets (25-
8). A recent randomized trial of popular reducing diets
uggested that the macronutrient composition of the diet
as not an independent predictor of weight loss (29).
odest weight losses were achieved with each diet (ie,
eight Watchers, the Zone, Atkins, and Ornish), with no

ignificant differences between groups at 2, 6, or 12
onths. The authors found that dietary adherence—re-

ardless of group assignment—accounted for 36% of the
ariance in weight loss. This finding suggests that the
ptimal low-calorie diet for long-term weight control is
he one that is most easily followed.

ncreasing Dietary Adherence
dherence to a low-calorie diet can be enhanced by in-

reasing structure. Additional structure limits food
hoices, thereby reducing temptation and the potential
or miscalculating energy intake. One means of increas-
ng the structure of a low-calorie diet is by providing meal
lans (ie, grocery lists, menus, and recipes). Evidence of
his concept comes from Wing, Jeffrey, and colleagues,
ho found that providing both low-calorie food (free of

harge or subsidized) and structured meal plans resulted
n substantially greater weight losses than standard be-
avior therapy with no additional structure (30). Fur-
hermore, there were no differences between the group
hat received meal plans and those that received food.
he clinical implications of these findings are clear: pro-
iding patients with low-calorie meal plans is a practical
eans of increasing the structure of a low-calorie diet,

hereby improving adherence and optimizing weight loss.

xercise Guidelines
he amount and type of physical activity recommended in

ifestyle modification varies across programs. The Practi-
al Guide states that “all adults should set a long-term
oal to accumulate at least 30 minutes or more of mod-
rate-intensity physical activity on most, and preferably
ll, days of the week” (5). Moderate-intensity exercise is
efined as that which expends 4 to 5 kcal/minute and an
xample is walking for 30 minutes at 4 mph. The Practi-
al Guide, as well as the DPP and Look AHEAD lifestyle
odification programs, recommends that the exercise

egimen be implemented slowly, beginning at 10 minutes
er day to avoid fatigue, muscle soreness, strains, or more
erious medical consequences (5,7,15).
The Dietary Guidelines for Americans 2005 suggests

ifferent levels of physical activity based on weight- and
ealth-related goals (31). According to this report, all
dults should accumulate at least 30 minutes of moder-
te-intensity activity on most days to reduce the risk of
hronic disease. Adults seeking to manage weight or pre-
ent unhealthy weight gain should get at least 60 min-
tes of moderately to vigorously intense exercise on most
ays. Those who are seeking to maintain a weight loss
hould engage in 60 to 90 minutes of moderate physical

ctivity on most days. 6

4 January 2007 Volume 107 Number 1
ncreasing Adherence to Activity Recommendations
ontrary to findings regarding dietary adherence, exer-
ise adherence seems to increase with less structure.
vidence from randomized trials suggests that persons in
tandard behavior therapy engage in more physical ac-
ivity if they are instructed to do so at home (ie, on their
wn) than if they attend on-site, supervised, group-based
xercise sessions (32). Participants also accumulate more
inutes of activity if they are encouraged to do so in
ultiple short sessions (of 10 minutes each), rather than

n one long session (33). Other findings suggest that in-
reasing lifestyle activity (ie, energy expended in daily
asks) produces equivalent weight loss, and can be more
ffective for maintaining a reduction, as compared with
rogrammed activity (ie, a “workout”) (34). Decreasing
he structure of physical activity apparently reduces bar-
iers that inhibit exercise (eg, lack of time or financial
esources).

ehavioral Skills
ehavior therapy provides patients with a set of princi-
les and techniques with which to modify eating and
ctivity habits. This treatment is distinct from traditional
sychotherapy. The purpose is not to treat or eliminate a
sychiatric disorder, but to change eating and exercise
ehaviors. In addition, this intervention seeks not to pro-
ide insight into the origins of the problem behaviors, but
o teach skills for changing them.
elf-Monitoring. Self-monitoring of food and energy intake
s perhaps the most important skill taught in standard
ehavior therapy, and can also be the most difficult to
mplement correctly. Persons in the general population
ave been found to underestimate their calorie intake by
% to 34% (35,36). For persons seeking weight loss—
specially those who report an inability to lose weight—
he error in estimation can approach 50% (37). Thus, care
ust be taken to educate patients on the use of measure-
ent tools (eg, cups, spoons, scales), Nutrition Facts la-

els, and calorie-counting guides. In-session modeling
nd practice are useful for this purpose. Participants in
ifestyle modification are instructed to record the time,
mount, preparation, and calorie content of all foods and
everages consumed, as well as a description of the item
tself. By recording additional contextual information (eg,
unger ratings, emotions, and activities at the time of
ating), eating-related contingencies can be identified
nd targeted for change.
The importance of self-monitoring was demonstrated

y Baker and Kirschenbaum, who rated the self-monitor-
ng records of participants in an 18-week standard behav-
or therapy program and separated participants into
uartiles of monitoring consistency (38). They found that
he most consistent monitors achieved a mean weight loss
f approximately 15 kg, whereas those who did not keep
ood records gained an average of approximately 4 kg.

Energy intake is not the sole focus of self-monitoring.
hysical activity is also monitored and recorded in behav-

or therapy. At a minimum, participants record the type
nd amount (in minutes) of programmed activity. They
lso can monitor their lifestyle activity with a pedometer.
dults in the general population take approximately

,000 to 7,000 steps per day, with obese persons walking
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early 2,000 fewer steps each day than persons of aver-
ge weight (39,40). Using the clear and immediate feed-
ack provided by a pedometer, participants in lifestyle
odification are encouraged to increase their energy ex-

enditure by making small increases in the number of
teps they take each day. Several authors currently
ecommend accumulating at least 10,000 steps per
ay (41,42).
oal-Setting. Participants in standard behavior therapy
re instructed to set specific (ie, quantifiable) behavioral
oals. Rather than setting a goal of “I’ll try harder,” for
nstance, participants are encouraged to describe observ-
ble behaviors that they will implement, such as, “I will
repare my dinners for the week on Sunday afternoon so
hat I can avoid eating out this week.” Goals also should
e time-limited. Typically, the time frame is 1 week (as in
he previous example) because sessions are held weekly.
inally, behavioral goals should be realistic, yet moder-
tely challenging. Those characteristics increase the like-
ihood of success and engender a sense of accomplish-

ent, which can be reinforcing. (The extent to which
eight loss goals should be realistic is discussed later.)

timulus Control. According to the principles of operant
onditioning, reinforcing stimuli are those that increase
he probability that a given behavior will be repeated.
xamples of stimuli that reinforce healthful eating and
xercise behaviors include the weight loss itself and the
esulting improvements in quality of life, body image, and
ealth. Although those stimuli are not under the control
f the behavior therapist, the therapist can assist lifestyle
odification participants in establishing schedules and

riteria for rewarding themselves for desirable behavior.
t is essential that receipt of the reinforcer be made con-
ingent upon the implementation of the target behavior.
he promise of a pedicure for meeting all exercise goals

or the month, for example, will not be motivating if the
articipant proceeds with the pedicure regardless of
ehavior.
Principles of classical conditioning also are relevant to

ehavioral weight control and are applied to break the
ssociations of nonfood cues with eating. If a person ha-
itually eats breakfast in her car during her morning
ommute, for instance, several nonfood cues (eg, sitting in
he car, familiar sights along the drive to work) will
timulate her desire to eat. Similarly, if a person repeat-
dly snacks on his couch after dinner, the act of sitting on
he couch (at any time), watching television (if that is a
ypical activity during evening snacking), or even feelings
f fullness from dinner, will become cues to eat snack food
n the future. Thus, participants in standard behavior
herapy are taught to restrict their eating to the kitchen
r dining room table, so as to reduce the number of cues
hat become associated with eating.

A simpler method of stimulus control involves reducing
he availability of cues for undesirable behavior (eg, over-
ating, inactivity) and increasing cues for desirable be-
avior. For example, participants in lifestyle modification
ay be encouraged to keep tempting foods out of sight or,

f possible, to purge their homes of those foods altogether.
ood records should be kept in the eating area so that
articipants are cued to record their intake immediately

fter eating.
ehavioral Substitution. Carefully managing the external
nvironment does not ensure that all cues for undesirable
ehavior will be eliminated. Many persons, for instance,
at in response to emotional stimuli. Through self-moni-
oring, participants in standard behavior therapy might
earn to identify nonhunger cues to eat and substitute
lternative behaviors for eating. If a person learned, for
nstance, that he tends to eat when anxious, he would be
aught relaxation techniques and instructed to practice
hem (instead of eating) in response to future anxieties. It
s helpful if the substitute behavior is incompatible with
ating. Listening to music, for example, might not be an
ppropriate alternative, as persons can easily eat and
isten to music simultaneously. Better options include
riting, knitting, housekeeping, and exercising, because

hese activities inhibit eating.

ognitive Skills
ognitive approaches to behavior change also are used in

he standard behavioral treatment of obesity. Two skills
hat are commonly taught are problem-solving and cog-
itive restructuring.
roblem-Solving. As taught in standard behavior therapy
rograms, problem-solving is a multistep iterative pro-
ess that is based on the work of D’Zurilla and colleagues
43,44). The first step is to identify the problem in detail.
t also is useful to identify the chain of events (ie, situa-
ions, behaviors) that preceded the problem behavior.
ne or more “links” in the chain are targeted and, in the

econd step, potential solutions are generated. Partici-
ants are advised to look beyond the most obvious solu-
ion to “brainstorm” a number of potential options. The
hird step entails listing pros and cons, then conducting a
ost�benefit analysis, for each possible solution. The
ourth step is to choose the most feasible solution and
mplement it for a given period of time. When that period
lapses, the fifth step, evaluation, is undertaken. Success-
ul solutions are continued. If the attempted solution
ails, the process begins again.
ognitive Restructuring. Negative thoughts can be obsta-
les to desired behavior change. Thus, patients in stan-
ard behavior therapy are taught to monitor the
houghts that interfere with their ability to meet be-
avioral goals, identify distortions in those thoughts,
nd replace the dysfunctional thoughts with more ra-
ional ones. All-or-nothing thinking—particularly with
egard to success or failure—is a common cognitive
istortion seen in weight-loss therapy. The example
elow illustrates how cognitive restructuring can be
ndertaken to correct this distortion within a lifestyle
odification program.
A patient lost approximately 7% of her body weight in

he first 20 weeks of treatment. The size of her weight
osses began to decline at week 16. At her week 21 visit,
he lost no weight and, at week 22, she regained a small
mount of weight. The following hypothetical exchange
ook place during the week 22 session:

nterventionist (I): You’ve been putting forth a great
deal of effort over the past 5 months and it has really
been showing in your weight loss. Last week, though,
the scale didn’t move for you and, this week, you had a

small weight gain.
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atient (P): I was really discouraged after weighing in
last week. I thought, “If I’m not going to lose weight,
why am I working so hard? What am I getting out of it?”
So I wasn’t as consistent as usual with my record keep-
ing and I took a vacation from exercise. I guess that’s
why I gained weight this week.

: OK. After a week of staying weight-stable, you basically
told yourself that self-monitoring and walking were
wastes of your time.
: Right.

In this exchange, the patient and interventionist iden-
ified an “ABC” sequence of activating event (ie, the lack
f weight loss), belief about the event (ie, efforts are going
nrewarded), and consequence (ie, a reduction in self-
onitoring and physical activity). Following this ABC
odel, pioneered by Ellis, the interventionist examined
hether the belief is based on reality or cognitive error (45).

: I’d probably have given up, too, if I were in your situ-
ation and had the same thoughts. Let’s now examine
those thoughts and see if they’re accurate. Maybe
there’s another way of thinking about your weight over
the past 2 weeks. Why did you start coming to these
sessions in the first place?
: I wanted to lose weight and be healthier. I had high
blood pressure and my doctor told me I was prediabetic.

: Had high blood pressure?
: Yes. It’s under much better control now that I’ve lost
some weight and started exercising. My blood sugar
looks normal, too. I didn’t want to go on medications
and so far I’ve been able to avoid them.

: Those sound like benefits to me. What else has
changed?
: I find it a lot easier now to chase my 3-year-old son
around the house. My knees don’t hurt as much as they
used to and I’m not as exhausted as I was before. I
enjoy playing with him a lot more now than I did when
I was heavier.

: Great. You’ve given me several examples of ways in
which your efforts have paid off: you’ve lowered your
blood pressure, avoided having to take medication, re-
duced your pain and fatigue, and you’re getting greater
enjoyment from your time with your son. Is it fair to say
that the original thought, that you were getting noth-
ing in return for your efforts, was inaccurate?
: Yes, that’s fair.

Once the errors in the belief are identified, the inter-
entionist works with the patient to substitute more func-
ional, reality-based interpretations of the activating
vent.

: Now let’s imagine that you could go back to last week,
when your weight didn’t change, and you could change
the way you thought about the situation. Can you give
me a more accurate, more productive, set of thoughts?
: I could’ve thought, “Even though I didn’t lose weight
this week, I’ve been losing weight right along. My
health has improved and I’m enjoying life a little more
since I started counting calories and exercising. So I
guess my efforts are paying off.”

: If those had been your thoughts last week, do you think

you would have done anything differently this week? i

6 January 2007 Volume 107 Number 1
: I wouldn’t have been so discouraged, so I probably
would have kept up with my exercise routine and my
record keeping. That probably would have kept me
from gaining weight this week.

Cognitive restructuring assumes that changing beliefs
an alter affective and behavioral outcomes. This is one
f the assumptions, in fact, that underlie all cognitive-
ehavioral psychotherapies (46). The nature and history
f these therapies are discussed in greater detail below.

ognitive-Behavioral Approaches to Behavior Change
he term cognitive-behavioral therapy (CBT) is often,
istakenly, thought to refer to a singular method of psy-

hotherapy. There are, rather, several therapies to which
he label CBT could apply. The first two cognitive-behav-
oral approaches to psychotherapy were developed nearly
imultaneously, and in isolation, by Ellis and Beck
45,47). Both authors were trained in psychoanalysis and
oticed characteristic patterns of thinking in their pa-
ients that appeared to cause, maintain, or exacerbate
sychological distress. They found that psychoanalysis
id little to alter dysfunctional thought patterns and,
hus, was ineffective for relieving distress. In Ellis’
ational Emotive Behavior Therapy, as well as in Beck’s
ognitive Therapy, the therapist is more active and di-
ective than in psychoanalysis. To help patients correct
heir cognitive errors, these therapies include use of logic,
ocratic questioning, behavioral experiments, and (in
ational Emotive Behavior Therapy) direct disputation.
All CBTs—beginning with Ellis’ and Beck’s systems

nd continuing through the many derivative approaches
hat have been developed over the last 4 decades—share
hree core assumptions: (a) cognitions affect behavior, (b)
ognitions can be changed, and (c) cognitive change can
ffect behavior change (46). Several CBTs have been
ubbed “empirically supported treatments” for various
sychological disorders, including major depression, sev-
ral anxiety disorders, and bulimia nervosa (48). Empir-
cally supported treatments are those that can be deliv-
red in a standardized manner and have been shown by
ndependent investigators to be either superior to alter-
ative or placebo treatments or equivalent to other em-
irically supported treatments (49).

BT of Obesity
s shown above, standard behavior therapy of obesity in-
ludes cognitive strategies to induce changes to eating and
xercise behaviors. Furthermore, standard behavioral
eight-loss programs appear to share the assumptions of
BTs described above (46). Cooper, Fairburn, and Hawker,
owever, advanced three additional criteria for a treatment
o be considered cognitive-behavioral: (a) it is based on a
ognitive conceptualization of the processes that maintain
he problem in question (ie, thoughts and thinking patterns
re understood as central to the problem), (b) it is focused on
ltering the cognitive and behavioral mechanisms that
aintain the problem behavior, and (c) it uses both cogni-

ive and behavioral techniques to effect change in maintain-
ng mechanisms (18). Standard behavior therapy of obesity

eets the latter two, but not the first, of these criteria. That

s, standard behavior therapy aims to change both the cog-
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itive and behavioral foundations for eating and physical
ctivity habits, and uses both cognitive and behavioral
trategies to achieve those aims. However, standard behav-
or therapy understands the problem of obesity as primarily
ehavioral in nature, rather than as the product of errone-
us beliefs and dysfunctional thoughts.
According to Cooper and colleagues, standard behavioral
eight-loss programs have met with limited long-term suc-

ess because they neglect the contribution of cognitive fac-
ors to weight regain following an initial reduction (17,18).
hey developed an alternative treatment of obesity, which
xplicitly distinguishes weight loss from weight mainte-
ance and attempts to address what they see as a key
ognitive obstacle to long-term weight control: unrealistic
eight goals. Cooper and colleagues (18) stated that having
nrealistic weight-loss goals “undermines the patient’s abil-

ty to acquire and use effective weight maintenance behav-
or.” That is, when patients discover that they are unable to

eet their unrealistic weight-loss goals, they might con-
lude that continuing their efforts is futile. In so doing, they
ight ignore non–weight-related benefits that they may
ave achieved (eg, increased self-confidence). Patients then
eturn to previous eating and activity habits, which creates
state of positive energy balance and causes them to regain

heir lost weight (18).
The principal difference between standard behavior

herapy and Cooper and colleagues’ CBT of obesity lies in
he primary goal of each treatment—behavior change in
he former and cognitive change in the latter. For Cooper
nd colleagues, changes in eating and exercise behaviors
re seen as the consequence of altering the cognitions
hat underlie those behaviors. Despite this fundamental
ifference, there are overwhelming similarities between

Differences
● Cognitive change is the primary aim of CBT, whereas

behavioral change is the primary aim of standard behavior
therapy.*

● CBT is delivered only in individual sessions, whereas standard
behavior therapy can be delivered to individuals or groups.

● CBT is delivered in flexible modules, whereas standard
behavior therapy sessions are typically delivered in a
predetermined order.

Similarities
● Treatments are time-limited and problem-oriented.*
● Treatments are present- and future-focused.*
● Patient and therapist collaborate and share responsibility for

success.*
● Patient is educated on basic nutrition (calorie sources, calorie-

restriction), health effects of modest weight loss and physical
activity, and healthful eating patterns.

● Behavioral skills taught include self-monitoring (of weight,
intake, and physical activity) and goal-setting.

● Cognitive skills taught include problem-solving and challenging
of dysfunctional thoughts.

igure. Similarities and differences between standard behavior ther-
py and Cooper and colleagues’ cognitive-behavioral therapy (CBT) of
besity (17,18). *As noted in reference 18.
he treatments (see Figure). n
mpirical Support for CBT of Obesity
ooper and colleagues reported in 2003 that a study of

heir treatment was nearing completion (18). Results
rom that study had not yet been published at the time of
his writing. Thus, neither the efficacy nor the effective-
ess of this treatment can be evaluated.
The extent to which unrealistic weight goals are harm-

ul, however, has been examined empirically. Foster and
olleagues found that participants in lifestyle modifica-
ion hoped to lose approximately one third of their body
eight (50). Although a reduction of this size can be

ealistically expected with bariatric surgery, it is more
han three times the mean weight loss achieved with diet,
xercise, and behavior therapy (19,51). This finding sup-
orts the notion that unrealistic weight-loss goals are
ommon among persons seeking lifestyle modification. In
separate study, Wadden and colleagues found that par-

icipants retained their unrealistic expectations after be-
ng informed of the average weight losses achieved in
tandard behavioral programs (52).
Fortunately, having unrealistic weight-loss goals does

ot appear to be related to negative psychological out-
omes and may even be associated with greater long-term
eight reductions (53,54). Linde and colleagues, for in-

tance, found that the “dream” BMIs (ie, weight-loss
oals) participants set prior to beginning an 8-week life-
tyle modification program did not predict weight change
t the end of treatment or at 6 months’ follow-up. At 18
onths’ follow-up, however, dream BMI was significantly

elated to weight change such that those with more un-
ealistic goals maintained greater weight losses at the
nd of the study (54). These results are in direct contra-
iction to Cooper and colleagues’ assertion that unrealis-
ic weight-loss goals inhibit long-term weight control and,
hus, should be a target of intervention (17,18).

s There a Difference between Standard Behavior Therapy and
BT of Obesity?
tandard behavior therapy of obesity produces modest
eight losses that are associated with improvements in
hysical and mental health. Unfortunately, however, the
eight reductions achieved with this treatment are difficult

o maintain. Cognitive factors, as posited by Cooper and
airburn, likely play some role in the problem of weight
egain (17). The mechanisms that account for regain, how-
ver, are extremely complex and include not only cognitive
actors, but behavioral, genetic, and neuroendocrine factors
s well.
The difference between Cooper and colleagues’ CBT of

besity and standard behavior therapy lies largely in the
heoretical foundations of the treatments. The former
sserts that cognitive change is a prerequisite of long-
erm behavior change. The latter acknowledges that
hanging thoughts is helpful for altering problem behav-
ors, but that cognitive change is neither necessary nor
ufficient for behavior change. In practice, the two treat-
ents appear to be quite similar. Each includes similar

ecommendations for decreasing energy intake and in-
reasing energy expenditure. There is also considerable
verlap among the specific behavioral and cognitive tech-

iques used in the two treatments.
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ONCLUSIONS
he question of whether cognitive change precedes and
auses behavior change or vice versa has been the subject of
heoretical debate and empirical scrutiny for several de-
ades. Current research methods are unlikely to settle this
ssue definitively in laboratory settings and much less likely
o identify whether cognitive or behavioral change is pri-
ary in the successful maintenance of a weight loss

chieved in lifestyle modification. Randomized controlled
rials of standard and CBT-based lifestyle modification pro-
rams, however, are necessary to determine whether explic-
tly increasing focus on cognitive change enhances long-
erm outcomes of behavioral weight control therapy. Until
BT is shown to be equivalent or superior to standard
ehavior therapy of obesity, clinicians who wish to assist
heir clients with long-term weight control are encouraged
o use both cognitive and behavioral strategies within the
ontext of a standard behavioral lifestyle modification pro-
ram. Nutrition professionals seeking to provide such a
rogram can access the treatment manuals and participant
andouts used in the DPP’s “Lifestyle Balance” intervention

available online at http://www.bsc.gwu.edu/dpp/manuals.
tmlvdoc). As demonstrated by the DPP, registered dieti-
ians can efficaciously implement a standard behavioral
eight-loss protocol to induce modest weight reductions and
ield substantial long-term health benefits (7,14).

he author thanks Thomas A. Wadden and Jennifer L.
rasucki for their assistance in the preparation of this
rticle. Preparation of this article was supported, in part,
y National Institutes of Health grant K23-DK 070777.
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BSTRACT
ehavior change theories and models, validated within

he field of dietetics, offer systematic explanations for
utrition-related behavior change. They are integral to
he nutrition care process, guiding nutrition assessment,
ntervention, and outcome evaluation. The American Di-
tetic Association Evidence Analysis Library Nutrition
ounseling Workgroup conducted a systematic review of
eer-reviewed literature related to behavior change the-
ries and strategies used in nutrition counseling. Two
undred fourteen articles were reviewed between July
007 and March 2008, and 87 studies met the inclusion
riteria. The workgroup systematically evaluated these
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rticles and formulated conclusion statements and
rades based upon the available evidence. Strong evi-
ence exists to support the use of a combination of behav-
oral theory and cognitive behavioral theory, the founda-
ion for cognitive behavioral therapy (CBT), in facilitating
odification of targeted dietary habits, weight, and car-

iovascular and diabetes risk factors. Evidence is partic-
larly strong in patients with type 2 diabetes receiving

ntensive, intermediate-duration (6 to 12 months) CBT,
nd long-term (�12 months duration) CBT targeting pre-
ention or delay in onset of type 2 diabetes and hyper-
ension. Few studies have assessed the application of the
ranstheoretical model on nutrition-related behavior
hange. Little research was available documenting the
ffectiveness of nutrition counseling utilizing social cog-
itive theory. Motivational interviewing was shown to be
highly effective counseling strategy, particularly when

ombined with CBT. Strong evidence substantiates the
ffectiveness of self-monitoring and meal replacements
nd/or structured meal plans. Compelling evidence exists
o demonstrate that financial reward strategies are not
ffective. Goal setting, problem solving, and social sup-
ort are effective strategies, but additional research is
eeded in more diverse populations. Routine documenta-
ion and evaluation of the effectiveness of behavior
hange theories and models applied to nutrition care
nterventions are recommended.

Am Diet Assoc. 2010;110:879-891.

vidence-based medicine is the dominant trend in
health care, and dietitians are on the leading edge,
demonstrating how nutrition interventions are mea-

urably effective. Use of theoretical foundations for inter-
entions is key for understanding and measuring effec-
iveness. Hypotheses and randomized controlled trials

RCTs) can be designed around the theories that drive
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election of specific counseling methods or strategies
ased on a client’s targeted changes.
Nutrition counseling is a supportive process to set pri-

rities, establish goals, and create individualized action
lans that acknowledges and fosters responsibility for
elf-care (1). Registered dietitians (RDs) and dietetics
ractitioners frequently conduct nutrition counseling
ith clients to facilitate behavior change. To be effective,
ietetics practitioners must be knowledgeable in nutri-
ion and food science, diverse ethnic and regional culinary
uisines, and have practical experience with theory-based
ehavior change strategies. Theories and models, vali-
ated within the field of dietetics, are frameworks for
elping practitioners understand external and internal

ssues, and the dynamics that lead to behavioral changes.
se of these frameworks provides a rationale for selection

f specific counseling strategies to achieve a counseling
bjective (Figure 1).
Behavioral theory and cognitive behavioral theory are

ased on the assumption that all behavior is learned and
hat environmental and internal factors are related to
ne’s behavior (2-5). The theories endorse strategies such

Theory or model Key developers Underlying ph

Cognitive Behavioral
Theorya

Albert Skinner,
Aaron Beck,
Albert Ellis

Utilizes a direc
approach th
explore, ide
dysfunction
and acting.
think (cogni
(emotion) al
and behavio
used to effe

Transtheoretical model James O. Prochaska Describes a se
(attitudes an
behavioral s
change beh
specific stra
various poin
process and
measures in
and self-effi

Social cognitive theory
(also called social
learning theory)

Albert Bandura (7) Based on the
observing o
experiences
influences.
understandi
changing be
based on fo
retention, m
motivation (

igure 1. Summary of behavior change theories evaluated by the Am
orkgroup and associated nutrition counseling strategies. aA combin

oundation for behavioral therapy or cognitive behavioral therapy inter
s self-monitoring and problem solving, which make peo- t

80 June 2010 Volume 110 Number 6
le more aware of internal and external cues and their
esponse. Clients may be taught a variety of strategies to
romote behavior change, including self-monitoring,
roblem solving, goal setting, contingency management,
ognitive restructuring, social support, stimulus control,
tress management, and relapse prevention. The trans-
heoretical model describes behavior change as a series of
tages and provides a rationale for matching counseling
trategies to different stages of change (6). Social cogni-
ive theory introduces a construct called self-efficacy (con-
dence in one’s ability to do a specific task), which influ-
nces the effort a client is willing to expend to achieve a
oal (7). Peer modeling, skill development training, and
oal setting are some strategies endorsed by social cogni-
ive theory to be effective in enhancing self-efficacy and a
lient’s persistence in behavior change efforts.
Use of behavior change theories and models when de-

igning and implementing nutrition counseling programs
nd protocols enables dietetics practitioners to leverage
roven strategies to enhance counseling effectiveness.
ehavior change theories provide the framework or ra-

ionale for individualizing nutrition counseling interven-

phy Nutrition counseling strategies

action-oriented
ches a person to
and analyze
terns of thinking
we act (behavior),
and how we feel

ract. Both cognitive
nge strategies are
ange (2-5).

● Self-monitoring (eg, thoughts, emotions,
food intake, behavior)

● Problem solving
● Goal setting
● Rewards and contingency management
● Cognitive restructuring
● Social support
● Stress management
● Stimulus control
● Relapse prevention

ce of cognitive
entions) and
people take to
The model offers

s found effective at
the change

gests outcome
ng decision balance
(6).

Appropriate application of strategies is
dependent upon the client’s stage of
change

● Motivational interviewing
● Skill development training and coaching
● Demonstration and modeling
● Reinforcement
● Self-monitoring
● Goal setting and behavioral contracting
● Social support
● Stimulus control

hat people learn by
social interactions,
outside media
es structure for

redicting, and
r. Changes are
nditions: attention,
reproduction, and

● Demonstration and modeling
● Skill development and coaching
● Social support
● Reinforcement
● Goal setting
● Stimulus control
● Motivational interviewing

n Dietetic Association Evidence Analysis Library Nutrition Counseling
of behavioral theory and cognitive behavioral theory, which are the
ns.
iloso

tive,
at tea
ntify,
al pat
How
tion),
l inte
r cha
ct ch

quen
d int
teps
avior.
tegie
ts in
sug

cludi
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idea t
ther’s
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Provid
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ur co
otor
7).

erica
ation
ions to meet the needs of clients who may demonstrate
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arying degrees of motivation, confidence, environmental
upport, and skills. Regular documentation of the theoret-
cal framework and strategies used in nutrition counsel-
ng as part of the Nutrition Care Process will prompt
ietetics practitioners to deliberately apply specific coun-
eling strategies to address documented nutrition prob-
ems linked to specific desired outcomes. Broad adoption
f electronic medical records or systems will enable prac-
itioners to evaluate the success of various counseling
trategies in achieving intermediate treatment goals (eg,
ncrease self-efficacy or move a client from the precontem-
lation to the action stage of change) and ultimate treat-
ent goals (eg, weight loss of 5% body weight sustained

or 1 year) across the populations they serve.

ETHODS
he American Dietetic Association Evidence Analysis Li-
rary Nutrition Counseling Workgroup was formed to
onduct a systematic review of literature related to be-
avior change theories and strategies used in nutrition
ounseling. The workgroup, appointed by the American
ietetic Association Evidence-Based Practice Committee,

onsisted of seven highly accomplished experts in the
rea of counseling who are researchers, practitioners, or
ork in industry. These experts posed a series of ques-

ions related to the most commonly used behavior change
heories, models, and strategies used in nutrition coun-
eling in the outpatient setting, since these are the foun-
ation of evidence-based counseling. Nutrition counseling
trategies included in the International Dietetics & Nu-
rition Terminology (IDNT) Reference Manual: Standard-
zed Language for the Nutrition Care Process (8) were
valuated. Numerous cognitive behavioral therapy (CBT)
tudies reviewed incorporated either meal replacements
nd/or structured meal plans as an intervention strategy,
o a question was added to address this strategy.
A comprehensive literature search was conducted us-

ng PubMed MEDLINE, bibliographies of recent review
rticles, and hand searches of primary article references.
he literature search was limited to adult human sub-

ects who received nutrition counseling (provider type
uch as RD, nurse, or physician not specified) in an out-
atient or clinic setting and English language articles
ublished between 1986 and 2007. Articles were excluded
f the sample size was �10 in each treatment group,
ndividuals were diagnosed with eating disorders, or the
ropout rate was �30%. Drop-out rate criteria was not
sed if drop-out rate was a dependent variable in the
tudy or there was so little available research that there
as no alternative but to examine studies with higher
ropout rates. Use of weight-loss medications was ex-
luded except when incorporated into a theoretically
ased counseling intervention protocol.
Two hundred fourteen articles were reviewed by the
orkgroup, and 87 met the inclusion criteria. The work-
roup members evaluated the evidence and graded the
trength of the evidence based on the quality, consis-
ency, quantity, impact, and generalizability. The follow-
ng grades were applied: Grades I, II, and III, for strong,
air, and weak evidence, respectively; Grade IV desig-
ated expert opinion; and Grade V indicated no evidence

hat directly supports or refutes the question (9). b
ESULTS
his section includes the findings from the 86 primary
tudies and one systematic review related to one or a
ombination of three behavior change theories and 10
utrition counseling strategies.

ehavior Change Theories
uestions related to a combination of behavioral theory
nd cognitive behavioral theory, social cognitive theory
nd transtheoretical model, and length of treatment were
ddressed in this comprehensive review and all can be
ound in Figure 2, along with the grade assigned the
esearch evidence and the conclusion statement.
ognitive Behavioral Theory and Therapy. Behavioral theory
nd cognitive behavioral theory are the oldest and most
ested behavior-change theories used in nutrition coun-
eling (2-5). These two theories provide the theoretical
asis of most structured diet, exercise, and behavioral
herapy programs, commonly referred to as CBT, behav-
oral therapy, behavior modification, or lifestyle modifi-
ation. The National Heart, Lung, and Blood Institute
nd the American Diabetes Association both recommend
ehavioral therapy for overweight clients (10,11). CBT
ssumes that behavior is learned and can be unlearned
y using a variety of cognitive and behavioral strategies
hat are taught to clients for use throughout their life-
imes (2-5). CBT focuses on both the external factors (eg,
nvironmental stimulus and reinforcement) and the in-
ernal factors (eg, thoughts and thinking). RDs typically
pply strategies targeting both internal and external fac-
ors in an effort to disrupt undesirable eating patterns
nd behaviors.
More than 27 studies (23 RCTs) provide evidence that

BT is beneficial in facilitating modification of targeted
ietary habits (eg, decreased energy from fat, increased
ntake of fruits and vegetables), weight, and cardiovascu-
ar and diabetes risk factors.
BT Targeting Diabetes Prevention and Treatment. Particularly
mpressive are results achieved from intensive, interme-
iate-duration (6 to 12 months duration) CBT involving
atients with type 2 diabetes. The Look Ahead research
roup (12) in a large RCT (N�5,145) and Kim and col-
eagues (13) in a smaller RCT (N�58) both implemented
n intensive lifestyle intervention program and showed
ignificant improvements in fasting blood sugar, glycated
emoglobin (HbA1C), and weight. After 1 year, the Look
head research group showed nutrition counseling re-
ulted in highly significant improvements in high-density
ipoproteins; reduced use of glucose, lipid lowering, and
ypertension medications as compared to the controls;
educed triglyceride levels; increased fitness levels; de-
reased prevalence of urine albumin-to-creatinine ratios
30 �g/mg; and a decrease in the number of patients
eeting criteria for metabolic syndrome. At 1 year, Kim

nd colleagues (13) showed improvements in systolic
lood pressure and carotid mean media thickness pro-
ression. Mayer-Davis and colleagues (14) assessed the
ffect of intensive CBT compared to reimbursable care
nd usual care and found intensive care produced signif-
cantly more weight loss. Less intense and shorter (�6

onths) application of CBT with clients with type 2 dia-

etes or impaired glucose tolerance achieved significant
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Theory and target Gradea Conclusion statement

Cognitive Behavioral Theory
Short duration (�6 mo) I Four �b quality randomized controlled trials (RCTs), one Øc quality RCT, and one

Ø quality nonrandomized trial provide evidence that short-term cognitive
behavioral therapy (CBT) results in positive lifestyle change, yielding a
reduction in weight, lipid levels, fat intake, and improved glucose control.

Targeted to reduce cardiovascular
disease (CVD) risk factors only

III In two small research studies, one RCT and one nonrandomized trial of Ø quality,
CBT of short duration (8 wks) targeted to reduce CVD risk factors was shown
to produce modest, but significant, 2d in a variety of CVD risk factors. In one
study, researchers found CBT significantly 2 weight, body fat, and changed
regional body composition in both men and women, and 2 leptin level in
women, and serum cholesterol in men. In the other study, researchers found
CBT 2 serum cholesterol levels in both men and women.

Targeted to diabetic management only II Two � quality RCTs involving adult subjects aged approximately 60 y with type 2
diabetes, provide evidence that short-term CBT facilitates � lifestyle changes. One
traditional CBT program targeting African Americans significantly 2 weight,
body mass index, lipid levels, and improved glucose control beyond that of
usual care. One individually tailored CBT intervention significantly 2 self-
reported fat intake and1e physical activity as compared to a usual care group.

Targeted to weight loss only III Two small � quality RCTs provide evidence that short-term (10 wk) CBT is an
effective method of overweight and obesity treatment.

Effects on weight maintenance II One meta-analysis (29 RCTs), four RCTs, and three observational studies provide
strong evidence that weight management treatment with diet and cognitive-
behavioral therapy in a 6-mo initial intervention period results in modest
weight loss after follow-up of at least 18-mo posttreatment. Attrition rates
increased the longer the follow-up was conducted. This is a common
weakness of these studies that may result in outcome bias.

Intermediate duration (6-12 mo) I Five � quality RCTs, three Ø quality RCTs, and two Ø quality quasi-experimental
non-randomized trials provide evidence that intermediate-length CBT,
compared to standard treatment results in significant improvements in weight
management, cardiovascular risk factors and type 2 diabetes. Evidence is
strongest among patients with type 2 diabetes, due to the number, size and
quality of studies.

Targeted to reduce CVD risk factors
only

III Two RCTs, � quality and one of Ø quality, evaluated the effect of weight-
reduction programs with a behavioral component on reducing CVD risk factors
in middle-aged subjects. These researchers found CBT was significantly more
effective in facilitating weight loss, beneficial change in diet and exercise
habits, 2 triglyceride levels, 1 high-density lipoprotein cholesterol in men
and women, and 2 systolic blood pressure in women. Additional studies with
more intense, validated behavioral components should be conducted to assess
optimal outcomes achievable.

Targeted to diabetes management
only

I Three � quality RCTs, and three Ø quality, one RCT, and two quasi-
experimental-nonrandomized trials provide evidence that CBT, targeted to
people with type 2 diabetes, resulted in significant improvements in glycated
hemoglobin, fasting blood sugar, weight, and numerous CVD risk factors.
Additional research is needed to determine whether these positive outcomes
can be sustained over time.

Targeted to weight loss only III One Ø quality 6-mo RCT (86 obese adults) provides evidence that intermediate
duration CBT and behavioral therapy combined with a personalized system of
skill acquisition targeting weight loss is more effective than weight-loss
education alone in facilitating weight loss, 2 both total energy intake and
percent energy from fat, and 1 physical activity.

Long duration (�12 mo) I Nine � quality RCTs, one Ø quality RCT, one Ø quality nonrandomized trial, and
one Ø quality quasi-experimental study provide evidence that long-term CBT
(�12 mo), facilitates positive lifestyle change, which may result in significant
reductions in weight, lipid levels, blood pressure, and incidence of
hypertension. Interventions targeting prevention of type 2 diabetes were highly
successful, but those targeting diabetes management indicated difficulty
sustaining most outcomes over the long term.

(continued)

igure 2. Graded conclusion statements related to the evidence that theory-based counseling results in health and food behavior change in adults

ounseled in an outpatient or clinic setting.
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Theory and target Gradea Conclusion statement

Targeted to reduce CVD risk factors
only

I Four large, � quality RCTs provide evidence that CBT of greater than 18-mo
duration is beneficial in facilitating modification of dietary habits, weight, and
CVD risk factors.

Targeted to diabetic management only III One � RCT and one Ø quality nonrandomized trail assessed the effect of CBT
added to usual care, on diabetic management over a 2-y period. Clinically
significant outcomes reported at 6 mo were generally not sustained at the 2-y
point, with the exception of a significant 2 in total cholesterol. A third �
quality study demonstrated sustainment of positive behavioral and
psychosocial change well maintained at 2 y, but clinical outcomes beyond 6
mo are not available. Additional research is needed on the effect of CBT of
�12-mo duration on patients with diabetes, using a research design which
controls for pharmacotherapy

Targeted to prevention or delayed
onset of diabetes

I Three large, � quality RCTs provide evidence that CBT of greater than 2-y
duration is beneficial in preventing and/or delaying onset of diabetes mellitus.

Targeted to weight loss II Two � RCTs (65 participants received CBT and a very-low-energy diet [VLCD])
and one Ø quasi-experimental study (84 participants received CBT) evaluated
CBT as a component of a weight-loss program of long-term duration. CBT was
not always the variable of randomization. Participants receiving behavior
therapy lost weight at the conclusion of treatments. Upon follow-up, there was
some weight regain, but participants remained at a lower weight than
baseline. Studies that included a VLCD to initiate rapid initial weight-loss,
combined with CBT, also appeared to produce long-term weight loss. [Note:
This is not a statement recommending VLCDs or suggesting that VLCDs are
more beneficial than low-calorie diets.]

Transtheoretical model III One � quality intervention study strongly supported application of the
transtheoretical model/stages of change in improving health and food behavior
change. Much research has been accomplished to validate instruments to use
to measure stage of change in the dietary context. Additional research is
needed to support its effective application in nutrition counseling.

Social Learning Theory
Targeted to reduce CVD risk factors III One � quality RCT, evaluated the effect of six telephone-delivered counseling

sessions targeting 1 self-efficacy and outcome expectancy, social learning
theory constructs, in 65 hyperlipidemic patients not adherent to their
cholesterol-lowering diet. The intervention involved goal setting, self-
monitoring, self-reinforcement and verbal persuasion. The intervention group
significantly reduced saturated fat and cholesterol intake and had significantly
2 low-density lipoprotein cholesterol levels relative to the control group.
There was no 1 in perceived self-efficacy in the intervention group vs the
usual care group; outcome expectancy significantly 1 in the intervention
group, but was not correlated to the improvements in dietary adherence or 2
low-density lipoprotein cholesterol levels. Despite positive behavioral and
clinical outcomes, researchers failed to show a specific relationship between
self-efficacy or outcome expectancy and change in behavior.

Targeted to diabetes management III One randomized controlled trial of Ø quality evaluated a 5-wk nutrition education
and a nutrition education plus social learning intervention in 78 patients with
type 2 diabetes. In addition to nutrition education, the social learning
intervention group received information on goal setting based on individual
barriers to adherence, modeling of strategies used successfully by other
individuals with type 2 diabetes, and was taught a problem-solving method.
This 5-wk study failed to show a significant advantage of social learning
intervention over nutrition education alone. RCTs of longer duration are needed
to further explore the effect of social learning theory on diabetes management.

aGrade is assigned by the workgroup, based upon the quality, quantity, consistency, clinical impact and generalizability of the evidence supporting the conclusion. Grade I means
good/strong evidence; Grade II means fair evidence; Grade III means limited/weak evidence.
b��positive.
c Ø�neutral.
d2�decrease.
e1�increase.
igure 2. Continued
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mprovements in multiple lifestyle variables, including
lood sugar control, weight, and lipid levels (15-19).
The Diabetes Prevention Program and the Finnish Di-

betes Prevention Study achieved impressive results
ith CBT in preventing or delaying the onset of diabetes

20-27). The Diabetes Prevention Program research team
ound a significant 58% reduction in incidence of type 2
iabetes over a 4-year period, and the Finnish Diabetes
revention Study research team reported identical
esults.

Sustaining clinically significant outcomes was more
roblematic in CBT-treated clients with a diagnosis of
iabetes (28-31). In these clients, there were no signifi-
ant differences between the treatment and control
roups on measures such as fasting plasma glucose, low-
ensity lipoprotein cholesterol, triglycerides, and systolic
lood pressure beyond 6 months. Additional research is
eeded in the area of long-term CBT targeting diabetes
anagement.

BT Targeting Cardiovascular Disease. CBT of greater than 18
onths’ duration facilitated modification of dietary hab-

ts and weight to lower cardiovascular risk as found in
our large high-quality RCTs (32-35). Both the Trials of
ypertension Prevention, Phase II and the PREMIER

rial demonstrated that CBT applied to middle-aged men
nd women with pre-hypertension or stage 1 hyperten-
ion produced significant and positive effects improving
ietary habits, weight, and risk for hypertension, as com-
ared to an advice-only group (32,33). The Women’s
ealth Initiative Randomized Controlled Dietary Modifi-

ation Trial and the Women’s Healthy Lifestyle Project
oth assessed the effect of long-term (8 and 5 years,
espectively) CBT on perimenopausal or postmenopausal
omen and found significant benefits in dietary intake,
eight, waist circumference measures, and lipid levels

ompared with a control group (34,35). CBT of shorter
uration (�12 months), involving clients with cardiovas-
ular disease, also achieved significant reductions in car-
iovascular risk factors, including weight, body composi-
ion, and lipid levels (36-40).
BT Targeting Weight Management. Six studies (five RCTs)
et the inclusion criteria for weight management. Inter-

entions targeting weight loss for control or prevention of
iabetes or cardiovascular disease were reported sepa-
ately. All studies reported significantly improved weight
oss with behavioral therapy (41-46). One meta-analysis
including 29 RCTs), four RCTs, and three observational
tudies provided strong evidence that weight loss achieved
ith CBT of 6 months or less duration resulted in sus-

ained weight loss and prevention of further weight gain
t least 18 months posttreatment (47-54).
BT Treatment Duration. The Nutrition Counseling Work-
roup analyzed CBT both by health condition and dura-
ion of therapy. Since insurance companies typically pro-
ide coverage for only short-term treatment (�6 months),
he work group looked at the long-term (�18 months)
ustainment of short-term therapy. Evidence strongly
upported the effectiveness of CBT at all treatment du-
ations. Short-term CBT produced moderately good long-
erm results, but high study attrition rates were a com-

on problem in these studies (47-54). Figure 2 presents t

84 June 2010 Volume 110 Number 6
onclusions reached by the work group for each duration
uestion.
ranstheoretical Model in Nutrition Counseling. The transtheo-
etical model, with its core concept of stages of change,
escribes the sequence of cognitive (attitudes and inten-
ions) and behavioral steps people use over time to make
uccessful changes in health behavior. The model recom-
ends tailored intervention strategies for each stage (ie,

recontemplation, contemplation, preparation, action,
nd maintenance) to move an individual forward through
he stages of change (55,56).

Much research has been accomplished to validate in-
truments used to measure stage of change in the diet
ontext (57-68); however, only one high-quality random-
zed controlled trial assessed dietary outcome measures
elevant to the use of the transtheoretical model/stages of
hange (69).
Jones and colleagues (69) applied the transtheoretical
odel to 1,029 individuals with type 1 or type 2 diabetes
ho were in one of three pre-action stages for either

elf-monitoring of blood glucose, healthy eating, or smok-
ng (69). A significant treatment effect was found for the
ranstheoretical model intervention targeting healthy
ating vs usual intervention. The following significant
esults were reported: An improved stage of change
movement to the action or maintenance stage), a de-
rease of energy intake from fat, higher daily vegetable
nd fruit intake, and decreased HbA1C for those in the
ction stage. Additional intervention studies of strong
esign are needed to validate the efficacy of the trans-
heoretical model in nutrition counseling.
ocial Cognitive Theory/Social Learning Theory. Social cogni-
ive theory, built upon the foundations of social learning
heory, is rooted in the belief that people learn from
atching one another and use an internal thought pro-

ess influenced by the person (eg, beliefs), the environ-
ent (eg, how supportive) and behavior, (eg, ease of the

ask). The following strategies facilitate the learning pro-
ess: Observational learning (eg, testimonials and dem-
nstrations), sequential goal setting, task breakdown,
nd skill development training. Social cognitive theory is
ost commonly used in group settings (4). Only two small
CTs documented use of the social cognitive theory as the

heoretical framework for nutrition intervention. These
tudies failed to show clear effect (70,71). Additional
CTs of increased intensity and duration are needed to
etter explore application of this theory in nutrition
ounseling.

utrition Counseling Strategies
utrition counseling strategies are evidence-based meth-

ds or plans of action designed to achieve behavior change
oward a particular client goal (8). Each behavior change
heory offers constructs or concepts that attempt to ex-
lain behavior change and integrate data or information
bout the behavior change process (eg, self-efficacy, stage
f change) that may influence behavior change. Theories
nd models frequently suggest strategies that leverage
omponents of the change process to promote desired
ehavior change. There is overlap in that some strategies
re used across numerous theories and models. Goal set-

ing is a strategy endorsed by both CBT and social cog-
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itive theory. Dietetics practitioners apply different
trategies based on client goals and the dietetics practi-
ioner’s personal counseling style and skill set. When
sing the Nutrition Care Process, practitioners document
he strategies used in nutrition counseling and monitor
he effectiveness of the nutrition counseling process (eg,
eadiness to change, self-monitoring frequency, and
eight lost). The Nutrition Counseling Workgroup re-
iewed evidence related to the following nutrition coun-
eling strategies: motivational interviewing, self-moni-
oring, use of meal replacements and/or structured meal
lans, reward strategies, problem-solving, social support,
oal setting, cognitive restructuring, stress management,
nd stimulus control. Eleven questions related to coun-
eling strategies were addressed in this comprehensive
eview, and all can be found in Figure 3, along with the
rade given the research evidence and the conclusion.
ull descriptions of these grades and conclusions are
vailable on the American Dietetic Association Evidence
nalysis Library Web site (9).
otivational Interviewing. Motivational interviewing is a cli-
nt-centered strategy designed to elicit behavior change
y assisting clients to explore and resolve ambivalence to
hange (72,73). Dietetics practitioners frequently use mo-
ivational interviewing when they utilize the transtheo-
etical model with clients who are in the precontempla-
ive, contemplative, and preparation stages and require
ntervention targeting motivation. When applying this
trategy, an RD partners with the client to determine the
genda using empathetic, nonjudgmental, supportive, en-
ouraging, and active listening behaviors. Open-ended
uestions, reflective listening, affirmations, and summa-
ization are used to help a client explore and resolve
mbivalence and barriers to behavior change. Training in
otivational interviewing is highly encouraged for work-

ng with clients who are not in the action stage of change
72,73).

Researchers in four RCTs of high quality assessed the
ffect of motivational interviewing as an added compo-
ent to a cognitive-behavioral program (three studies) or
self-help intervention (one study) (74-77). Strong evi-

ence indicates that motivational interviewing signifi-
antly enhanced adherence to program recommendations
nd improved targeted diet-related outcomes, including
lycemic control, percentage of energy intake from fat,
ruit and vegetable intake, and weight loss. Two studies
mployed motivational interviewing as the sole style of
ntervention (without a behavioral component) with little
dded effect, when compared to a control group that re-
eived diet counseling from RDs not trained in motiva-
ional interviewing (78,79).
elf-Monitoring. Self-monitoring is used in CBT and social
ognitive theory and involves a client keeping a record of
houghts, emotions, dietary behaviors, physical activities,
nd/or health measurements (eg, blood sugar, blood pres-
ure). The record is reviewed with the client for triggers
nd patterns and used to assist with problem solving and
oal setting. Three RCTs were reviewed and provided
trong evidence that self-monitoring of food intake im-
roves nutrition-related outcomes related to weight loss
nd compliance with renal diets (80-82). Three observa-
ional studies demonstrated that clients enrolled in cog-

itive behavioral weight-loss programs who were more t
onsistent with self-monitoring were significantly more
uccessful in losing weight (83-85).
eal Replacements and Structured Meal Plans. Meal replace-
ents and structured meal plans are considered nutri-

ion counseling strategies because meal replacements
elp participants control their food intake by focusing on
ortion control as they attempt to modify their eating
abits (86). Meal replacements can be over-the-counter
hakes and bars or portion-controlled frozen meals.
tructured meal plans are detailed meal plans listing
xactly the type of food and portion size to be eaten. Meal
eplacements provide many advantages to participants
nvolved in weight-loss programs. Using meal replace-

ents reduces amount of time thinking about food selec-
ion and meal preparation for one or two meals per day,
educes exposure to foods that might tempt participants
o overeat, and avoids problems of underestimating por-
ion sizes (87).

Structured meal plans simplify food choices and in-
rease adherence to a daily energy goal. Four RCTs were
eviewed that assessed the efficacy of various types of
tructured meal plans and/or meal replacement strate-
ies as compared to self-selected diets in middle-aged
dults (88-91). Strong evidence was provided that various
ypes of meal replacements and/or structured meal plans
ere helpful strategies in achieving health and food be-
avior change goals such as weight loss and decreased fat

ntake in middle-aged adults.
Ashley and colleagues in a high-quality RCT (88,92)

valuated the use of meal replacements with a behavioral
rogram called the Lifestyle, Exercise, Attitude, Rela-
ionships and Nutrition (LEARN) Program. The authors
ound a 1-year RD-led behavioral program incorporating
eal replacements significantly more effective than both

he behavioral program without meal replacements and
ndividual counseling by a physician and nurse along
ith meal replacements (88). Two studies incorporated
oth meal replacements and structured meal plans
89,90). Wing and colleagues (89), in a high-quality RCT,
ound actual food provision (both provided free and cost-
hared with clients) and a structured meal plan with
orresponding grocery lists equally beneficial components
f a 26-week behavioral weight-loss program and supe-
ior to a standard behavioral treatment without added
ood. Metz and colleagues (90) instructed participants to
ollow a total meal replacement intervention or a tradi-
ional meal plan using food exchanges and both based on
he National Cholesterol Education Program/American
eart Association Step 1 and 2 diets. The investigators

ound that the 10-week total meal replacement interven-
ion was superior to following a traditional meal plan
90). The total meal replacement intervention achieved
ietary compliance and cardiovascular risk factor reduc-
ion. Ditschuneit and colleagues (91,93,94) followed over-
eight subjects consuming meal replacements and those

ollowing a self-selected diet for 4 years and found meal
eplacements significantly enhanced long-term weight
oss.
eward Strategies. Reward strategies involve a systematic
rocess by which a practitioner or client uses rewards as
n incentive for a specific behavior change. In nutrition
ounseling, rewards may be used for attendance, comple-

ion of food records, weight loss, or may be predetermined

June 2010 ● Journal of the AMERICAN DIETETIC ASSOCIATION 885



F
a
w

8

Counseling
strategy Gradea Conclusion statement

Motivational
interviewing

I Four randomized controlled trials (RCTs) of �b quality assessed the effect of motivational interviewing as
an added component to cognitive-behavioral programs (three studies) or a self-help intervention (one
study) and found motivational interviewing significantly enhanced adherence to program
recommendations and improved targeted diet-related outcomes including glycemic control, percentage
of energy intake from fat, fruit and vegetable intake, and weight loss.

Motivational
interviewing

III Two studies (one � and one Øc quality) employed motivational interviewing as the sole style of
intervention with little added effect, compared to standard therapy. Further research is warranted with
larger sample sizes, longer follow-up periods, and measurement of readiness to change diet behaviors.

Self-monitoring I Three RCTs, two � quality and one Ø quality, provide evidence that self-monitoring of food intake
improves nutrition-related outcomes related to weight loss and compliance with renal diets. Three
observational studies of Ø quality revealed that clients, enrolled in cognitive behavioral weight-loss
programs that were successful in losing weight, were significantly more consistent with self-monitoring.

Meal replacements
and/or structured
meal plans

I Four RCTs, three � quality and one Ø quality, assessed the efficacy of various types of meal replacement
and/or structured meal plan strategies as compared to self-selected diets in middle-aged adults, and
found the use of various types of meal replacements and/or structured meal plans helpful strategies in
achieving health and food behavior change in middle-aged adults. Additional research is needed to
determine whether benefits derived from temporary use of these behavioral strategies can be sustained
over time.

Reward strategies I Two � quality (one RCT and one meta-analysis of seven RCTs) and one Ø quality RCT found monetary
rewards or reinforcement had no treatment effect.

Problem solving II Two � quality RCTs, one in overweight and obese women and the other in postmenopausal women with
diabetes, utilized interventions that incorporated problem-solving strategies. In both studies, use of
problem-solving strategies resulted in improvements in key outcome measures including maintenance
of weight loss and in subjects with diabetes, was linked to improvements in fat consumption, self-
efficacy and physical activity.

Social support II One highly intense lifestyle change study found social support was helpful and four traditional lifestyle
change programs did not find it helpful. The definition of social support has evolved to include multiple
dimensions of social support measured pre- and posttreatment. Two RCTs, conducted in the 1990s,
manipulated social support and found no significant treatment effect. In an RCT published in 2006,
multiple dimensions of social support were measured pre- and post-treatment and use of social
resources was shown to mediate intervention effects on physical activity, fat consumption, and glycated
hemoglobin change. Additional studies are needed to measure impact of social support interventions on
outcomes.

Goal setting II One � quality RCT found a 30-min motivational interviewing session, based on self-selected diabetic self-
management goals, followed by three, 10-min telephone calls at 1, 3 and 7 wks, was significantly
more effective than usual care in reducing dietary fat intake and increasing physical activity at 1 y in
100 adults with type 2 diabetes. A � quality RCT showed similar results regarding the value of client
self-selected behavior change goals, and demonstrated the effectiveness of goal-attainment training in
realizing dietary improvements. One Ø quality observational study found 422 clients with diabetes who
used computer technology to self-select a behavior-change goal in an area of diet or exercise, and
received brief (8 to 10 mins) counseling related to the goal, were successful in reducing fat intake 2
mo later. Clients’ active participation in selecting and setting goals led to the selection of a goal from
the area that could use the most improvement and the goal that was most personally appropriate.

Cognitive
restructuring

III One Ø quality RCT assessed the additive effect of a cognitive restructuring component to a 10-wk strictly
behavioral weight-loss program in 63 middle-aged, overweight subjects and found no significant
difference between the treatment and control group in any physiological, behavioral, or cognitive
measures at baseline, posttreatment, and at 3-month follow-up. Additional research is needed on the
isolated effect of cognitive restructuring as part of a behavioral intervention on nutrition-related
outcomes.

Stress management V No new literature was found published in the past 20 years that provided evidence related to the use of
stress management on nutrition-related outcomes.

Stimulus control V No new literature was found published in the past 20 years that provided evidence related to the use of
stimulus control on nutrition-related outcomes.

aGrade is assigned by the workgroup, based on the quality, quantity, consistency, clinical impact, and generalizability of the evidence supporting the conclusion. Grade I means
good/strong evidence, Grade II means fair evidence, Grade III means limited/weak evidence, and Grade V means no available evidence.
b��positive.
cØ�neutral.

igure 3. Graded conclusion statements related to the evidence that application of theory-based nutrition counseling strategies results in health
nd food behavior change in adults counseled in an outpatient or clinic setting. NOTE: Information from this figure is available online at

ww.adajournal.org as part of a PowerPoint presentation.
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y the client for reaching a defined goal. Financial incen-
ives given for skill acquisition or weight lost had no
reatment effect as found in two RCTs and one systematic
eview (including seven RCTs) (95-97).
roblem Solving. Problem solving techniques are fre-
uently used collaboratively with clients and involve
dentification of barriers to goal achievement, brain-
torming solutions, weighing the pros and cons of poten-
ial solutions, implementing solutions, evaluating solu-
ions for effectiveness, and adjusting strategies (5). Two
ositive quality RCTs, one in overweight and obese
omen and the other in postmenopausal women with
iabetes, utilized interventions that incorporated prob-
em-solving strategies. In both studies, use of problem-
olving strategies resulted in maintenance of weight loss.
n subjects with diabetes, use of problem-solving strate-
ies was associated with improvements in fat consump-
ion, self-efficacy, and physical activity (98,99).
ocial Support. Social support may be defined as the ability
o build and utilize a network of family, friends, col-
eagues, and health professionals for information, encour-
gement, emotional support, and enhancing the envi-
onment to support behavior change (8). Dietetics
ractitioners may assist clients using this strategy by
stablishing a collaborative relationship with a client,
elping a client identify potential family and community
upport, and coaching a client on how to effectively elicit
his support. Assessment of the effect of social support on
utrition-related behavior varies widely and includes
ultiple dimensions of social support measured by using

astly different tools and criteria.
In two studies conducted in the 1990s, researchers

ssessed the effect of spouse and friend inclusion in be-
avioral therapy and found no significant treatment ef-
ect (100,101). One highly intense lifestyle change study
ound social support was helpful to mediate intervention
ffects on physical activity, fat consumption, and HbA1C
hange (31,102). Additional research is needed to mea-
ure the effect of varying types of social support (eg,
erceived social support, quality and size of social net-
ork, or emotional support) on specific types of behavior

hange goals within varying populations (eg, elderly or
hildren).
oal Setting. Goal setting is a collaborative activity be-
ween a client and a dietetics practitioner in which a
lient determines from a number of potential courses of
ction what he or she is willing to expend energy to
chieve (8). It is an important strategy in CBT, social
ognitive theory, and motivational interviewing and fre-
uently a key component of the Nutrition Care Process. It
s appropriate for clients who are ready to make behavior
hange. A client may need coaching on setting realistic,
imely, and measurable goals, and require assistance in
aining the required knowledge and skills for goal attain-
ent. It is essential to monitor and document client

rogress toward long- and short-term goals, providing
pportunity for problem solving and celebrating success.
Clark and colleagues (16), in a well-designed RCT,

ested the effect of goal setting as the independent vari-
ble. A 30-minute goal setting session employing a moti-
ational interviewing style, based on self-selected dia-

etic self-management goals, was used. Follow-up was s
rovided via three, 10-minute telephone calls at week 1,
eek 3, and week 7. This relatively low-resource-inten-

ive protocol was significantly more effective than what
as described as usual care in reducing dietary fat intake
nd increasing physical activity at 1 year in 100 adults
ith type 2 diabetes. Unfortunately, the authors did not
efine the components of usual care. Berry and colleagues
103), in another RCT, showed similar results regarding
he value of client self-selected behavior change goals and
emonstrated the effectiveness of goal attainment train-
ng in realizing dietary improvements. In a third study,
22 clients with diabetes who used computer technology
o self-select a behavior change goal and received brief (8
o 10 minutes) counseling related to that goal were suc-
essful in reducing fat intake 2 months later (104). Cli-
nts’ active participation in selecting and setting goals
ed to the selection of a goal that was personally appro-
riate and valued by the client (104).
ognitive Restructuring. Cognitive restructuring is a strat-
gy frequently used by nutrition counselors to increase
lients’ awareness of their perceptions of themselves and
heir beliefs related to diet, weight, and weight-loss ex-
ectations (8). Because use of cognitive restructuring tar-
eted to patients with eating disorders was excluded from
eview, cognitive restructuring as an independent vari-
ble was found in only one study. In this RCT, the addi-
ive effect of a cognitive restructuring component to a
0-week strictly behavioral weight-loss program was
ested in 63 middle-aged, overweight subjects (105). No
ignificant differences were found between the treatment
nd control group in any physiological, behavioral, and/or
ognitive measures at baseline, posttreatment, and at
-month follow-up. Additional research is needed to iso-
ate the effect of cognitive restructuring as part of a
ehavioral intervention on nutrition-related behaviors.
tress Management. Stress management guidance target-
ng environmental stress (eg, guidance to plan ahead or
se of time management skills) and emotional stress (eg,
se of positive self-talk or relaxation exercises) are some-
imes utilized in nutrition counseling situations (8). No
iterature published in the 1986-2007 timeframe was
ound that assessed the effect of stress management
trategies on nutrition-related outcomes.
timulus Control. Stimulus control is a core strategy used
n behavioral therapy that involves modifying social or
nvironmental cues or triggers that encourage undesir-
ble behaviors related to diet and exercise (8). In accor-
ance with strict behavioral theory, attention is given to
einforcement and rewards for successfully modifying en-
ironmental triggers. No new literature that provided
vidence related to the use of stimulus control on nutri-
ion-related outcomes has been published in the past 20
ears.

ndividual vs Group Counseling. Few articles assessed the
ndependent effect of group vs individual counseling on
utrition-related outcomes. Three high-quality RCTs
valuated individual vs group counseling targeted to
eight or diabetes management in middle-aged subjects

88,106,107). Group counseling was significantly more
ffective than individual counseling. Attrition rate in two
f the studies was �30%. Further research is needed to

upport these findings.
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ONCLUSIONS
he nutrition care process incorporating client-centered
ounseling techniques is an important component of ef-
ective chronic disease prevention and management. Nu-
rition counseling delivered by dietetics practitioners has
een demonstrated to improve weight loss and mainte-
ance, blood glucose levels for persons with type 2 diabe-
es, and cardiovascular disease risk factors. A plethora of
vidence exists to support the use of CBT to facilitate
ehavior change targeted to the reduction of cardiovas-
ular disease risk, prevention and treatment of diabetes,
nd weight loss. Evidence related to the use of the trans-
heoretical model in the context of diet change is emerg-
ng. This theory offers not only validated stage-appropri-
te strategies to enhance behavior change, but suggests
eaningful outcome measures (eg, diet readiness to

hange) to assess progress of clients not in the action
tage of change.
Constructs, variables, and strategies central to social

ognitive theory (or social learning theory) are frequently
sed as a part of effective diet counseling—demonstra-
ions, skill training, and testimonials, for example. Nu-
erous tools have been validated that measure core con-

tructs of this theory (eg, self-efficacy and outcome
xpectation), but few nutrition counseling intervention
tudies have been published that use this theoretical
ramework. Improved documentation relevant to this the-
ry will help determine its potential value in facilitating
utrition-related behavior change.
Strong evidence supports the effectiveness of self-mon-

toring, motivational interviewing (particularly when
sed in combination with CBT), and meal replacements
nd structured meal plans as strategies in nutrition coun-
eling. Current research does not support the use of fi-
ancial rewards as an effective strategy to instigate nu-
rition-related change. Good evidence supports the use of
oal setting, problem solving, and social support strate-
ies, but further research is needed to assess effective-
ess in a broader range of populations and over a broader
pectrum of nutrition-related goals. Research also sup-
orts group vs individual counseling, indicating that di-
tetics practitioners should be encouraged to develop ef-
ective group facilitation skills.

Dietetics educators who teach nutrition counseling
ourses can use the results of this systematic review to
xplain the evidence supporting specific theories that pro-
ide the framework for helping clients change their di-
tary and activity behaviors. In addition, educators can
uide students to acquire the skills required to make
ffective use of the strategies that have a sound scientific
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igure 4. Resources for nutrition counseling training.
asis.
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Based on this analysis, further research is needed to
alidate the effectiveness of the transtheoretical model
nd social cognitive theory as a framework for nutrition
ounseling. Additional research is also needed to deter-
ine the optimal application of goal setting, problem

olving, and social support behavior change counseling
trategies.
Dietetics practitioners are encouraged to use behavior

hange theories and strategies to plan effective nutrition
ounseling interventions. Advanced training in use of
heory-based strategies is available and recommended for
hose who wish to enhance their counseling effectiveness.
ood sources of nutrition counseling training are listed in
igure 4. Routine use and documentation of evidence-
ased interventions will enable members of our profes-
ion to better understand the intricacies of nutrition-
elated behavior change and strategies that are effective
n aiding clients in achieving behavior change goals.
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An understanding of the relationship between obesity and eating disorders has grown
in recent years. Obesity is characterized by an excessive amount of fat in tissues of
the body. Body fat typically is estimated by the body mass index, calculated as weight
in kilograms divided by height in meters squared. Persons with a body mass index of
30 kg/m2 or greater are considered obese.1 In 2007 and 2008, the prevalence of
obesity among US adult men was 32.2% and among adult women was 35.5%,
although the rate of increase in prevalence of adult obesity has slowed over the past
10 years.2 In the past, obesity had itself been considered to be an eating disorder. We
have learned, however, that most overweight and obese persons do not overeat in
any distinctive pattern. For a smaller number, however, 2 clear patterns of overeating
have been identified: Binge eating disorder (BED) and night eating syndrome (NES).
Both disorders are more prevalent among overweight and obese persons than among
persons of normal weight, and they contribute to the overweight of such persons.

BINGE EATING DISORDER

Binge eating was first described by Hippocrates, who viewed it as a “sick form of
hunger.”3 The first proposal of binge eating as a syndrome occurred in 1959 when it

as proposed as “BED.”4 Since then, formal diagnostic criteria have been proposed
nd appear with a provisional diagnosis in the Diagnostic and Statistical Manual of
ental Disorders, Fourth Edition, Text Revision (DSM-IV-TR, 2000). These criteria
ere based on 2 large studies (of 1984 and 1785 persons, respectively) conducted at
2 eating disorder programs.4,5 Two core features and several associated features

have been identified.

Diagnostic Features

The first of 2 “core features” of the diagnosis of BED are “eating within a discreet
period of time . . . an amount that is definitely larger than most individuals would eat
under similar circumstances.”6 The second “core feature” of BED is experiencing a
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loss of control over eating during this period of time, as if one cannot stop eating or
limit the quantity eaten. BED is to be distinguished from bulimia nervosa by the
absence of compensatory behaviors such as vomiting, laxative abuse, or compulsive
exercising. A sense of shame and disgust with oneself is associated with episodes of
BED that cause significant distress. Compared with control (non-BED) obese per-
sons, those with BED suffer from more severe obesity; earlier onset of overweight;
earlier onset of, and more frequent, dieting; and greater psychopathology.4,5

Prevalence

Estimates of the prevalence of BED vary widely, depending on the method of
assessment (eg, survey vs interview) and the definition of a binge. In 2 community
surveys, the prevalence was as low as 1.8%7 and 2.0%.3 Interview-based studies of
treatment-seeking obese persons found higher rates (8.9%8 and 18.8%9). The
prevalence of BED is greater the more severe the obesity; thus, rates of BED among
severely obese persons undergoing bariatric surgery were 27%,10 38%,11 and
47%.12 Equal numbers of white men and women are afflicted with BED, whereas

lack men report the disorder less often than black women.13–15

Psychiatric Comorbidity

Two risk factors for BED have been documented: Psychiatric disorders and obesity.
Psychopathology, especially depression, has been consistently reported among
people with BED.16–25 Axis II disorders, particularly clusters B (dramatic–emotional)
and C (anxious–fearful),17,19,21 also occur frequently in binge eaters (Table 1). In a
ommunity study, binge eaters showed several more vulnerabilities than the healthy
ontrol subjects, including frequent parental depression; greater susceptibility to
besity; more exposure to negative comments about shape, weight, and eating;
orbid perfectionism; and negative self-evaluation.26 Compared with subjects with

ther psychiatric disorders, binge eaters were distinctive only by more frequent
eports of childhood obesity and awareness of negative comments about shape,
eight, and eating.27 Persons with BED reported less exposure to risk factors for
eneral psychopathology than did those persons with bulimia nervosa.26

Table 1
Percentage of BED patents with lifetime comorbidity of DSM diagnoses, as assessed by
SCID

Study
Major
Depression

Any Substance
Abuse or
Dependence

Any Anxiety
Disorder

Any Axis I
Disorder

Personality
Disorder

Yanovski et al,
1993

51 12 60 35

Specker et al,
1994

47 72 11.6 72.1 33

Mussel et al,
1996

47 23 18.8 70

Telch & Stice,
1998

49 9 59 20

Data from Stunkard AJ, Allison KC. Binge eating disorder: disorder or marker? Int J Eat Disord

003;34:S107–16.
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Risk Factors

The influence of genetics on BED is unclear. A latent analysis of a large number of
twins28 revealed that one of the generated classes approximated the features of

ED, and that monozygotic twin pairs more often fell into the same class than did
izygotic pairs. On the other hand, Lee and co-workers29 did not find any familial

tendency for BED.
A once-popular theory for the cause of BED has been put to rest in recent years;

the theory is that dieting causes BED. Spitzer and colleagues4,5 reported that dieting
ccurred after the onset of binge eating, a finding that has been confirmed by 5
ubsequent studies.30–35 The National Task Force on the Prevention and Treatment
f Obesity concluded that empirical studies do not support the belief that dieting

nduces binge eating in obese adults.36,37

NIGHT EATING SYNDROME

NES is an eating disorder characterized by a phase delay in the circadian pattern of
food intake. It is manifested by (1) evening hyperphagia, or (2) awakenings accom-
panied by nocturnal ingestions, or (3) both.38 NES was originally described in 1955,
based on a single patient and on the subsequent treatment of 25 obese persons
referred to a special study clinic because of difficulty in the management of their
obesity.39 The criteria noted in this original study were the consumption of 25% of
caloric intake after the evening meal, initial insomnia at least half of the time, and
morning anorexia. A revision of the required criteria was proposed in a study by
Birketvedt and associates.40 It reported nighttime awakenings, which were very often
he occasion for the consumption of food. At present, provisional criteria for NES
nclude morning anorexia, evening hyperphagia, and awakening accompanied by
requent nocturnal ingestion.40

More recently, an item response theory analysis, using data from 1479 Night Eating
Questionnaires, examined the symptoms of NES described.41 Item response theory
evealed that evening hyperphagia, defined as eating 25% or more of the daily caloric
ntake after the evening meal, and/or the presence of nocturnal ingestions, more than
alf of the time upon awakening, were almost predictive of a diagnosis of NES.
orning anorexia and delayed ingestion of the first meal did not add enough

nformation to be considered essential in diagnosing NES.

Prevalence

NES is uncommon in the general population (1.5%).42 As in the case of BED,
revalence of NES increases with increasing weight, from 8.9%43 to 15%44 in obesity

clinics and from 10%43 to 27%42 and 42%12 among obese persons undergoing
ssessment for bariatric surgery.

A recent discovery has been the occurrence of NES in persons of normal weight.
his fact came to light through responses to the NES Web site, which provided the
ight Eating Questionnaire.41 The results showed one major difference between the

responses of 40 obese night eaters and 40 nonobese night eaters: The normal weight
night eaters were 7 years younger (33.1 � 10.7 years vs 40.0 � 14.3 years for the
obese night eaters). The younger age of the nonobese subjects suggests that NES
may contribute to the later development of obesity. This suggestion is supported by
the fact that more than half of obese night eaters reported that their night eating

began before their obesity.
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Features

Four studies have confirmed aspects of the NES. Gluck and co-workers43

reported that NES subjects consumed more of their food intake than did controls
during the latter part of the day, and that a test meal at this time was larger in night
eaters than in control subjects. This study also found elevated levels of depression
in NES subjects. Aronoff and colleagues44 reported that 70% of the 24-hour food
intake of night eaters was consumed after 7 pm. Allison and associates45 found
that NES subjects awakened 1.7 times per night, and 73% of these awakenings
were associated with snacking. Manni and co-workers46 found NES (confirmed by
polysomnography) in 10 patients who ate during half of these occasions.

Stress plays a strong role in the development and maintenance of NES. In the
author’s experience, approximately 75% of NES sufferers linked the onset of their
disorder to a specific stress-related event. Those who reported a stress-related onset
were nearly 15 years older at the age of onset than the 25% of respondents who did
not experience such an event (34.2 vs 19.6 years; P � .001), suggesting a particular
vulnerability to NES among persons with younger age of onset (Allison KC, Sunkard
AJ, unpublished data, 2004).

Psychiatric Comorbidity

As in the case of BED, psychiatric comorbidity is common among people with
NES.27,38 More than 75% of NES participants in one study had a lifetime history of an
xis I disorder.38 Specifically, night eaters met DSM-IV criteria significantly more often
han control subjects for a history of major depressive disorder (47%), any anxiety
isorder (37%), and any substance abuse and dependence (24%). Beck Depression

nventory scores were moderately elevated among people with NES.47 Napolitano
nd colleagues47 also reported even higher levels of state and trait anxiety and
isinhibition of food intake among obesity clinic patients with NES than among those
ith BED or with no eating disorder.

Risk Factors

There is a strong familial link in NES. Lundgren and co-workers48 found that 36% of
NES participants reported at least 1 first degree relative with night eating behaviors
compared with significantly fewer (16%) matched controls (P � .03). This comparison
is biased in favor of a higher prevalence among family members of night eaters,
because they are far more aware of night eating than are persons without a relative
with NES.

Eating Versus Sleep Disorder

The disturbed sleep with frequent ingestions has led to the view that NES is a
combined sleeping and eating disorder. The 2004 study by O’Reardon and col-
leagues,49 however, revealed no significant differences between night eaters and
controls for sleep onset (23:31 � 1:40 vs 23:32 � 1:06) and sleep offset (07:24 � 1:07
vs 6:59 � 1:12). This finding suggests that, among night eaters, it is the eating pattern
that is disturbed and that the sleeping pattern remains undisturbed. NES thus seems
to be a disorder of biological rhythm, characterized by a delayed onset of eating
(Fig. 1). This view encompasses the continuation of overeating into the night and the

delay in onset of appetite in the morning.
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SUMMARY

In conclusion, 2 types of disordered eating behaviors affect some overweight and
obese persons. BED and NES present an excellent opportunity to recognize, treat,
and prevent these disorders that, at the least, maintain, and at worst, promote,
overweight and obesity. Articles in this volume by Wilson and co-workers and Allison
and colleagues discuss current treatment options for BED and NES, respectively.
Clinicians are encouraged to evaluate the presence of BED and NES in all patients
who seek treatment for their obesity. Although the prevalence of these 2 eating
disorders is relatively low, both are associated with significant distress and dysfunc-
tion that can be ameliorated with effective treatment.
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