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Abstract
Background: Once weight loss is achieved, the challenge is to maintain this benefit. This review reports on the effectiveness of programs
for weight-loss maintenance, as part of a larger review examining treatments for overweight and obese adults.
Methods: We updated the search of a 2011 review on screening and management of overweight and obese adults. Four databases were
searched. For inclusion, participants had to have lost weight in treatment and then been randomly assigned to a weight-maintenance
intervention or control conditions. Studies from the 2011 review that met the criteria were included. Data were extracted and pooled
(where possible) for outcomes related to weight-loss maintenance.
Results: Eight studies were included. Compared with control participants, intervention participants regained less weight (mean difference [MD] –1.44 kg, 95% confidence interval [CI] –2.42 to –0.47), regardless of whether the intervention was behavioural (MD
–1.56 kg, 95% CI –3.10 to –0.02) or pharmacologic plus behavioural (MD –1.39 kg, 95% CI –2.86 to 0.08). Intervention participants
also showed better weight maintenance than the control participants in terms of waist circumference (MD –2.30 cm, 95% CI –3.45 to
–1.15) and body mass index (MD –0.95 kg/m2, 95% CI –1.67 to –0.23). Participants undergoing pharmacologic plus behavioural
interventions were more likely to maintain a loss of 5% or more of initial body weight than those in the control group (risk ratio [RR]
1.33, 95% CI 1.15 to 1.54); no difference was found for maintaining a weight loss of 10% or more (RR 1.76, 95% CI 0.75 to 4.12).
Interpretation: Moderate quality evidence shows that overweight and obese adults can benefit from interventions for weight maintenance following weight loss. However, there is insufficient evidence on the long-term sustainability of these benefits. Registration:
PROSPERO no. CRD42012002753

T

he health-related risks associated with overweight
and obesity in adults are well documented.1–3 Some
of the health issues that obese adults are at a greater
risk for include type 2 diabetes, coronary artery disease,
stroke, depression and certain cancers. Unfortunately, the
prevalence of overweight and obesity in adults is rising in
Canada, tripling from 6.1% in 1985 to 18.3% in 2011.4
Recent reviews of moderate quality evidence have
shown that multiple strategies for weight loss in adults,
including a combination of reduced dietary intake,
increased physical activity and behaviour modification,
have led to reductions in body weight.5,6 To that end, the
identification of interventions that sustain and prolong the
benefits of weight loss is needed, because maintaining
weight loss continues to be a conundrum for individuals
and health care providers and represents an increasing burden on the health care system.1,4
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This work was part of a larger systematic review conducted
to provide an updated synthesis of the effectiveness of behavioural and pharmacologic interventions for treating overweight and obesity in adults.7 The goal of this review was to
examine the effectiveness of weight-loss maintenance programs in adults using weight-related outcomes. Specifically,
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we sought to answer the following question: In adults aged
18 years or older who were overweight or obese, but not
morbidly obese, and who lost weight in a prior active-phase
treatment intervention, what is the effect of behavioural and
pharmacological interventions on weight-loss maintenance?

Inclusion and exclusion criteria

Methods

Titles and abstracts of articles were reviewed independently by
2 research team members. Those articles marked for inclusion by
either team member went on to full-text screening, which was
also done independently by 2 researchers. Randomized controlled trials were assessed using the Cochrane Collaboration’s
tool for risk-of-bias assessment.9 Overall strength of the evidence
(identified as high, moderate, low or very low quality) was determined using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system framework
(GRADEpro version 3.2; available at www.ims.cochrane.org
/revman/gradepro).10 One team member completed full data
abstraction and a second member verified all extracted data, the
risk-of-bias ratings and the strength of evidence assessment. All
data were checked in a third round of verification. At all levels,
interrater disagreements were resolved through discussion.

Search strategy

Our protocol for examining the evidence on treatments for
overweight and obesity in adults was designed to update a
search conducted for a recent review by the US Preventive Services Task Force on this topic.8 We examined their search and
determined that it addressed our key questions; we added a
database (Embase) and a filter to restrict studies to those published in English or French because of limited resources for
handling papers in other languages. To avoid duplication we
planned to bring forward any of their included studies that met
our criteria. We searched MEDLINE, Cochrane Central Register of Controlled Trials, PsycINFO and Embase from September 2010 (the date of the last search by the US Preventive
Services Task Force) up to and including Apr. 19, 2013. The
search strategy is provided in Appendix 1 (available at www
.cmajopen.ca/content/3/1/E47/suppl/DC1). Reference lists
from the US Preventive Services Task Force review8 and other
reviews were searched for relevant studies not captured by our
search. All citations were uploaded to a web-based systematic
review software program for screening and data extraction.

Population, intervention, comparator, outcome and
setting statement
Details regarding the population, intervention, comparator,
outcomes and setting for this review are provided in Box 1.

The inclusion and exclusion criteria for this review are provided
in Box 2.

Study selection, quality assessment and data
abstraction

Data analysis

Longest available follow-up was considered as the data point of
interest for weight-loss maintenance across all studies. For the
meta-analyses, means and standard deviations (SDs) were used
for continuous outcomes (i.e., change in weight in kg, body mass
index [BMI] and waist circumference) and number of events
were used for binary outcomes (i.e., maintenance of loss of 5% or
more and 10% or more of initial body weight). The DerSimonian and Laird random-effects model with inverse variance
method was used to generate the summary measures of effect in
Box 2: Inclusion and exclusion criteria

Box 1: Description of population, intervention, comparator,
outcomes and setting
Population
•

Adults (aged 18 years or older) who were overweight (body
mass index [BMI] 25–29.9 kg/m2) or obese (BMI 30–39.9 kg/
m2), but not morbidly obese (BMI ≥ 40 kg/m2), and who lost
weight in a prior active-phase treatment intervention

Studies were included if they met the following criteria:
•

Randomized controlled trial of a strategy for weight-loss
maintenance of any duration

•

Interventions for weight maintenance that were either
behavioural (diet, exercise, diet plus exercise or lifestyle),
pharmacologic (orlistat or metformin) or some combination of
both and aimed at adults 18 years or older who were
previously overweight or obese and wo lost weight in a prior
active-phase treatment intervention

•

Reported data for at least one specified weight outcome (i.e.,
change in weight [kg], waist circumference or BMI, or loss of 5%
or more of initial body weight or 10% or more of initial body weight)

•

Results were published in English or French

Intervention
•

Interventions for weight maintenance that were either
behavioural (diet, exercise, diet plus exercise or lifestyle),
pharmacologic (orlistat or metformin) or some combination
of both

Comparator

Studies were excluded if:

•

•

Treatment involved a surgical intervention or a drug other than
orlistat or metformin

Outcomes

•

Intervention focused on morbidly obese adults (BMI ≥ 40 kg/m2)

•

•

Intervention was conducted in an inpatient hospital,
institutional or occupational setting or involved a school-based
or faith-based program

•

The only available results were published in a language other
than English or French

No intervention, usual care, placebo or minimal intervention
(e.g., informational newsletter)
Maintenance of weight loss (kg), BMI (kg/m2), waist
circumference (cm) and loss of 5% or more or 10% or more of
initial body weight

Settings
•
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the form of mean difference (MD) for continuous outcomes and
risk ratio (RR) for binary outcomes.11 Cochran’s Q (α = 0.05) and
I2 (≥ 75% = high heterogeneity) statistics were used to quantify
statistical heterogeneity between studies. For the outcome of
change in weight (kg), we did a sensitivity analysis based on focus
of intervention (behavioural and pharmacologic plus behavioural). For significant binary outcomes we calculated absolute
risk reduction and number needed to treat; the latter were calculated using the absolute numbers computed by the GRADE software. GRADE estimates the absolute number per million using
the control group event rate and RR with the 95% confidence
interval (CI) obtained from the meta-analysis. Statistical analyses
were performed using RevMan version 5.3 and GRADEpro.

Results
Search results

The results of the search and selection are shown in Figure 1.
The search found 15 309 citations, which were screened by

title and abstract. To the pool of recently published papers
retained for full-text screening (n = 1450), we added 27 papers
located through hand searching and 52 older studies
(72 papers) that appeared in the 2011 US Preventive Services
Task Force review8 for consideration. At the end of the process, 8 studies (11 papers) were included that concerned
weight maintenance interventions following weight loss:
5 studies (5 papers)12–16 were brought forward from the US
Preventive Services Task Force review that met our criteria,
and 3 studies (6 papers)17–22 were found through our search of
recent literature.

Characteristics of included studies

Five studies were conducted in the US and 3 originated in
Europe. Sample sizes ranged from 55 to 1032 participants. Six
studies included both sexes, one included women only and
one did not report sex. Participants across all studies ranged in
age from 43 to 59 years at baseline. In every instance, participants had completed an active weight-loss phase and were

Unique articles identified
through database search
n = 15 309

Excluded n = 13 859
• Screened for title and abstract

Articles screened
n = 1 450

Additional articles identified through other
sources n = 99

• Hand-searched and companion papers n = 27
• US Preventive Services Task Force Review n = 72
(52 studies)

Full-text articles assessed
for eligibility
n = 1 549
Full-text articles excluded n = 1 538
• US Preventive Services Task Force Review n = 67
• No population of interest
• No intervention of interest
• Study design
• No true control
• No outcomes of interest
• Systematic review n = 262

Articles included in the
systematic review
n = 11 (8 studies)

Figure 1: Selection of studies evaluating the effectiveness of strategies for weight maintenance in
adults treated for overweight and obesity.
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then assigned to a behavioural or pharmacologic and behavioural intervention aimed at maintaining their weight loss or
to a control group. The duration of the intervention ranged
from 6 to 36 months. Table 1 provides a summary of the
characteristics of the 8 included studies; more details for each
study are reported in Appendix 2 (available at www.cmajopen.ca
/content/3/1/E47/suppl/DC1). Most studies were rated as
having an unclear or a high risk of bias. Ratings for risk of bias
for the included studies are summarized in Table 2.

Maintaining weight loss

Six trials of moderate quality (downgraded for risk of bias)
were included in the meta-analysis assessing weight maintenance as measured in kg (Figure 2, Table 3).12–15, 17,19 Pooled

analysis showed that intervention participants (n = 1401)
regained less weight than control participants (n = 985) (MD
–1.44 kg, 95% CI –2.42 to –0.47, I2 = 67%). In all studies
except one,14 there was less weight regain in the intervention
group than in the control group. In the study by Hauptman
and colleagues,13 the intervention group regained more weight
than the control group, although there was no statistically
significant difference. Pooled analysis for 2 behavioural (lifestyle) interventions showed that intervention participants
regained less weight than the control groups (MD –1.56 kg,
95% CI –3.10 to –0.02, I2 = 63%).17,19 One additional 6-month
behavioural intervention study, which could not be pooled,
found that the intervention group maintained a greater median
weight loss (9.6 kg, interquartile range [IQR] 10.9) than the

Table 1: Characteristics of included studies

Study

Sex

Type of
Mean
No. of
intervention for
age, yr participants* prior weight loss Intervention type

Control

Intervention
Publication
length, mo. Location
date

Champagne et al.,17
Svetkey et al.18

M+F

55

1032

Six-month diet
plus groupbased support

Lifestyle (delivery Self-directed
strategies:
Internet or
personal contact)

30

US

2011

Davidson et al.12

M+F

43

306

120 mg orlistat
3×/d for 1 yr
plus controlledenergy diet

120 mg orlistat
3×/d plus
weightmaintenance diet

Placebo plus
same
weightmaintenance
diet

12

US

1999

Hauptman et al.13

M+F

42

273

120 mg orlistat
3×/d for 1 yr
plus energyreduced diet

120 mg orlistat
3×/d plus
weightmaintenance diet

Placebo plus
same
weightmaintenance
diet

12

US

2000

Hill et al.14

M+F

46

369

Six-month
hypoenergetic
diet plus
encouraged to
exercise

120 mg orlistat
3×/d plus dietary
and behavioural
counselling

Placebo plus
same diet and
behavioural
components

12

US

1999

Richelsen et al.15

M+F

47

309

Eight-week very 120 mg orlistat
low-energy diet 3×/d plus
energy-restricted
diet and dietary
and lifestyle
counselling

Placebo plus
same diet and
behavioural
components

36

Scandinavia

2007

F

59

234

Six-month
Six-month
Newsletters
group-based
group-based
with tips and
lifestyle program lifestyle program recipes

6

US

2011

Sjöström et al.16

M+F

45

261

120 mg orlistat
3×/d for 1 yr
plus hypocaloric
diet

120 mg orlistat
3×/d plus
weightmaintenance diet

Placebo plus
weightmaintenance
diet

12

Europe

1998

Thomas et al.22

Not
reported

45

55

Not reported
(recruited from
a weight loss
clinic)

Weekly emails
from a dietician
with dietary,
behavioural and
exercise advice

No contact

6

UK

2011

Rickel et al.,19
Perri et al.,20
Radcliff et al.21

Note: F = female, M = male.
*If a study included multiple treatment arms with different doses of orlistat, only the 120 mg group was included.
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control group (7.8 kg, IQR 5.9).22 No significant difference in
effect for weight regain was seen for the 4 pharmacological
plus behavioural interventions compared with control (MD
–1.39 kg, 95% CI –2.86 to 0.08, I2 = 76%).12–15 The test for
subgroup differences found no evidence that the effect of treatment differed based on type of intervention: behavioural (lifestyle) versus pharmacological (orlistat) plus behavioural
(χ21 = 0.02, p = 0.88, I2 = 0%).

(120 mg orlistat 3 times daily) plus a weight-maintenance diet
with the effects of a placebo plus the same weight-maintenance
diet. At the postintervention assessment point, intervention participants (n = 496) were 33% more likely to have maintained the
loss of 5% or more of their initial body weight compared with
the control participants (n = 491) (RR 1.33, 95% CI 1.15 to
1.54, I2 = 14%; absolute risk reduction 12.37%, number needed
to treat 8, 95% CI 5 to 18).

Maintaining body mass index

Maintenance of loss of 10% or more of initial body
weight

A single study of moderate quality (downgraded for risk of
bias) that examined a 6-month intervention using counselling
approaches to support older women in rural areas in making
lifestyle changes provided data for the outcome of maintaining BMI (Table 3).19 After completing the program, intervention participants (n = 155) showed a smaller change in BMI
compared with the control group (n = 79) (MD –0.95 kg/m2,
95% CI –1.67 to –0.23).

Maintaining waist circumference

A single trial of moderate quality (downgraded for risk of bias)
comparing a pharmacologic (120 mg orlistat 3 times daily)
plus behavioural (standard energy-restricted diet and dietary
and lifestyle counselling) strategy with a placebo plus the same
behavioural approach provided data for the outcome of maintaining waist circumference (Table 3).15 After 36 months,
intervention participants (n = 153) had a smaller increase in
waist circumference compared with the control group
(n = 156) (MD –2.3 cm, 95% CI –3.45 to –1.15).

Maintenance of loss of 5% or more of initial body
weight
Three trials of moderate quality (downgraded for risk of bias)
were included in the meta-analysis assessing maintenance of loss
of 5% or more of initial body weight (Figure 3, Table 4).13,15,16 All
3 studies compared the effects of a pharmacologic intervention

Two trials of low quality (downgraded for risk of bias and
imprecision) were included in the meta-analysis assessing
maintenance of loss of 10% or more of initial body weight
(Table 4).13,15 Both studies compared the effects of a pharmacologic intervention (120 mg orlistat 3 times daily) plus a
weight-maintenance diet (n = 363) with the effects of a placebo plus the same weight-maintenance diet (n = 368). After
completion of the intervention, there was no difference
between groups in terms of maintaining the loss of 10% or
more of their initial body weight (RR 1.76, 95% CI 0.75 to
4.12, I2 = 85%).

Interpretation
Main findings

The principle finding from this body of evidence is that there are
benefits to interventions for weight-loss maintenance in adults
who successfully complete treatment for overweight or obesity.
The pooled-effect estimates for all but one of the weight outcomes were significant in favour of the interventions. Compared
with the control-group participants, intervention participants
regained less weight (kg), experienced smaller increases in
BMI and waist-circumference measurements, and were more
likely to maintain their loss of 5% or more of their initial body
weight. It is estimated that, for every 8 patients treated for

Table 2: Risk-of-bias ratings for included studies using Cochrane Collaboration’s tool9

Sequence
generation

Allocation
concealment

Blinding of
participants/
personnel

Blinding of
outcome
assessors

Incomplete
reporting

Selective
reporting

Other bias

Champagne et al.,
Svetkey et al.18

U

L

H

L

L

L

L

Davidson et al.12

U

U

U

U

H

L

H

Hauptman et al.13

U

U

U

U

H

H

U

Hill et al.

U

U

U

U

L

L

H

Richelsen et al.15

L

L

U

U

L

L

H

Rickel et al.,
Perri et al.,20
Radcliff et al.21

U

U

H

L

L

L

L

Sjöström et al.16

L

U

U

U

L

L

H

Thomas et al.22

L

L

H

U

L

L

L

Study
17

14

19

Note: H = high risk of bias, L = low risk of bias, U = unclear risk of bias.
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Comparison with other studies

weight maintenance, 1 patient will maintain their loss of 5% or
more of initial body weight. There was no significant effect for
the outcome of maintaining the loss of 10% or more of initial
body weight. Where we were able to compare the effectiveness
of behavioural interventions versus pharmacologic plus behavioural, there was no significant difference between the two.

Change in weight, kg; mean ± SD
N
Experimental N
Control

Study

The findings from this review parallel the emerging literature
on the effectiveness of weight-maintenance programs.5,6 A
recent systematic review confirmed that a multifaceted
approach using dietary, physical and behavioural interventions
was effective for weight maintenance.5 However, the contrib-

Favours Favours
experimental control

Mean difference
(95% CI)

Behavioural
4.6 ± 7.536
1.2 ± 5.672

Champagne et al.17
Rickel et al.19 (F)
Total

5.5 ± 7.245 320
3.7 ± 6.222 79
399

–0.90 (–1.88 to 0.08)
–2.50 (–4.14 to –0.86)
–1.56 (–3.10 to –0.02)

5.63 ± 4.137 97
2.49 ± 6.512 212
113 –5.93 ± 7.59 121
153
7 ± 7.1
156
585
586

–2.43 (–3.64 to –1.22)
0.43 (–0.80 to 1.66)
–1.31 (–3.00 to 0.38)
–2.40 (–4.16 to –0.64)
–1.39 (–2.86 to 0.08)

661
155
816

Overall heterogeneity: I² = 63%
Test for overall effect: Z = 1.98 (p = 0.05)
Pharmacologic and behavioural
Davidson et al.12
Hauptman et al.13
Hill et al.14
Richelsen et al.15
Total

3.2 ± 4.698
2.92 ± 6.351
–7.24 ± 5.528
4.6 ± 8.6

109
210

Heterogeneity: I² = 76%
Test for overall effect: Z = 1.85 (p = 0.06)
Overall

1401

985

–1.44 (–2.42 to –0.47)

Heterogeneity: I² = 67%
Test for overall effect: Z = 2.91 (p = 0.004)
Test for subgroup differences: I² = 0%

–10

–5

0

5

10

Mean difference (95% CI)

Figure 2: Effect of weight-maintenance interventions on mean weight loss or gain (kg), overall and by type of intervention (behavioural [lifestyle]
or pharmacologic [orlistat] plus behavioural). Values less than 0 indicate a change in weight in favour of the intervention (i.e., less weight
regain). CI = confidence interval, F = female, N = total number of participants.

Table 3: Effect of weight-maintenance interventions on continuous weight outcomes

Outcome; intervention type

Meta-analysis,
MD (95% CI)

Statistical heterogeneity Test for between(within-group),
group differences,
p value (I2 value, %)
p value (I2 value, %)

No. of
participants

No. of
studies

Quality of
evidence
rating*

Maintenance of weight, kg
Overall

–1.44 (–2.42 to –0.47)

0.010 (67)

NA

2386

6

Moderate

Behavioural

–1.56 (–3.10 to –0.02)

0.10 (63)

0.88 (0)

1215

2

Moderate

Pharmacological +
behavioural

–1.39 (–2.86 to 0.08)

0.006 (76)

1171

4

Low

–0.95 (–1.67 to –0.23)

NA

NA

234

1

Moderate

NA

Na

309

1

Moderate

Maintenance of BMI, kg/m2
Behavioural

Maintenance of waist circumference, cm
Pharmacological +
behavioural

–2.30 (–3.45 to –1.15)

Note: BMI = body mass index, MD = mean difference, NA = not applicable.
*Grading of Recommendations Assessment, Development and Evaluation (GRADE) quality of evidence rating reflects confidence in the estimate of effect assessed
through 5 domains of the evidence (risk of bias, indirectness, imprecision, inconsistency and reporting bias): moderate = downgraded for risk of bias, low = downgraded for
risk of bias and imprecision.
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uting studies in the review included various prospective
designs and narrative summaries of the findings from individual studies.5 Another meta-analysis of 11 studies compared
multiple weight-maintenance programs and calculated an
average weight loss of 3.2 kg over a period of 17.6 months of
extended care programming (Hedge’s g 0.385, 95% CI 0.281
to 0.489, p < 0.0001).23 The mean quality score of the studies
included in the review was 6 (moderate) out of a possible 11
according to the Physiotherapy Evidence Database scale.23

reflect usual practice. There were too few studies (n < 10) to
assess reporting bias.24 Additional limitations in methodology
(i.e., unclear risk of bias and imprecision) reduced the strength
of evidence, resulting in moderate-quality and sometimes lowquality ratings, which in turn reduce confidence in the pooled
estimates of observed effects. A filter applied in the original
search to include papers published only in English and French
meant papers about relevant interventions that were available
only in other languages were not captured.

Limitations

Clinical implications, future research and
conclusion

There was a small number of studies (n = 8) available to address
the effectiveness of weight-maintenance interventions and great
variability in the interventions studied. Specifically, the interventions included diet, exercise, lifestyle and pharmacotherapy
approaches; moreover, some interventions were deployed
through technology, which increased the heterogeneity across
studies. Some control groups received dietary counselling or
information above and beyond usual care, which may not

Recognizing the issue of the increasing overweight and obesity
rates in Canada, long-term strategies are needed to address
the sustainability of weight loss and to define effective weightloss maintenance (i.e., amount of weight loss over what duration). Although this review did not examine the potential risks
or harms associated with these interventions, future studies
may want to examine adverse effects, such as cost (financial

Events, n/N
Study

Experimental

Control

Risk ratio (95% CI)

Hauptman et al.13

72/210

51/212

1.43 (1.05 to 1.93)

Richelsen et al.15

103/153

87/156

1.21 (1.01 to 1.44)

Sjöström et al.16

76/133

46/123

1.53 (1.16 to 2.01)

251/496

184/491

1.33 (1.15 to 1.54)

Overall
Heterogeneity: I² = 14%

Favours Favours
control experimental

0.1

Test for overall effect: Z = 3.78 (p = 0.0002)

0.2

0.5

1

2

5

10

Risk ratio (95% CI)

Figure 3: Effect of weight-maintenance interventions (orlistat plus behavioural) on maintaining a weight loss of 5% or more of initial body
weight. Values greater than 1 indicate an effect of weight-loss maintenance in favour of the intervention. CI = confidence interval, n = number of
participants who maintained a weight loss of 5% or more of initial body weight, N = total number of participants.

Table 4: Effect of weight-maintenance interventions on dichotomous weight outcomes
Effect
Outcome; intervention type

RR (95% CI)

Absolute risk
reduction, %

Statistical
heterogeneity
Number needed
(within-group),
No. of
No. of
to treat (95% CI) p value (I2 value, %) participants studies

Quality of
evidence
rating*

Maintenance of loss of ≥ 5% baseline body weight
Pharmacological +
behavioural

1.33 (1.15–1.54)

12.37

8 (5–18)

0.31 (14)

987

3

Moderate

—

0.01 (85)

731

2

Low

Maintenance of loss of ≥ 10% baseline body weight
Pharmacological +
behavioural

1.76 (0.75–4.12)

—

Note: RR = risk ratio.
*Grading of Recommendations Assessment, Development and Evaluation (GRADE) quality of evidence rating reflects confidence in the estimate of effect assessed through
5 domains of the evidence (risk of bias, indirectness, imprecision, inconsistency and reporting bias): moderate = downgraded for risk of bias, low = downgraded for risk of
bias and imprecision.
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and time), the risk for potential injury with increased or sustained physical activity and the adverse effects of sustained
pharmacotherapy.
The main clinical implication of our findings is that modest weight loss (5% reduction in initial body weight) achieved
through prior treatment (behavioural, pharmacologic or both)
is more likely to be maintained with some form of continued
intervention. The challenge facing health care professionals is
to convey the importance of maintaining lifestyle changes to
help patients sustain weight loss and avoid weight regain.
Future research could benefit from longer term follow-up to
observe the duration of weight loss and to study the health
consequences of repeated weight cycling.
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