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Who succeeds in maintaining weight loss? A
conceptual review of factors associated with weight
loss maintenance and weight regain
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Weight loss is difficult to achieve and maintaining the weight loss is an even
greater challenge. The identification of factors associated with weight loss maintenance can enhance our understanding for the behaviours and prerequisites that
are crucial in sustaining a lowered body weight. In this paper we have reviewed
the literature on factors associated with weight loss maintenance and weight
regain. We have used a definition of weight maintenance implying intentional
weight loss that has subsequently been maintained for at least 6 months. According to our review, successful weight maintenance is associated with more initial
weight loss, reaching a self-determined goal weight, having a physically active
lifestyle, a regular meal rhythm including breakfast and healthier eating, control
of over-eating and self-monitoring of behaviours. Weight maintenance is further
associated with an internal motivation to lose weight, social support, better coping
strategies and ability to handle life stress, self-efficacy, autonomy, assuming
responsibility in life, and overall more psychological strength and stability. Factors
that may pose a risk for weight regain include a history of weight cycling,
disinhibited eating, binge eating, more hunger, eating in response to negative
emotions and stress, and more passive reactions to problems.
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Introduction
Overweight and obesity are today recognized to be
amongst the major public health problems of our society.
The long-term weight loss results in weight loss programmes are usually modest (1–3). Most patients who lose
weight will regain the weight.
Thus, clearly, we need to better understand why weight
maintenance is so difficult and how it can be promoted.
The identification of factors associated with weight loss
maintenance can enhance our understanding of the behaviours and prerequisites that are crucial in sustaining a lowered body weight. Such knowledge has implications for
what strategies should be trained and encouraged in treat-

ment, the advice given at the weight maintenance phase as
well as the selection of persons with a reasonable prospect
for a long-term success in obesity treatments. The latter is
a necessity for effective use of the limited resources available to treat the increasing number of obese people today.
It also enables a professional awareness of the risk of
exposing a patient to additional adverse psychological consequences of experiencing failure in treatment (1).
We were interested in describing research findings on
factors of potential importance for weight maintenance. A
further aim was to attempt to reach a coherent model of
factors affecting weight maintenance, as this research area
is often characterized by scattered findings without comprehensive frameworks.
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Methods in evaluating weight loss maintenance
A definition of what constitutes weight maintenance
should first be considered. Weight loss maintenance implies
keeping a weight loss result that has been accomplished
by treatment interventions or by one’s own efforts. This
would be the general definition shared across studies performed. The specific criteria used, however, differ. Examples of definitions are ‘achieving an intentional weight loss
of at least 10% of initial body weight and maintaining this
body weight for at least one year’ (4), or ‘losing at least
5% of baseline body weight between baseline and followup, and maintaining that weight or less for a further two
years’ (5). Others have classified ‘winners’ and ‘losers’
based on losing or regaining more than, for example, 2
body mass index points after weight loss (6). To enable a
review of the literature using very different definitions of
weight maintenance we have used a more inclusive definition of weight maintenance that implies an initial weight
loss that has been subsequently maintained for at least
6 months.
Another methodological consideration is that the time of
assessment for evaluation of weight maintenance can differ.
Pre-treatment factors determining later weight loss maintenance have the greatest informative value for recommendations on treatment assignments. Sometimes the patients
are instead assessed at the time of discharge from active
treatment and further weight development is predicted
from these characteristics. Another common approach is to
retrospectively identify those who can be classified as successful weight loss maintainers, and describe the behavioural characteristics of these persons as they manifest at
the time of ‘success’. Changes during treatment based on
repeated measures have also been analysed in studying
weight maintainers. The latter approaches can give information on the behaviours and strategies that could be more
focused and encouraged in treatment programmes rather
than on treatment assignment.
In our evaluation of factors affecting weight maintenance, we have included studies with these different methodological approaches. The studies include patient samples
as well as general population samples. With this rather
broad inclusion criterion, a fuller description of possible
factors in weight maintenance could be derived.
The aim of this paper was to make a conceptual review
of factors in weight maintenance that can contribute to an
understanding of the critical individual characteristics and
that could lead to a model to be further considered. The
focus is mainly on behavioural and psychosocial factors
that could describe the persons succeeding or failing to
maintain a weight loss. It has been suggested that behavioural and psychological factors can be of particular importance for weight maintenance and should receive more
attention (4,7).

We wanted to cover a fair range of potential factors
in weight maintenance that could add to a comprehensive
understanding, and we have given priority to papers in
accordance with this purpose. The review is limited to
articles written in English and published in peer-reviewed
journals from 1980 to August 2004 covering adult samples.
Literature was identified by searches performed in the computerized databases Medline and PsychInfo, and also from
citations in identified articles.
The methodological data for the included studies that
report results on weight maintenance are displayed in
Appendix 1. The data shown are time of duration for the
active weight loss phase and the weight maintenance phase,
weight lost during active phase, type of interventions if any,
and time of assessment. These data are reported to the
extent that it was possible to extract information. The
studies with results related only to weight loss and not
weight maintenance are not listed in Appendix 1. The studies on weight maintenance have a defined shift from weight
loss to a maintenance phase. Long-term weight outcome
after gastric surgery lacking such a weight loss phase is,
however, also considered. Some studies have evaluated the
weight loss outcome for the total period rather than for the
weight maintenance period. When this is so, this is reported
in the column on Assessment. Initial body weights are given
for the samples when such data were available, otherwise
the body weights at the time of weight maintenance evaluation is given.

Factors in weight loss maintenance
Weight loss goals
It seems common for patients to have unrealistic expectations about the weight loss that will be achieved in treatment. In one study, none of the participants achieved the
‘dream weight’ that they had hoped for and most of them
even ended up with a weight loss that before treatment they
had considered as a failure, even though the standard treatment program was well designed and executed (8). Heavier
patients, especially men, had lower target weights (9). That
expectations about goal weights can be unrealistic has been
confirmed in other studies (10). However, according to
these results, men were more realistic in their approach to
what could be achieved with a weight loss regimen than
women.
The weight goals may be one factor to consider with
regard to weight maintenance. Those who later maintained
their weight have been found to have achieved their selfdetermined goal weight (11–13). It has been suggested that
the failure to reach a self-determined weight may discourage the person’s belief in their ability to control their
weight, which will result in an abandonment of weight
maintenance behaviours (14). This would mean that mod-
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ifying weight loss goals can be important for subsequent
results. Others have, however, questioned such a conclusion, arguing that the critical factor for long-term outcome
may rather be the greater initial weight loss in those reaching their goal weight (12).
According to a small pilot study, having the participants
seek only modest initial weight loss did not improve the
weight maintenance (15). Another recent study has related
the self-reported goal weight to later long-term weight loss
and found no detrimental relationship, as suggested in earlier literature. A higher dream weight loss was, on the
contrary, weakly associated with a greater long-term
weight loss, and also with better mood, confidence in success and optimism at baseline (16). This suggests there can
even be a role of optimism to be considered in the desire
to reach a lower body weight. Unrealistic optimism is
known to be a common psychological mechanism that can
be healthy and adaptive, and that can also promote better
health behaviours (17). A conclusion on weight loss goals
is therefore that it can be a good prognostic sign to reach
a self-determined goal weight, but we do not know enough
about the mechanisms in this to state any clinical advice
yet.

Weight loss patterns
Initial weight loss has been identified as a predictor for later
weight loss, and also for weight loss maintenance in various
treatments (12,18), further illuminated in an overview (19).
The greater the initial weight loss, the better is the subsequent outcome. Such a predictor tells us that there is a
consistent weight loss pattern from the beginning of the
treatment. Initial weight loss can also reflect a better compliance with the treatment (18). It has been noted that the
findings on initial weight loss challenge the clinical opinion
that weight loss achieved at a slow rate would be better
(19).
According to other results, larger amounts of weight loss
during the total intentional weight loss phase have predicted more weight regain (20). It is still unclear how the
early weight loss response that predicts long-term outcome
should be defined. The complexity in evaluating the predictive value of weight loss patterns can be illustrated by a
recent analysis of two long-term clinical trials with orlistat
(21). In this analysis, weight loss of >5% body weight after
12 weeks of diet and orlistat was a good indicator of 2year weight loss, whereas ≥2.5 kg initial weight loss during
the 4-week lead-in (22) and ≥10% weight loss after
6 months did not add significantly to the prediction of the
2-year outcome.
Time of duration of weight loss has also been studied.
The longer the weight loss has been maintained, the better
the chances for further continuation of a lower body weight
are (4,20). The subjects who have maintained weight losses
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during a longer time report that they use less effort in
continued weight control (23). The pleasure derived from
controlling weight was not changed over time, suggesting
a shift in balance towards overall greater pleasure that can
promote further maintenance of body weight.

Physical activity
Physical activity is related to long-term weight maintenance
according to many findings (4,5,24,25). Physical activity
can facilitate weight maintenance through direct energy
expenditure, and can also improve physical fitness which
facilitates the amount and intensity of daily activities (26).
Physical activity can also improve well-being, which may
in turn facilitate other positive behaviours needed for
weight maintenance (27).
Walking is one of the most frequent aspects of physical
exercise reported by study participants; cycling and weight
lifting also have some popularity (4). In the Sibutramine
Trial on Obesity Reduction and Maintenance study
(STORM-study), leisure time activity predicted weight
maintenance in sibutramine treatment (18). Such leisure
time physical activity included time spent in walking and
cycling, and also implied less time spent in watching television. It is suggested these factors can discriminate a sedentary lifestyle from a more active one even better than a
measure of sports activity.
A higher number of pedometer recorded daily steps (28)
and other measures including everyday activities (29) has
likewise been found among weight maintainers. A more
impaired physical functioning in daily life implying limitations in the ability for ambulation, such as walking, has
correspondingly predicted later weight relapse (30).
Perceiving barriers in the life situation for carrying out
physical activity has also been related to poorer weight
maintenance, whereas confidence seen in self-efficacy
concerning exercise may promote long-term weight
management (31).
According to one review, the results on physical activity
in weight gain are, however, not consistent (32). Prescribing
exercise in experimental designs was, for example, only
modestly related to later outcomes. Poor compliance in
carrying out the exercise protocol was discussed as one
reason for such discouraging results (33).

Dietary intake
Weight loss maintenance is obviously associated with lower
total caloric intake (34) and reduced portion sizes (35).
More specifically, weight maintenance is also associated
with reduced frequency of snacks (36) and less dietary fat
(4,5,29,36,37).
Reduction of particular food types such as French fries,
dairy products, sweets and meat (38) and cheese, butter,
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high-fat snacks, fried foods and desserts (39) has also been
seen in persons better maintaining their weight. The importance of high quality foods such as fruits and vegetables
(36) and healthy eating (40) has also been noted.
Changes towards a more regular meal rhythm has been
identified as helpful in long-term weight loss (36), and
regularly eating breakfast has furthermore been reported
more often among weight maintainers (24,41). It is suggested that breakfast can reduce hunger, making the breakfast eaters choose less energy dense foods during the rest
of the day, as well as giving better energy to perform
physical activity during the day (41).

Eating patterns
Generally, eating behaviour has been evaluated during
ongoing treatments. The most common measure of eating
behaviours is the Three Factor Eating Questionnaire
(TFEQ) (42), measuring eating restraint, disinhibition and
hunger. Restraint means trying to resist from eating by
conscious determination in order to control body weight.
Disinhibition measures loss of control over eating, and the
hunger scale shows the experience of hunger feelings and
cravings for food.
Eating restraint is known to be associated with a lower
amount of food intake (43), and the restraint increases with
successful weight loss in behaviour modification treatments
(30,44). This means restriction of food intake is accompanied by weight loss.
The contrary pattern, a decrease in eating restraint and
increase in disinhibition have accordingly been found for
those regaining their body weight (4,20). These types of
data tell us that restraint in food intake leads to less food
consumed and thus more weight loss, and that the control
over food intake is crucial for weight development in programmes emphasizing the participants’ efforts to reduce
food intake by will.
Attempts to use data on eating patterns somewhat
more prospectively, by comparing the eating patterns at
the time of discharge from treatment in evaluating subsequent weight development, have also been made. In line
with the earlier information on eating patterns, this
revealed that reduction of disinhibited eating (6) and
increase in cognitive restraint (45,46) during active treatment were positive predictors of post-treatment weight
reduction and weight maintenance. Higher levels of
dietary disinhibition assessed after an intentional weight
loss phase (20) or during weight maintenance (28) have,
in accordance with this, predicted weight regain. More
hunger according to the TFEQ at discharge has also been
shown to be a negative predictor of post-treatment weight
development (6). This means more intense hunger and
disinhibited eating poses a problem for subsequent overconsumption.

Another study has analysed pre-treatment data on eating
behaviours as predictors of weight development after treatment (47). These results revealed that a high pre-treatment
score on the TFEQ hunger scale predicted weight regain at
follow-up after very low calorie diet (VLCD)-treatment.
With more intense hunger initially, a VLCD treatment has
thus not provided a solution to the participants eating
behaviour on a more long-term basis. Often, however, the
pre-treatment TFEQ scores have not provided predictive
information on subsequent weight loss (30,44).
On the issue of control over eating behaviours, it has
furthermore been suggested that more flexible control over
eating behaviour is associated with weight maintenance
rather than rigid control (48). Although eating restraint is
often reported to be related to weight loss in behavioural
treatments, such restraint has also been associated with
periods of overeating, and is suggested to be a risk factor
for the development of eating disorders (49). The rigid
controls that could be considered as risk factors for such a
subsequent total breakdown of controls can be described
as a dichotomous ‘all or nothing’ approach to weight and
eating. It implies extreme behaviours such as attempts to
totally avoid sweets and liked foods. The flexible controls
are rather characterized by a ‘more or less’ approach that
can be adopted as a more long-term task (48).
Regainers have described that during dieting, they did
not permit themselves any of the food they really enjoyed
and therefore felt deprived (24). Recent research results
show that maintaining initial treatment changes towards
more flexible control predicts better long-term weight loss
results (36), and flexible and rigid controls have been
related to lower and higher body weights respectively (50).
This suggests that rigid controls should not be encouraged
in treatment of obese patients, and that flexible controls
should rather be supported.

Binge eating
Binge eating constitutes a more pronounced problem in
obese eating behaviour that has been recognized in the last
few decades (51). The prevailing suggested definition of
binge eating (Binge Eating Disorder), although still not a
formal diagnosis, includes the consumption of large quantities of food without being in control of this behaviour,
and also the experience of distress about the binge eating
(52).
Binge eating as assessed after weight loss has predicted
more subsequent weight regain (20). Gainers had more
binge episodes per month in the initial assessment, and had
also increased their number of binge episodes at one-year
follow-up. A more profound disturbance in obese eating
behaviour such as this can thus pose a problem in weight
maintenance. Binge eating has also been related to a history
of weight cycling (53), which would reflect prior failures in
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maintaining weight loss. In obesity surgery, the weight
regain after 5 years has been found to be considerably
higher in binge eaters than in the patients without binge
eating (54).
However, others conclude that binge eating status seems
to be a weak prognostic indicator of weight regain, but that
this relationship can be mediated by psychological dysphoria (53). In yet other studies, binge eating was not
related to long-term weight loss outcome (55). Such a finding would suggest that although binge eating obviously
implies more profound difficulties with eating behaviour,
the binge eaters could also benefit from standard obesity
programmes.

Self-monitoring
Self-monitoring means observing oneself and one’s behaviour. Self-monitoring of body weight and food intake are
important factors in weight loss as well as weight loss
maintenance (4,56,57). Weight maintenance seems to
require an ongoing adherence to weight-related behaviours. Regularly weighing oneself is an example of selfmonitoring, as is recording the food intake consumed.
Self-monitoring of food intake is suggested to reflect one
component of cognitive restraint known to be important
for weight control. It could also be suggested that these
persons continue to use self-monitoring strategies that
have been learned during the treatment phase (4). In
weight regainers, self-monitoring has been shown to
decline with time (20).
Being more aware and vigilant with regard to weight
control has likewise been found to characterize weight
maintainers according to interviews (13,24). The maintainers were, for example, more conscious about their dietary
intake and made more conscious decisions with regard to
food selection (13). Maintainers were also more aware that
they needed to be conscious of their weight-related behaviours (24). The regainers on the other hand found it too
difficult to remain in the state of prolonged consciousness
needed to watch themselves over time (13).

Life events and social support
The surrounding environment and the life events facing the
person trying to lose and maintain weight can facilitate as
well as hamper the outcome. Experiencing stressful life
events or rating one’s life as stressful has been associated
with weight regain (58–60). In follow-up assessments, the
patients who regained weight after treatment have reported
more psychosocial crises including major illnesses and
bereavements (58) and personal or family stress and a busy
schedule (60). Interviews with successful persons suggest
that their maintenance of weight may depend on stable
circumstances after the active behaviour changes (61). The
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critical life events in this study included areas such as family
relations and social activities.
Social support is considered to be an important aid for
weight maintenance (62,63). Participating in a maintenance support group (60) as well as receiving support from
friends (56,64) and having people available for social support (24) have been related to better weight maintenance.
According to a systematic review of family involvement
in weight control, there are, however, mixed results for
spouse’s involvement. Sometimes there is an improved outcome at follow-up, sometimes there are better results for
treating the members alone (65). In one study, weight
maintenance was better for women treated together with
their spouse, both being targeted for weight loss and social
support strategies, whereas the men did better when treated
alone (66). In two other studies including the spouses to
provide support, comprising female and male participants
respectively, weight maintenance was better for the women
treated alone (67). For the men treated alone, better
outcome was seen in one-year maintenance but with no
difference at 2-year follow-up (56). Although support from
the social context is often helpful, involvement from a close
life partner is therefore not always unequivocally positive
and can for some persons even interfere with long-term
outcome.
Receiving prolonged treatment interventions and continuous professional support in the weight maintenance
phase has often been found to improve treatment outcomes
(68). Professional contact may, for example, enhance vigilance and motivation and provide encouragement and support. Such interventions, however, constitute a prolonged
treatment phase based on the view of obesity as a chronic
condition rather than factors in weight maintenance. A
question has been raised whether such interventions can
lessen the patient motivation to take responsibility for
lifestyle changes (69). An essential component in an alternative view is instead to support the patient’s full responsibility for lifestyle changes from the onset of treatment.

Stress and coping
Stress as an important risk factor has received additional
attention. It can be more specifically the ability to cope with
the stress that is crucial for the individual possibility to
sustain the weight rather than the actual number of life
changes and circumstances that are potential stressors
(36,70,71). A common definition of coping refers to cognitive and behavioural efforts used to manage external and
internal demands that are appraised as taxing, or that
exceed the resources of the person (72).
The research findings on regainers describe poor coping
strategies. A common characteristic identified in regainers
is that they tend to eat in response to stressful or negative
life events and negative emotions that can be evoked by
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stressors in everyday life (24,70) and the tendency to use
eating to regulate mood (13,24). Rather than using direct
ways to handle problems in life, it was further common to
use escape-avoidance ways of coping that included eating,
sleeping more and passively wishing that the problem
would vanish (24). Persons likely to regain their weight
have also reported being more help-seeking as a way to
cope with dietary lapse, such as seeking help from a friend,
spouse or family member, or to start a weight-loss programme (73). This finding was discussed as suggesting a
lack of self-sufficiency or self-efficacy. Others, however,
have shown contrary results on help-seeking and weight
maintenance (24).
Maintainers as compared with regainers have been
reported to be able to cope more easily with cravings (74),
and to use direct coping in relapse situations (73). Such
direct coping included treating the relapse as a small mistake, recover and lose again, increase exercise and start
controlling food intake (73). Being active and doing something (anything) rather than being passive in response to
an overeating episode and regaining control quickly, has
also predicted better weight maintenance (56). The maintainers furthermore seem more prone to use effective problem solving skills and confrontive ways of coping with
demands in life (24,70). This included finding new solutions, using concepts taught in treatment (70) or using
other strategies such as relaxation techniques or even working more (24).
Overeating clearly is an unfortunate coping strategy in
obesity, and it can reflect the absence of a mobilization of
more efficient coping. Having a passive orientation can
sometimes represent a less successful approach than finding
one’s own solutions and being more active. Personality
factors can be important for the ability to find coping
strategies to be used in various life situations rather than
reverting to old eating habits.
Coping capacity has also been shown to increase during
treatment of obese patients (75). The improvements in
coping were considered to be general treatment effects as
they were not dependent on type of treatment. Greater
improvements in coping were found among the patients
who had lost most weight.

Attitudes
Persons who were less prone to attribute the reason for
their obesity to medical factors have been shown to be
more successful in later maintaining weight loss (40).
Moreover, the successful persons were more motivated to
lose weight for reasons that related to having confidence in
oneself rather than pressures from others or medical reasons. The confidence factors more specifically included
increasing self-esteem, liking oneself more and feeling better with oneself (40).

Retrospective studies of successful weight maintainers
have shown more concern with weight, shape and appearance in women successfully maintaining a lower body
weight (76). The women were described as having developed a ‘healthy narcissism’ about their appearance and
physical condition. Pride in appearance has been rated
among the top four factors facilitating weight maintenance
in another study, although it did not differ between weight
maintainers and weight regainers (60). Caring about one’s
appearance and physical condition can thus be important
for the motivation to control body weight.
The natural weight increase in female adolescents has
also been shown to be somewhat less with higher physical
appearance self-esteem as well as social self-esteem (77). It
is suggested these young women can have higher levels of
self-efficacy in weight controlling behaviours. A tendency
to evaluate the self-worth in terms of weight and shape has,
however, been associated with weight regain (13). Weight
regainers have been found to see themselves as not just
heavy, but also ugly (24).
Another study has described how women who had maintained their achieved weight loss were more self-confident
and capable of taking responsibility over their lives and
were found to assume responsibility for their need to lose
weight. They had developed their own personally individualized diets, exercise and maintenance plans, and had also
become more active outside the home (76). Personal strategies in weight maintainers have also been described by
others (24). These women used strategies for weight control
that were specific to the individual lifestyle, in personal
weight loss plans that fit to their lives. Finding such personally
adjusted strategies in weight control could be considered
as a sign of psychological strengths and coping abilities as
well as an awareness of one’s own role in weight control.
Other results agreeing with the notion that taking
responsibility for one’s life is important for weight development have shown that maintainers attribute their success
to their own determination and patience (74). The specific
responses given were often related to having a definitive
commitment and making up one’s mind.

Motivation
Motivation for weight reduction would be one of the most
obvious aspects in weight control, and it has been suggested
from a literature search that many studies do find that a
higher pre-treatment motivation is related to greater weight
loss (78), although a few studies have found no relationship
(79). In our search, we found few results on direct measures
of initial motivation for weight loss with regard to subsequent weight maintenance, though. In one study
weight regainers more commonly reported low motivation
as an obstacle than the weight maintainers in follow-up
assessments (60). A test developed to assess weight loss
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readiness and motivation, the Weight Loss Readiness Test
(WLRT) (80) has, however, failed to predict weight loss
(78,81), with no data found on the test in relation to weight
maintenance. Unpublished data from the WLRT at our
obesity unit revealed no expected relationship to weight
loss nor weight loss maintenance (K Elfhag & S Rössner,
unfinished manuscript).

Locus of control
Locus of control concerns the extent to which control over
one’s life is experienced as internal or external. With an
internal locus of control the outcome in life is perceived as
a consequence of one’s own actions, and that it is hence
possible to influence how the future will turn out. An
external locus of control rather means perceiving life as
being determined by fate, chance or luck or being under
the control of powerful others (82).
There are varying results concerning the relationship
between locus of control and weight reduction (83). Some
studies found that an internal locus of control is related to
more weight loss, whereas other studies failed to identify a
difference between ‘internals’ and ‘externals’ on locus of
control. With regard to weight maintenance, some studies
have likewise reported that those with an internal locus of
control are more successful, interpreted as a better ability
to assume full responsibility over one’s own actions (83).
A more specific measure of the locus of control over health
(84) was, however, unrelated to weight maintenance (85).
Another specific locus of control scale targeting body
weight has also been constructed, the Weight Locus of
Control Scale (WLCS) (86), showing some relationship
with weight loss (86) but with no information on weight
maintenance. More internal control on this WLCS has in
later research been related to having more confidence in
weight loss behaviours whereas external control was
related to perceiving external reasons for being overweight,
perceiving several barriers to physical activity and being
dissatisfied with the social support received (87).
Autonomy seen in autonomous motivation has predicted
more regular attendance to a weight loss programme and
better weight loss maintenance (85). Such autonomy
implies an internal locus of causality for behaviour as
opposed to controlled behaviours that have an external
locus of causality. According to the self-determination
theory, the probability that a person will persist with a
behaviour or not depends on the extent to which they
believe the idea for initiating and subsequently continue to
regulate the behaviour which comes from within themselves (88). The participants who wanted to take part in
the programme and lose weight by their very own decision
were thus more successful.
To conclude, locus of control, or at least some aspect
thereof, can sometimes be beneficial for later outcome. An
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internal locus of control would also have some resemblance
to the concept of ‘self-efficacy’ (87) that has also received
much attention in weight management.

Self-efficacy
Self-efficacy means a confidence in the personal ability to
manage life obstacles and accomplish an achievement such
as weight loss (89). Self-efficacy also entails the expectation
of success.
Self-efficacy regarding weight loss (90), the ability to
handle emotions and life situations (56) and exercise (31)
have been related to later weight loss maintenance. Followup data on weight maintainers have also shown that they
have more confidence in the ability to manage the weight
than the weight regainers (60). With higher self-esteem,
weight reduction was furthermore subsequently maintained over a longer period of time (83).
In another study, being more ‘assured’ was found to
describe a subset of patients. These ‘assured’ were more
independent and goal directed, and they had greater selfconfidence about weight control, felt they ‘had what it
takes’ for weight control and were not prone to give up
easily (91). This would describe a greater self-efficacy.
These more assured participants retained a lower body
weight than the other subgroup described as ‘disbelievers’,
but only until 2-year post-treatment when they had
regained just as much as the disbelievers. Being a disbeliever implied a lower faith in the ability to control weight
and giving up easily. Moving from being such a disbeliever
to becoming more assured during treatment was also linked
to a more favourable weight loss outcome. This shows that
treatment interventions can also strengthen the selfconfidence during treatment, leading to better outcomes.
Improvements in self-efficacy in obesity treatments have
also been described by others (92).

Personality
The personality characteristics enabling a more comprehensive understanding of the various behavioural manifestations are so far insufficiently studied in the research
on weight development. According to studies that have
used the personality inventory Karolinska Scale of Personality (KSP) (93), a scale for Socialization, has been
positively related to weight loss maintenance in two studies (94,95). Scores for verbal aggression were related to
weight maintenance in one of the studies (95) and anxiety, monotony avoidance and suspiciousness were negatively related to weight loss maintenance in the other
(94). Others have, however, concluded that the personality traits measured by KSP did not appear to be important predictors of weight loss or relapse in obesity
treatment (96).
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The results on socialization found in two of the studies
suggest the patients who were more successful had a greater
capacity for close relationships. This means a more complete personality development with regard to relating to
other people (97). More perceived initial dysfunctions in
social interactions has furthermore predicted weight
relapse (30).
Higher anxiety and monotony avoidance which were
negatively related to weight loss maintenance in one of
the studies (94) have also been found to describe the
obese as compared to reference groups, along with more
impulsivity, according to the KSP and other personality
inventories (98–100). This personality pattern has been
compared to an impulsivity syndrome with ego-weakness
and to drug addiction (94,98). Others using the KSP
report a profile similar to the ones found for bulimics
and alcoholics, and the possibility of similar personality
factors being associated with excessive eating and drinking have been discussed (101). Although the major theories in personality psychology during the last decades
have covered obesity and the psychology of eating to a
very small extent, repeated impulse breakthroughs for
the immediate satisfaction of drives has been described
within the borderline personality organization for some
types of psychogenic obesity as well as for drug
addiction (102).
Other studies on personality specifically aiming at weight
loss maintenance are sparse. The data from self-report
inventories such as the Minnesota Multiphasic Personality
Inventory (MMPI or MMPI-2) (104), have generally given
little or no predictive information about weight loss maintenance (104,105), although some sparse findings have
been reported, such as hypochondria predicting poorer
treatment outcome in bariatric surgery, as rated by the
surgeons 4 years later rather than in a measure of weight
maintenance (106).
For weight loss results only there are some more research
findings, often revealing a trend towards psychopathology
being associated with poorer weight loss in obesity treatments (107–109). Such psychopathology has been assessed
with personality inventories such as the MMPI, the Millon
Clinical Multiaxial Inventory-III and the Rorschach test.
Psychopathology defined as more general symptoms on the
Symptom Check List 90, however, showed no relationship
to later weight loss results (110). Still, the subsequent ‘winners’ in weight maintenance had more improvements in
symptoms of psychopathology during the treatment phase,
and the authors therefore suggest there is some relationship
between psychopathology and successful weight reduction
(110). More generally, persons with psychopathology are,
of course, considered to be more difficult to treat
(111,112).
Dichotomous thinking implying a simplified ‘black-andwhite’ approach has been described to characterize weight

regainers whereas more flexible thinking characterized the
maintainers (13). This would also describe an aspect of
personality functioning with more mature thinking and
balance in the maintainers.
To summarize, these trends suggest that healthier
traits reflecting a more completely developed and integrated personality, including areas such as relating and
ego-strengths with impulse control and overall better
functioning, can imply better chances to maintain the
weight loss. In accordance with this psychological pattern, research has shown that middle-aged women who
had stayed slim had better psychosocial adaptation and
psychological health (113).
However, the research findings in this area were sparse
and many of the personality instruments used are very
sensitive to capture psychopathology, implying risks for
over-pathologizing. Personality inventories covering variations in the normal personality could reveal personality
patterns that include adaptive traits and strengths.

Depression, mood and psychiatric diagnoses
Depression is a central aspect in obese patients entering
treatment, as there is an overlap between obesity and
mood disorders (114). Depression has sometimes been
associated with weight regain. More self-reported depressive symptoms at an initial assessment after weight loss
have been associated with weight regain, although they did
not contribute as a predictor (20), and psychiatric diagnoses seem to interfere with long-term weight control
(115). Lower degrees of depression have been found
among the persons recovering from weight relapses than in
those who do not, also suggesting that a relative ‘success’
in body weight control is related to less depressive symptoms than a further increase in body weight development
(116).
However, several studies have reported no relationship
between depression and weight maintenance (117) or even
contradictory findings, with a positive relationship between
initial depression and weight loss outcome after gastric
bypass (118,119). Lower initial well-being has also been
associated with better weight maintenance in non-surgical
treatments (35,59).
Taken together, some negative impact of depression
and more severe dysfunctions, but maybe not overall
mood, on weight loss maintenance could be considered.
More detailed research is needed on the specific aspects
and reasons for initial depression and long-term outcome. One reasonable possibility is that being dissatisfied and even experiencing suffering about the present
obese condition implies greater motivation for making
changes, whereas more pathology and severe depression
having another aetiology can interfere with weight
control.
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Weight cycling
Weight cycling refers to the repeated loss and regain of
weight although there is no standard definition for weight
cycling (120). A history of weight cycling has been found
to be associated with weight regain after obesity treatment
(20,121,122). It has been suggested that weight maintenance behaviours such as reduced dietary fat and physical
exercise should be trained before new weight reduction
attempts are made for these patients (121). Patients reporting repeated dietary attempts that would be related to
weight cycling, have also been found to be more prone to
regain weight (31,47), but a lack of association between
number of previous slimming attempts and weight maintenance has also been reported (123).
Weight cycling is important to consider here, as it represents failure in weight maintenance followed by renewed
attempts to reduce weight. Weight cycling has sometimes
been associated with mental distress and psychopathology
(124,125), although others who found no such relationship
concluded that weight cycling does not seem to impact
psychological health in an adverse way (126). Considering
the research findings linking weight cycling with distress,
mental distress could of course also characterize the person
being more prone to diet and having more difficulties in
sustaining the weight lost rather than being a consequence
of the weight cycling.
More disturbed eating behaviours and a higher prevalence of binge eating have also been noted among weight
cyclers (125). The greater the number of weight loss efforts
was, the greater the occurrence or severity of binge eating
was. Whether weight cycling causes binge eating or vice
versa could, however, not be resolved.
The body weight variation in weight cycling has furthermore been related to negative health outcomes such as
cardiovascular disease and increased mortality (125). Some
results also suggest that short-term changes in weight may
be related to long-term increase of body weight and more
obesity (127).

Discussion
Methodological considerations in research on
weight loss maintenance
Some methodological issues in studying weight maintenance should be mentioned. Our main interest was to make
a conceptual review that could give more understanding for
behavioural and psychosocial factors in weight maintenance. We have made no attempt to establish the relative
importance of each factor or the interaction among them.
Physical activity is, for example, not always related to
weight loss maintenance, or is not important in overall
models including other factors (73). Very few dietary fac-
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tors such as fat and energy density have been shown to be
clearly associated with obesity using evidence-based principles and long-term evaluation of weight loss (128). It is
often difficult to understand whether fat reduction, high
fibre or protein diets, physical activity or behavioural
changes play the major role in achieving the desired effects
(128). Isolating the individual importance of each contributing factor using improved methodology has been suggested to facilitate understanding of the strategies for
successful long-term weight loss maintenance (128).
Trying to establish the relative importance of different
factors would, however, also impose problems. Some factors may turn out to be strongly related to weight maintenance, such as more initial weight loss and reducing calorie
intake, but they provide little understanding for the underlying processes that were important for these manifestations. There is also a need to consider the total situation of
critical factors in weight maintenance simultaneously.
Weight control is a very complex process that depend more
on changing the whole personal life than on changing single
behaviours. Long-term weight reduction was, for example,
better in those who had made five or more behavioural
improvements compared with those who had made fewer
changes (36). An interaction among all these factors is also
likely. A combination of psychology and physiology may,
for example, give us more understanding of the mechanisms in weight loss maintenance (129).

Moderators, mediators and matching
The factors we have reviewed can also be described as
moderators and mediators (130). Moderators are the pretreatment characteristics that can identify for whom a treatment works. Mediators are the mechanisms that can identify why a treatment effect is achieved. We have described
moderators as well as mediators for weight maintenance.
The moderators were the pre-treatment characteristics such
as internal motivation, binge eating and weight cycling.
Examples of mediators were the important behavioural
changes such as increasing cognitive restraint and reducing
the intake of dietary fat. Some characteristics were moderators as well as mediators. Self-efficacy and self-confidence,
for example, lead to better outcome results but can also be
improved during treatment.
Moderators identify for whom, but also under which
circumstances treatments have different effects. This is the
principle that would allow the information needed to
match patients to treatment, for which there has been a call
in obesity research (131). The role of different treatments
and the patient–treatment interaction is obviously of
importance in the management of obesity. Factors in weight
loss and weight loss maintenance are often considered to
be very general. This would likely be the case with some
factors, but other predictors of treatment outcomes in obe-
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sity could be more specifically related to the type of treatment evaluated. One type of treatment approach can suit
some persons well, whereas quite another approach would
suit others, and this would lead to different patterns concerning maintenance of weight loss.
For example, obesity surgery creates quite another situation for weight maintenance than behaviour modification
does, and each of these situations can be better suited
to patients with different characteristics. One study has
shown that patients with substantial weight loss through
means of surgery compared with patients using non-surgical means differed in their behaviours to maintaining
weight loss. The surgical group reported eating considerably more dietary fat and less carbohydrate and protein
than the non-surgical controls, and further had lower levels
of physical activity (132). Another study reported that persons who had chosen liquid formulas through formal
programmes to reduce their weight rely more on dietary
strategies such as counting calories and higher dietary
restraint in order to maintain their weight loss, whereas
persons who lost weight by their own means used more
physical exercise and also weighed themselves more often
to maintain their weight loss (133). Different pre-treatment
factors characterizing the patients succeeding in such different treatment conditions could provide even more valuable knowledge, helping us to guide patients to suitable
treatments.
Weight loss programmes with therapeutic interventions
helping the patient to recognize and deal with emotions
would further help some patients to eat less, whereas
receiving nutritional knowledge and help in creating more
structure over eating and lifestyle behaviour will target the
needs of others, manifested as different weight loss patterns. Pharmacological treatments also create very specific

prerequisite for weight loss and weight maintenance if
the drug is used on a more prolonged basis. A satietyenhancing drug, for example, may give the most striking
results for patients who are particularly vulnerable to the
need for food and the influence of physical demands such
as hunger (134). A drug working locally by reducing the
fat absorption could be most efficient for others. As the
drug creates adverse side-effects if dietary prescriptions are
not adhered to, the forced necessity to pay more attention
to food consumed and the adherence to better eating habits
could perhaps provide help related to self-monitoring and
meal structure. These are examples to illustrate how future
research could more specifically consider the type of treatment interventions in relation to the individual characteristics. Increasing such knowledge could make optimal
individual treatment choices possible, leading to better
long-term results.

Concluding model
We have described factors that may act as moderators
and mediators in promoting weight maintenance or act as
obstacles for long-term success. Some of the major factors
are listed in Table 1 to enable an overview. Some cautions
should be mentioned. The majority of studies described are
based on behaviour modification treatments or individual
dieting efforts in samples predominantly consisting of
women, as can be seen in Appendix 1. The conclusions may
therefore foremost be generalized to women in such traditional weight loss conditions.
A hypothetical model would include that the person has
reached a decision about wanting to lose weight. He or she
has a desire to lose weight to achieve something positive,
like becoming more confident and feeling better about

Weight maintenance

Weight regain

An achieved weight loss goal
More initial weight loss
Physically active lifestyle
Regular meal rhythm
Breakfast eating
Less dietary fat, more healthy foods
Reduced frequency of snacks
Flexible control over eating
Self-monitoring
Coping capacity
Capacity to handle cravings
Self-efficacy
Autonomy
‘Healthy narcissism’
Motivation for weight loss: more
confidence
Stability in life
Capacity for close relating

Attribution of obesity to medical factors
Perceiving barriers for weight loss behaviours
History of weight cycling
Sedentary lifestyle
Disinhibited eating
More hunger
Binge eating
Eating in response to negative emotions and stress
Psychosocial stressors
Lack of social support
More passive reactions to problems
Poor coping strategies
Lack of self-confidence
Psychopathology
Motivation for weight loss: medical reasons,
other persons
Dichotomous thinking

Table 1 Factors associated with weight loss
maintenance and weight regain after intentional weight loss according to a literature
review
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oneself. This decision is internal and accompanied by a
sense of confidence in the ability to make it. There is less
focus on external hindrances such as medical reasons, dissatisfaction with lack of support or hindrances to exercise,
but rather an internal focus on the inherent ability, power
and also responsibility to make changes. Although the
direct findings of motivation were sparse, this is a description of a firm motivation.
Depression and psychiatric disorders may be obstacles
for weight control, but some dissatisfaction with the
present life situation seen in persons feeling less well may
motivate for making changes.
Pronounced initial weight loss and having reached a goal
weight may illustrate the successful start in carrying out the
decision to lose weight. The behavioural changes made, on
which weight loss depends, confirm what is essential and
obvious for weight control – to eat healthier, with more
regularity and with improved control over eating, and more
physical activity.
The psychological part of a model can be further elaborated, as inferred from overall findings in the literature. The
balance, stability and maturity of the person appear to be
important for the outcome. A consistent pattern emerges
where the person likely to succeed in maintaining a lower
body weight has a personality functioning with more
strengths and stability. Such strengths include a capacity
for control and also the ability to handle relapses in a
balanced way and to recover again. The thinking style
inherent in flexible control implies greater maturity.
Personality factors would also contribute to the ability
to find coping strategies to be used in various life situations
rather than to revert to old eating habits. Finding coping
strategies to handle cravings and stressful situations in life
reflect an ability to use creativity and thinking, and to come
up with one’s own solutions. The personally adjusted
weight control strategies in the weight maintainers likewise
reveal creativity and strengths such as autonomy and selfsufficiency. Trying out various solutions and doing other
things rather than eating – which could be a variety of
things – could also facilitate success.
The ability to create and sustain a meal structure and
alter food habits can also imply psychological resources
such as a more organized personality functioning. Selfmonitoring suggests self-awareness and a self-inspective
ability, and self-efficacy would likewise constitute a
strength. A ‘healthy narcissism’ implying that there is at
least some energy invested in oneself, with caring for oneself, one’s appearance and physical status, can also be considered as an asset.
On the other hand, the regainer had more problems and
difficulties in self-management, and had less efficient ways
to handle obstacles in weight maintenance seen in difficulties in managing internal demand states such as cravings.
The possibility of biological disturbances causing greater
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hunger contributing to the factors found in the weight
regainers should also be considered. Struggling with hunger
would lead to some of the behavioural manifestations such
as disinhibition, binge eating and cravings and also to an
overall discouragement and impaired self-confidence.
There are some cautions in giving clinical recommendations. It seems quite likely that a person with better
prospects to succeed in long-term outcome has more determination, strengths and capacities. However, patients with
poorer prospect (seen in more problems in eating behaviours, life situation and overall functioning, and also less
available social support) could indeed be considered to be
in greater need of help. Some patients may, however, need
treatment interventions targeting other areas of their life
before they have a chance to be successful in a standard
weight loss programme. Others, as we can see, can actually
improve in critical areas such as self-confidence and problematic eating behaviours during a weight loss programme.
Yet others may not have reached a decision about losing
weight. There is too much complexity to allow simplified
recommendations. Thorough pre-treatment assessments of
the patients may lead to better professional decisions, and
taking the time for such careful evaluations before treatment assignment may prove to be cost-efficient in the end.
The findings on autonomy, assuming responsibility and
creating personal weight control plans in the maintainers
should also be considered. These trends suggest that fixed
weight loss plans on eating and living may not lead to
successful long-term outcomes. The patients should rather
be encouraged to find their very unique personal solutions
and inner capacities.

‘The successful weight maintainer’
To illustrate the factors affecting weight loss maintenance
that we have described, a profile characterizing the ‘successful weight maintainer’ can also be suggested. This ideal
person starts losing weight successfully quite early in treatment and reaches the self-determined weight loss goal. Our
ideal weight maintainer leads an active life with less television watching and rather more leisure time activities such
as walking and cycling. He or she continues to monitor the
weight-related behaviours, is in control over eating behaviour and is not overly disturbed by hunger. Food intake is
kept at a lower lever, the meal rhythm is regular, always
including breakfast, and healthy foods are chosen in favour
of high fat food. Snacking is reduced. Cravings can somehow be dealt with. If experiencing a relapse though, our
weight maintainer can manage to handle this in a balanced
way without exaggerating this as a detrimental failure.
Controls are flexible rather than rigid and there is a selfsufficiency and autonomy.
Not surprisingly, this ideal weight maintainer has less
problematic functioning and instability such as depres-
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sion, binge eating and weight cycling but instead more
stability of weight patterns, eating and emotions. The life
situation is also more stable, with less stressful life events.
Support is provided by the social context, although our
weight maintainer may prefer to rely on his or her own
solutions.
It seems that approaching the issue of weight control
from a psychological viewpoint could give a better understanding of obesity behaviours. To summarize, we have
reviewed a variety of potential factors in weight maintenance and have made an attempt to synthesize these in a
comprehensive model. Although there are many methodological challenges associated with reviewing factors in
weight maintenance, such attempts are needed to enable
more understanding for weight management. Our review
can contribute to further hypothesis testing and a conceptual framework in this area.
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Any (individual)

E: Mean WM 24
(± 3) mean WR 29
(± 6) kg m-2

Community 1212 (54)

Clinical 62 (77)

Community 142 (51)

Community recruited
85 (100)

Clinical 17 (100)

Worksite 3552 (54)

Community 999 (100)

Community 112 (100)

Dohm et al. 2001
(73)

Dubbert, 1984
(58)
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Fogelholm et al.
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Foster et al. 2004
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French et al. 1994
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French et al. 1997
(37)

Gormally et al. 1981
(70)
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Modifying WL
goals + behaviour
modification
Any (individual)/
weight control
classes for 8%
Any (individual)

Mean 79.4 (± 9) kg

Mean 30
(± 6) kg m-2

Mean 26
(± 5) kg m-2

16 weeks

2 years

≥5%

7 months

≥1 year

≥4.5 kg
Mean around 7 kg

2 years

1 year

40 weeks
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Not reported

6 (± 5)%

Mean 13.5 (± 0.4) kg

≥15%

3 years

≥3 years

≥10% of highest

Average 7 kg

≥10 months
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Mean 27.4 kg

Mean 8.5 (± 6.6) kg
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Mean 6.9 (± 7.7) kg

≥1 year

≥10%
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Mean 3 (± 2) to
mean 5 (± 2) kg

WM phase
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None
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weekly meetings
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Maintenance program
(6 months)
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None

None (weighted by
their physician 3 times)
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WM

Follow-up interviews

Follow-up
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Baseline treatment
intervention

During WM

Follow-up

Follow-up

Follow-up

Follow-up

Baseline + during
WL and WM

After active WL
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Baseline (different
treatment conditions)
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evaluation
of WM factors
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Diet + VLCD +
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Mean 35
(± 3) kg m-2
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Any (individual)

E: Mean 24 kg m-2
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Behaviour
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Average 90 kg

Mean 45
(± SD 9) kg m-2
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>30% ideal
weight

Clinical 107 (75)

DePue et al. 1995
(60)

9 months

Behaviour
modification

Clinical/community
recruited 109 (100)

Dennis et al. 1996
(91)

Mean 31
(± SD 3) kg m-2

Clinical 138 (84)

Cuntz et al. 2001
(6)

Mean around 27
(± SD 5) kg m-2
10 weeks

Community 854 (80)

Crawford et al. 2000
(5)

Not reported

Not specified

Behaviour
modification

Community 54 (76)

Colvin et al. 1983
(76)

Any (individual)

BMI ≥30 kg m-2 in

10 weeks

1 year

Community 76 (100)

Byrne et al. 2003
(7)
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modification

Mean 76 kg

Not specified

Any (individual)

None/educational
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36 (100)

Black et al. 1984
(67)

E: Mean 26
(± SD 1) kg m-2
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Not specified

Community 29 (100)

Ball et al. 1999
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Initial body weight
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evaluation (E)

Weight maintenance

Any (individual)

Sample type
n (% women)

Study
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Behaviour
modification
Any (individual)

24 (± 4) kg m-2

Clinical 118 (68)

Community recruited
89 (0)

Clinical 130 (47)

Community 823 (79)

Clinical 48 (100)

Clinical 28 (79)

Community recruited
60 (100)

Clinical + community 44 Mean 109 kg
(86)
NR

Worksite 29 (52)

Community 108 (100)

Community 931 (81)

Community recruited
40 (0)

Community recruited
38 (100)

Community recruited
302 (100)

Community 238 (53)

Holden et al. 1992
(39)

Jeffery et al. 1984
(56)

Jeffery et al. 1998
(12)

Jeffery et al. 2002
(127)

Jenkins et al. 2003
(115)

Jönsson et al. 1986
(94)

Karlsson et al. 1994
(30)
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Kathan et al. 1982
(34)

Kayman et al. 1990
(24)

Klem et al. 2000 (23)

Lejune et al. 2003
(46)

Leser et al. 2002
(29)

Linde et al. 2004
(16)

McGuire et al. 1999
(57)

8 months

Diet

Not specified

VLCD
Cognitive
interventions
Any (individual)

>30 kg m-2
Mean 34 kg m-2
Mean around
27 kg m-2

8 weeks

Exercise +/diet

Mean around 17 kg
for 69 weight
maintainers

Mean 2.8%

Mean 19.2 (± 7)%

Mean 15 (± 6) kg

Follow-up visits
None

≥1 year

None

None

None

None

Total 18 months WL
evaluated Follow-up

Baseline

Follow-up

Changes baseline –
admission

Follow-up

Follow-up interviews

Follow-up interviews

Baseline + during WL

Counselling + group
meetings
None

Baseline

Baseline Total
30 months
WL evaluated

Baseline + during
WM

Baseline, during WL,
admission Total
30 months WL
evaluated

Baseline + admission
+ during WM

Follow-up interviews

Baseline

Baseline

Baseline

Assessment for
evaluation
of WM factors

None

None

Education/none

None

None

None/group sessions

None

Sibutramine/placebo

None

Intervention during
WM

16 months

3 years

40 weeks

≥2 years

≥2 years

≥20%
≥13.6 kg

18 months

16 months

1 year

Mean 3.8 kg

Mean around 8 kg

Mean 27 kg

6 months

2 years

≥5% lost or gained
Mean around 7%

1 year

2 years

3.3 years

Maximum mean
12.4 (± 5.7) reached
in 27 weeks on
average

Mean 13.5 (± 6) kg

Mean 31 kg at 1 year

42 months

18 months

≥5%
Mean around 9 kg

1 year

WM phase

Mean around 15 kg

WL in active phase

Weight maintenance

6 moths

Not specified
13 weeks

Any (individual)

Not specified

6 months

Mean
7 months

Jaw fixation

2 years

Mean 32
(± 2) kg m-2

Mean around
40 kg m-2

Mean 119 kg

Counselling

1 year

Education/none

Mean 27
(± 5) kg m-2

18 months

Behaviour
modification

Average 31 kg m-2

15 weeks

Mean 1 year

VLCD + behaviour
modification
Behaviour
modification

6 months

Behaviour
modification

Mean 100 kg

Mean 41
(± 9) kg m-2

Mean 121
(± 17) kg

6 months

Haus et al. 1994
(121)

Mean 37
(± 4) kg m-2

Sibutramine

Clinical 467 (NR)

48 weeks

WL period

Behaviour
modification

Hansen et al. 2001
(123)

Mean 36
(± 6) kg m-2

Clinical 118 (100)

WL method

Gladis et al. 1998
(55)

Initial body weight
or weight at
evaluation (E)

Sample type
n (% women)

Study
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Mean around
90 kg
Mean 84
(± 7) kg

Community 54 (81)

66 (100)

Slimming club
members 142 (100)

Clinical 67 (100)

Clinical 27 (70)

Community 2400 (79)

Clinical 102 (78)

Community recruited/
clinical 55 (85)

Clinical 20 (80)

Community (twin
cohort) 717 (46)

Community recruited
32 (100)

Community recruited
444 (100)

Community recruited
158 (100)

Community 41 (71)

Clinical 261 (82)

Marston et al. 1984
(11)

Nir et al. 1995
(83)

Ogden, 2000 (40)

Pasman et al. 1999
(47)

Pekkarinen et al.
1994 (54)

Phelan et al. 2003
(116)

Poston et al. 1999
(96)

Rodin et al. 1988
(90)

Rydén et al. 1996
(95)

Sarlio-Lähteenkorva
et al. 2000 (59)

Schoeller et al. 1997
(25)

Sherwood et al.
1999 (53)

Teixeira et al. 2004
(31)

Tinker et al. 1997
(61)

Van Baak et al. 2003
(18)

Not specified
2 months
NA
Not specified
8 weeks

Any (individual)
VLCD
Bariatric surgery
Any (individual)
Diet, behaviour
modification

Mean 32
(± 0.5) kg m-2
Mean 50 kg m-2

Any (individual)

>27 kg m-2

4 months

Not specified

6 months

Behaviour
modification
Any (individual)

Sibutramine

Mean 31
(± 4) kg m-2
>30 kg m-2

2 years

1 year

Online contact/none

Maintenance
sessions/none

None

None

Follow-up visits

None

A 1-week booster
program

None

Mean 12.4 (± 4.6)%

1.5 years

Sibutramine/placebo

0–6 + 12–24 months
changes

Interviews at
baseline, during
WL and WM

Baseline Total 16
months WL period
evaluated

Baseline Total 18
months WL evaluated

After WL, during WM

During WL and WM

Baseline Total 3-year
period evaluated

Admission

Baseline

Changes baseline –
year 1

Baseline

Baseline/admission

Fibre/fibre + caffeine +
chromium-picolinate/none
Follow-up visits

Follow-up

Baseline

After weight loss

During WM

Assessment for
evaluation
of WM factors

Slimming club

Follow-up interviews

None

None

Intervention during
WM

Went from >30 kg m-2 Mean 4.5 years Recurrent interviews
to <30 kg m-2

5.1 kg (6.2%)

1 year

1 year

≥12 kg
Mean 8 (± 1) kg

9–15 years

3 years

6 months

≥5%

Mean around 15 kg
(postop)

Mean around 8 kg

1 year

2 years

≥13.6 kg
Mean around 8.5 kg

≥2 years

14 months

Mean around 56%
1 year postop

9.7 kg

Went from >30 kg m-2 ≥3 years
to <30 kg m-2

Mean 6.6 kg

1–2 years

≥2 years

≥13.6 kg
Goal weight reached

WM phase

WL in active phase
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Mean 37
(± 4) kg m-2

6 months

1 year

Behaviour
modification

Any (individual)

NA

Gastric surgery

Mean 42
(± 10) kg m-2
6 years

20 weeks

Behaviour
modification
+/tenuate/placebo

Mean around
92 kg

Mean 39
(± 6) kg m-2

E: Mean 25
(± 4) kg m-2

Mean around
33 kg m-2

10 weeks

Mean
9 months

Not specified

WL period

Behaviour
modification

Mean 76 kg

Any (individual)

Any (individual)

WL method

Weight maintenance

NR

Mean 25 (± 4) kg
m-2

Community 714 (80)

McGuire et al. 1999
(20)

Initial body weight
or weight at
evaluation (E)

Sample type
n (% women)

Study
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NR
E: Mean 25 (± 5)
kg m-2

Community 3000 (80)

Community 2959 (80)

Wing et al. 2001 (4)
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Wyatt et al. 2002
(41)

Not specified
Not specified

Any (individual)

6 months
5.5 years
on average
≥1 year,
6 years
on average

≥13.6 kg
≥13.6 kg

1 year

23 months

2 years

>2 years
on the
average

1 year

WM phase

Mean around
8 (± 4) kg

Mean 9
(± 7) kg

20% on average

Mean 10.7
(± 0.4) kg

Mean 8.2 (± 4.3) kg
after 10 weeks

14.5 (± 1.2) kg

WL in active phase

None

None

Follow-up visits/+ social
support/monetary deposit

None/monetary deposit

None

8 weeks repeated
program after 1 year

Prolonged program
participation +/follow
up assessments

None

Intervention during
WM

During WM

During WM

Baseline + admission
+ during WM

Baseline
randomization

Baseline + during WL

Baseline/admission

Baseline, during WL
and WM. Changes
baseline – week 10
studied. Total 3 years
WL evaluated

Baseline

Assessment for
evaluation
of WM factors

Weight maintenance

WL, weight loss; WM, weight maintenance; WR, weight regain.
n = sample size at onset of the study; NR, not reported; NA, not available.
BMI, body mass index; VLCD, very low calorie diet.
‘Behaviour modification’ includes common dietary counselling and prescriptions, whereas ‘Dietary treatment’ does not include behaviour modification treatment.

Mean 31 (± 4)
kg m-2

Mean 36 (± 6)
kg m-2

Any (individual)

4 months

Behaviour
modification

Community recruited
166 (51)

Wing et al. 1999
(64)

20 weeks

Behaviour
modification

Clinical 98 (50)

Wing et al. 1991
(66)

6 months

VLCD +
counselling

Mean 40 kg m-2

Clinical 52 (73)

Williams et al. 1996
(85)

8 weeks

VLCD +
counselling

Mean 32 (± 0.5)
kg m-2

Community recruited
27 (100)

Westerterp-Plantenga
et al. 1998 (45)

44 weeks on
the average

Mean 31 (± 5)
kg m-2

Counselling +
formula diet

Commercial weight
loss programme
1247 (89)

Westenhoefer et al.
2004 (36)

WL period

4–6 months

WL method

VLCD/behaviour
modification

Mean 39 (± 1)
kg m-2

Clinical 76 (100)

Wadden et al. 1992
(117)

Initial body weight
or weight at
evaluation (E)

Sample type
n (% women)

Study
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