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Abstract
Background Lifestyle interventions are effective for weight loss
and are recommended for persons with a bodymass index (BMI)
of 25–40 kg m−2. However, this group is very heterogeneous,
which could influence outcomes from lifestyle interventions.
Purpose In this systematic review, differences in 1-year
weight change and percentage weight change after lifestyle
interventions were investigated for participants varying in
initial BMI using meta-analyses.
Method Twenty-two interventions with healthy Caucasian
adults, a mean BMI between 25 and 40 kg m−2, a dietary as well
as a physical activity component aiming at weight loss, and at
least five contact sessions guided by a professional health care
provider were selected from a systematic search in the

MEDLINE database. Participants in each intervention were di-
vided into one of the three BMI classes: overweight (BMI of 25–
29.99 kg m−2), class-I obesity (BMI of 30–34.99 kg m−2), and
class-II obesity (BMI of 35–39.99 kgm−2). Differences inweight
change and percentage weight change were analyzed and com-
pared among different BMI classes within the same intervention
by calculating standardized mean differences.
Results Overweight participants lost 1.1 kg less (p<0.01) than
participants with class-I obesity and 1.5 kg less (p<0.01) than
participants with class-II obesity. For percentage weight change,
no significant differences were found among the BMI classes.
Conclusion Average weight change during lifestyle interven-
tions only differs to a small extent among people with BMI
between 25 and 40 kg m−2. This implies that these interven-
tions are equally appropriate for these BMI classes.

Keywords Baseline BMI . Initial BMI . Lifestyle
intervention . Overweight . Obesity

Introduction

Changes in lifestyle are needed, on an individual level, to
counteract the current overweight and obesity problem. Life-
style interventions aiming at changes in dietary and physical
activity behavior are effective in causing weight loss in the
short term [1, 2], and it has been shown that participants
maintain on average more than half of their weight loss even
after an unsupervised follow-up period of 1 year [3]. Further-
more, these interventions are relatively inexpensive [4], less
invasive compared to surgery or weight loss medication, and
may bring about a range of other physical and mental health
benefits [5–7]. Hence, guidelines for the management of
overweight and obesity advise the use of lifestyle interven-
tions to lose weight for participants with a body mass index
(BMI) of 25–40 kg m−2 [8–10].
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However, effects of lifestyle interventions differ per individu-
al. Often, it is not clear which factors determine the effect of a
treatment. Patients within the BMI range of 25–40 kg m−2 are
heterogeneous, i.e., their characteristics such as co-morbidity,
weight history, and psychological and behavioral variables may
vary. BMI scores have been shown to be related to a lower self-
esteem [11] and to a higher dropout rate [12, 13], which lead to
lower weight loss outcomes [14]. Furthermore, variables that
may be associated with BMI scores such as diet attempts, self-
efficacy, and body image are also related toweight loss outcomes
[15–17]. This may result in different effects of lifestyle interven-
tions for patients with a different BMI. In contrast, a previous
review on pretreatment predictors of success did not find BMI as
a predictor of subsequent weight loss [18]. However, this review
was limited in the number of studies covered, and more recent
studies [19–21] have suggested that initial BMI class doesmatter.
Thus, lifestyle interventions may be more effective for partici-
pants in specific BMI classes, which would implicate that inter-
ventions should be adjusted or tailored per BMI class or even that
other treatments may be preferred per BMI class. Nevertheless,
effects of lifestyle interventions on BMI classes (i.e., 25–
29.99 kg m−2, 30–34.99 kg m−2, and 35–39.99 kg m−2) are
rarely reported, and the effect of initial BMI on weight change
has never been systematically investigated. Therefore, the aim of
this studywas to systematically study differences in the effects of
lifestyle interventions on overweight and obese participants
across different BMI classes, within the same interventions, using
meta-analyses.

Methods and Procedures

Search and Selection

The literature search of this study is an extension of a previ-
ously performed search [4]. Relevant articles were selected
from the MEDLINE database and from the references of
reviews that gave insight on interventions aiming at weight
loss. For the present study, the search was extended from
August 2007 to January 2011 (see Fig. 1). Two authors
independently screened the identified records, and disagree-
ment concerning eligibility was resolved by discussion.

To narrow our review and reduce heterogeneity, it was
chosen to examine the effects only within lifestyle interven-
tions with a mainly Caucasian population because in terms of
weight loss, different races may respond differently to lifestyle
interventions [22]. Other inclusion criteria for the interven-
tions were as follows: an adult population with a mean BMI
between 25 and 40 kg m−2, a dietary as well as a physical
activity component aiming at weight loss, at least five contact
sessions guided by a professional health care provider, BMI
measured on baseline, weight measured on baseline and in the
period between 1 and 1.5 years after the start of the

intervention, at least 20 participants, and published in English
after 1 January 2000. Exclusion criteria were a population
with serious diseases (e.g., diabetes mellitus, cardiovascular
disease, and cancer), musculoskeletal complaints, or pregnan-
cy. In addition, interventions targeting health care providers,
interventions with weight loss medication, and interventions
with surgery were excluded. No criteria on randomized or
controlled trials were set because the outcome measures were
not compared between intervention groups but within the
intervention group (as described below).

Data Collection

Within the selected interventions, participants who were mea-
sured at baseline and follow-upwere divided into three different
groups based on their initial BMI. These groups were classified
according to the WHO weight classifications [23]: overweight
(BMI of 25–29.99 kg m−2), class-I obesity (BMI of 30–
34.99 kg m−2), and class-II obesity (BMI of 35–
39.99 kg m−2). For the participants who completed the 1-year
follow-up, their mean and standard deviation for weight
change, BMI change, and percentage weight change at 1 year
follow-up were gathered by contacting the authors of each
individual study (at least twice) by e-mail. These data were
requested separately for participants in the three different BMI
classes of each selected intervention. If no data of a 1-year
follow-up were available, data for follow-ups between 1 and
1.5 years were also accepted. Furthermore, authors were re-
quested to run some additional statistical tests (t tests, chi-
square tests) to determine whether there were any differences
in age, gender, and socioeconomic status between the BMI
classes of the interventions.

Statistical Analyses

Only studies of which the authors provided full data on weight
change, BMI change, and percentage weight change could be
included in the analyses. Characteristics (age, gender, baseline
weight, baseline BMI, number of participants, duration of the
intervention, and dropout percentage) of responding and non-
responding studies were compared using independent t test. For
the selected interventions, mean effects of weight change, BMI
change, and percentage weight change were calculated and
weighted to inverse variance.

Furthermore, weight change, BMI change, and percentage
weight change were compared among the different BMI classes
(i.e., 25–29.99 kg m−2, 30–34.99 kg m−2, and 35–39.99 kg m−2)
within the same intervention. Using the means, standard devia-
tions, and group sizes of the BMI classes, the standardized mean
differences between BMI classes (where a positive mean differ-
ence indicates more (percentage) weight loss for the patients in a
higher BMI group) were calculated. Statistical heterogeneity
across interventions was assessed by calculating I2 [24, 25]. If
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heterogeneity existed, a random effects model was used. Publi-
cation bias was assessed by interpreting the funnel plots and by
conducting the Egger regression test [26, 27]. Furthermore,
sensitivity analyses were performed by evaluating the standard-
ized mean differences in weight change, BMI change, and
percentage weight change for three subgroups. These three sub-
groups consisted of only the interventions with a study popula-
tion that did not differ significantly in age, gender, or socioeco-
nomic status between the BMI classes. A p value below 0.05
was considered statistically significant. Mix 1.7 was used to
perform all statistical analyses.

Results

In total, 40 studies contained intervention groups which ful-
filled the inclusion criteria (see Fig. 1). Of these 40 studies, 13

studies (37 % of the contacted authors) responded positively to
the data request [28–40]. There were no differences in age,
gender, baseline weight, baseline BMI, number of participants,
duration of the intervention, or dropout between responding
and non-responding studies. Out of the 13 studies that
responded, 22 intervention groups were included in the analy-
ses. Twelve of these interventions included participants in all
three BMI groups, and one study [30] did not include partici-
pants with a BMI above 35 kg m−2 and was only taken into
account in the comparisons between participants with over-
weight and class-I obesity. Table 1 describes the characteristics
of the included interventions. Although all interventions had a
dietary and physical activity component, the content of the
interventions was diverse. In general, interventions contained
caloric restriction, a physical activity goal, and (behavioral)
group sessions led by health care professionals such as dieti-
tians, exercise specialists, or behavioral interventionists. Some

13 studies (out of 22 intervention groups) were selected for the meta-analyses [21-33]

40 studies were asked for additional information

33% of the studies (37% of the
authors) fulfilled our request

17 studies included from updated search

76 full-texts screened

327 records screened on abstract

Update Search: 938 records were found (by searching
PubMed and recent reviews) and were screened on title

59 articles excluded on full-text:
- follow up <1 year (N=17)
- <20 participants in an intervention group (N=6)
- participants with serious diseases or
musculoskeletal complaints (N=7)

- intervention with only diet or physical activity (N=5)
- <5 contact session (N=4)
- no Caucasian study population (N=3)
- intervention with surgery of medication (N=2)
- other (N=15)

251 articles excluded on abstract

611 articles excluded on title

23 studies selected from
previous search [4]

Fig. 1 Flowchart of search and
study selection for the meta-
analyses
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interventions had individual sessions and/or contact by tele-
phone, and additionally, contact by e-mail was possible or a
website was available.

In total, weight change data of 2,431 participants who
completed the 1-year follow-up were available. At baseline,
the mean initial BMI was 32.2 kg m−2, 768 participants were
overweight (mean BMI, 27.9 kg m−2), 1,047 participants were
class-I obese (mean BMI, 32.3 kg m−2), and 616 participants
were class-II obese (mean BMI, 37.2 kg m−2). The mean
effects of weight change, BMI change, and percentage weight
change were −4.3 kg (95 % confidence interval (CI), −3.0 to
−5.6 kg), −1.6 kg m−2 (95 % CI, −1.1 to −2.0 kg m−2), and
−5.0 % (95 % CI, −3.6 to −6.5 %), respectively.

The results of the funnel plots and the Egger regression tests
showed no evidence of publication bias. The I2 tests showed that
there was low to moderate heterogeneity (range 17–46 %), and
therefore randomized effect models were used for the analyses.

Overweight participants lost 1.1 kg (95 % CI, 0.3–1.8 kg;
p <0.01) less than participants with class-I obesity and 1.5 kg
(95 % CI, 0.4–2.6 kg; p <0.01) less than participants with
class-II obesity (see Fig. 2). Differences in BMI change were
0.4 kg m−2 (95 % CI, 0.1–0.6 kg m−2; p <0.01) between
overweight participants and class-I obese participants, and
0.5 kg m−2 (95 % CI, 0.1–0.9 kg m−2; p <0.01) between
overweight participants and class-II obese participants. The
difference in weight change and BMI change between partic-
ipants with class-I obesity and class-II obesity was not signif-
icant (0.6 kg, 95% CI −0.3 to 1.5 kg, p =0.21; and 0.2 kgm−2,
95 % CI −0.1 to 0.5 kg m−2, p =0.20).

Figure 3 shows no significant differences for percentageweight
change between overweight participants and class-I obese partic-
ipants (0.6 %, 95%CI −0.3 to 1.4 kg m−2; p=0.18), and between
the overweight participants and those with class-II obesity (0.1 %,
95 % CI −1.0 to 1.1 kg m−2; p=0.85). Between the participants
with class-I obesity and class-II obesity, there were also no signif-
icant differences (−0.3 %, 95 % CI −1.1 to 0.6 kg m−2; p=0.52).

The three sensitivity analyses, which included only the sub-
groups of interventions without statistically significant differences
in age, gender, or socioeconomic status between the BMI classes,
showed similar differences in weight change, BMI change, and
percentage weight change between the BMI classes as compared
to the analyses using the full dataset (data not shown).

Discussion

This study investigated possible differences in weight change
after at least 1 year for participants in different BMI classes

within lifestyle weight management interventions. The results
show that overweight participants on average lose less weight
than participants with class-I and class-II obesity, but the
differences were small and hardly clinically significant (1.1
and 1.5 kg, respectively). The mean difference in weight
change between participants with class-I obesity and class-II
obesity was not significant. Furthermore, no statistical differ-
ences were found in percentageweight change across the three
BMI classes. These results are in line with a previous review
[18] that indicated that initial weight or BMI is generally not
related to weight loss during a lifestyle intervention. Despite
the heterogeneity of participants, differences in weight change
across the BMI classes defined by the World Health Organi-
zation are small after participating in a lifestyle program.
Therefore, initial BMI is not a good indicator of success in
lifestyle interventions and lifestyle interventions appear equal-
ly effective for participants within a BMI range of 25–
40 kg m−2.

The primary foci of this study were on weight change, BMI
change, and percentageweight change across the BMI classes;
and therefore, other outcome variables were not taken into
account. However, besides effects on weight, lifestyle inter-
ventions may also lead to improvements in blood pressure,
lipid profiles, and glucose levels [41–43]. In line with the
hypothesis tested in the present study, the effects of lifestyle
interventions on these outcomes might differ for the different
BMI classes and more research is needed on this topic.

Within the selected interventions, there was some variation
in the intensity and the content of the interventions. Different
intensities and contents of an intervention may give different
results for different groups of patients, e.g., information on a
healthy diet may add less knowledge to highly educated
patients or to females [44]. It would be interesting to investi-
gate which intervention components work better for the dif-
ferent BMI classes. Unfortunately, in this study we were not
able to do so because in general the content of the interven-
tions was not described sufficiently and because the number of
included interventions was too low to compare intensity or
components among the interventions. Further research on this
specific topic is recommended and may lead to tailoring
interventions for specific target populations to a larger extent.

Several points have to be kept in mind when interpreting
the results of this study. First, the response of the authors to the
request for participants’ data was only 37 %. Despite this
response rate, this study still contains a large sample of 22
interventions and 2,431 participants. Furthermore, no differ-
ences in characteristics were found between responding and
non-responding studies. Therefore, there is no indication that
reasons for not responding have biased the results. Second,
only data for completers of the 1-year follow-up were used,
and therefore, no information on dropouts was available and a
possible relation between initial BMI and dropout rate could
not be investigated. However, a recent review shows no clear

�Fig. 2 a Meta-analysis of weight change for overweight participants and
class-I obese participants. b Meta-analysis of weight change for over-
weight participants and class-II obese participants
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association between initial weight and dropout [45]. Third,
there was low to moderate heterogeneity among the interven-
tions in the analyses, which is probably the result of the
different protocols of the lifestyle interventions included.
Even though randommodels were used to estimate the pooled
effects, the interpretation of the results must be done with
some caution as it is not clear which parts of the protocols
cause these results and a specific component may still be more
or less effective for a specific BMI class. Finally, no individual
data was available for age, gender, and socioeconomic status
within BMI classes, and therefore, the effects of these vari-
ables on weight change could not be examined. Nevertheless,
using sensitivity analyses, we were able to show that differ-
ences in these variables within BMI classes of the interven-
tions did not influence the results.

In conclusion, despite the suggested heterogeneity of the
study participants in regard to BMI (range of 25–40 kg m−2),
effects of a lifestyle intervention only differ to a small extent
between overweight and obese patients. This implies that
these interventions are equally appropriate for all these BMI
classes. Further research is needed to investigate possible
differences in weight regain between these BMI classes and
to investigate the effects of different components of lifestyle
interventions for different BMI classes, which could lead to a
more tailored and optimal preventive medicine.

Conflict of interest The authors declare no conflict of interest.

References

1. Douketis JD, Macie C, Thabane L, Williamson DF. Systematic
review of long-term weight loss studies in obese adults: clinical
significance and applicability to clinical practice. Int J Obes (Lond).
2005;29(10):1153–67.

2. Curioni CC, Lourenco PM. Long-term weight loss after diet and
exercise: a systematic review. Int J Obes (Lond). 2005;29(10):
1168–74.

3. Barte JCM, Ter Bogt NCW, Bogers RP, Teixeira PJ, Blissmer B,
Mori TA, et al. Maintenance of weight loss after lifestyle interven-
tions for overweight and obesity, a systematic review. Obes Rev.
2010;11(12):899–906. doi:10.1111/j.1467-789X.2010.00740.x.

4. Bogers RP, Barte JCM, Schipper CMA, Vijgen SMC, de Hollander
EL, Tariq L, et al. Relationship between costs of lifestyle interven-
tions andweight loss in overweight adults. Obes Rev. 2010;11(1):51–
61.

5. Dickinson HO, Mason JM, Nicolson DJ, Campbell F, Beyer FR, Cook
JV, et al. Lifestyle interventions to reduce raised blood pressure: a
systematic review of randomized controlled trials. J Hypertens.
2006;24(2):215–33. doi:10.1097/01.hjh.0000199800.72563.26.

6. Leon AS, Sanchez OA. Response of blood lipids to exercise training
alone or combined with dietary intervention. Med Sci Sports Exerc.
2001;33(6 Suppl):S502–15. discussion S28-9.

7. Penedo FJ, Dahn JR. Exercise andwell-being: a review ofmental and
physical health benefits associated with physical activity. Curr Opin
Psychiatry. 2005;18(2):189–93.

8. Lau DC, Douketis JD, Morrison KM, Hramiak IM, Sharma AM, Ur
E. 2006Canadian clinical practice guidelines on the management and
prevention of obesity in adults and children [summary]. CMAJ.
2007;176(8):S1–13. doi:10.1503/cmaj.061409.

9. NHLBI. Clinical guidelines on the identification, evaluation, and
treatment of overweight and obesity in adults: the evidence report.
National Institutes of Health. Obes Res. 1998;6 Suppl 2:51S–209.

10. NICE. Obesity: the prevention, identification, assessment and man-
agement of overweight and obesity in adults and children. National
Institute for Health and Clinical Excellence. 2006. http://guidance.
nice.org.uk/.

11. Georgiadis MM, Biddle SJH, Stavrou NA. Motivation for weight-loss
diets: a clustering, longitudinal field study using self-esteem and self-
determination theory perspectives. Health Educ J. 2006;65(1):53–72.

12. Inelmen EM, Toffanello ED, Enzi G, Gasparini G, Miotto F, Sergi G,
et al. Predictors of drop-out in overweight and obese outpatients. Int J
Obes (Lond). 2005;29(1):122–8. doi:10.1038/sj.ijo.0802846.

13. Bautista-Castano I, Molina-Cabrillana J, Montoya-Alonso JA, Serra-
Majem L. Variables predictive of adherence to diet and physical
activity recommendations in the treatment of obesity and overweight,
in a group of Spanish subjects. Int J Obes Relat Metab Disord.
2004;28(5):697–705. doi:10.1038/sj.ijo.0802602.

14. Teixeira PJ, Going SB, Houtkooper LB, Cussler EC, Martin CJ,
Metcalfe LL, et al. Weight loss readiness in middle-aged women:
psychosocial predictors of success for behavioral weight reduction. J
Behav Med. 2002;25(6):499–523.

15. Kiernan M, King AC, Kraemer HC, Stefanick ML, Killen JD. Char-
acteristics of successful and unsuccessful dieters: an application of
signal detection methodology. Ann Behav Med. 1998;20(1):1–6.

16. Bernier M, Avard J. Self-efficacy, outcome and attrition in a weight-
reduction program. Cogn Ther Res. 1986;10:319–38.

17. Traverso A, Ravera G, Lagattolla V, Testa S, Adami GF. Weight loss
after dieting with behavioral modification for obesity: the predicting
efficiency of some psychometric data. Eat Weight Disord : EWD.
2000;5(2):102–7.

18. Teixeira PJ, Going SB, Sardinha LB, Lohman TG. A review of
psychosocial pre-treatment predictors of weight control. Obes Rev.
2005;6(1):43–65. doi:10.1111/j.1467-789X.2005.00166.x.

19. Hollis JF, Gullion CM, Stevens VJ, Brantley PJ, Appel LJ, Ard JD,
et al. Weight loss during the intensive intervention phase of the
weight-loss maintenance trial. Am J Prev Med. 2008;35(2):118–26.
doi:10.1016/j.amepre.2008.04.013.

20. Packianathan I, Sheikh M, Boniface D, Finer N. Predictors of pro-
gramme adherence and weight loss in women in an obesity pro-
gramme using meal replacements. Diabetes Obes Metab. 2005;7(4):
439–47. doi:10.1111/j.1463-1326.2004.00451.x.

21. ter Bogt NCW, BemelmansWJE, Beltman FW, Broer J, Smit AJ, van
derMeer K. Preventing weight gain: one-year results of a randomized
lifestyle intervention. Am J Prev Med. 2009;37(4):270–7.

22. West DS, Elaine Prewitt T, Bursac Z, Felix HC.Weight loss of black,
white, and Hispanic men and women in the Diabetes Prevention
Program. Obesity (Silver Spring). 2008;16(6):1413–20. doi:10.
1038/oby.2008.224.

23. World Health Organization. Obesity: Preventing and managing the
global epidemic. Geneva: WHO; 2000.

24. Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-
analysis. Stat Med. 2002;21(11):1539–58. doi:10.1002/sim.1186.

25. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring incon-
sistency in meta-analyses. BMJ. 2003;327(7414):557–60. doi:10.
1136/bmj.327.7414.557.

�Fig. 3 a Meta-analysis of percentage weight change for overweight
participants and class-I obese participants. b Meta-analysis of percentage
weight change for overweight participants and class-II obese participants

Int.J. Behav. Med.

http://dx.doi.org/10.1111/j.1467-789X.2010.00740.x
http://dx.doi.org/10.1097/01.hjh.0000199800.72563.26
http://dx.doi.org/10.1503/cmaj.061409
http://guidance.nice.org.uk/
http://guidance.nice.org.uk/
http://dx.doi.org/10.1038/sj.ijo.0802846
http://dx.doi.org/10.1038/sj.ijo.0802602
http://dx.doi.org/10.1111/j.1467-789X.2005.00166.x
http://dx.doi.org/10.1016/j.amepre.2008.04.013
http://dx.doi.org/10.1111/j.1463-1326.2004.00451.x
http://dx.doi.org/10.1038/oby.2008.224
http://dx.doi.org/10.1038/oby.2008.224
http://dx.doi.org/10.1002/sim.1186
http://dx.doi.org/10.1136/bmj.327.7414.557
http://dx.doi.org/10.1136/bmj.327.7414.557


26. Sterne JA, Sutton AJ, Ioannidis JP, Terrin N, Jones DR, Lau J, et al.
Recommendations for examining and interpreting funnel plot asym-
metry in meta-analyses of randomised controlled trials. BMJ.
2011;343:d4002.

27. EggerM,Davey SmithG, SchneiderM,Minder C. Bias inmeta-analysis
detected by a simple, graphical test. BMJ. 1997;315(7109):629–34.

28. Acharya SD, Elci OU, Sereika SM, Music E, Styn MA, Turk MW,
et al. Adherence to a behavioral weight loss treatment program
enhances weight loss and improvements in biomarkers. Patient Prefer
Adherence. 2009;3:151–60.

29. Burke V, Beilin LJ, Cutt HE, Mansour J, Wilson A, Mori TA. Effects
of a lifestyle programme on ambulatory blood pressure and drug
dosage in treated hypertensive patients: a randomized controlled trial.
J Hypertens. 2005;23(6):1241–9.

30. Camhi SM, Stefanick ML, Katzmarzyk PT, Young DR. Metabolic
syndrome and changes in body fat from a low-fat diet and/or exercise
randomized controlled trial. Obesity (Silver Spring). 2010;18(3):
548–54. doi:10.1038/oby.2009.304.

31. Cussler EC, Teixeira PJ, Going SB, Houtkooper LB, Metcalfe LL, Blew
RM, et al. Maintenance of weight loss in overweight middle-aged women
through the Internet. Obesity (Silver Spring). 2008;16(5):1052–60.

32. Heshka S, Anderson JW, Atkinson RL, Greenway FL, Hill JO,
Phinney SD, et al. Weight loss with self-help compared with a
structured commercial program: a randomized trial. JAMA.
2003;289(14):1792–8.

33. Jeffery RW, Wing RR, Sherwood NE, Tate DF. Physical activity and
weight loss: does prescribing higher physical activity goals improve
outcome? Am J Clin Nutr. 2003;78(4):684–9.

34. Kuller LH, Kinzel LS, Pettee KK, Kriska AM, Simkin-Silverman
LR, Conroy MB, et al. Lifestyle intervention and coronary heart
disease risk factor changes over 18 months in postmenopausal wom-
en: the Women On the Move through Activity and Nutrition (WOM-
AN study) clinical trial. J Womens Health (Larchmt). 2006;15(8):
962–74. doi:10.1089/jwh.2006.15.962.

35. Obarzanek E, VollmerWM, Lin PH, Cooper LS, Young DR, Ard JD,
et al. Effects of individual components of multiple behavior changes:
the PREMIER trial. Am J Health Behav. 2007;31(5):545–60. doi:10.
5555/ajhb.2007.31.5.545.

36. Reseland JE, Anderssen SA, Solvoll K, Hjermann I, Urdal P, Holme
I, et al. Effect of long-term changes in diet and exercise on plasma
leptin concentrations. Am J Clin Nutr. 2001;73(2):240–5.

37. Rock CL, Flatt SW, Sherwood NE, Karanja N, Pakiz B, Thomson
CA. Effect of a free prepared meal and incentivized weight loss
program on weight loss and weight loss maintenance in obese and
overweight women: a randomized controlled trial. JAMA.
2010;304(16):1803–10. doi:10.1001/jama.2010.1503.

38. Sacks FM, BrayGA, CareyVJ, Smith SR, Ryan DH,Anton SD, et al.
Comparison of weight-loss diets with different compositions of fat,
protein, and carbohydrates. N Engl J Med. 2009;360(9):859–73.

39. Svetkey LP, Pollak KI, Yancy Jr WS, Dolor RJ, Batch BC, Samsa G,
et al. Hypertension improvement project: randomized trial of quality
improvement for physicians and lifestyle modification for patients. Hy-
pertension. 2009;54(6):1226–33. doi:10.1161/HYPERTENSIONAHA.
109.134874.

40. Yeh MC, Rodriguez E, Nawaz H, Gonzalez M, Nakamoto D, Katz
DL. Technical skills for weight loss: 2-y follow-up results of a
randomized trial. Int J Obes Relat Metab Disord. 2003;27(12):
1500–6. doi:10.1038/sj.ijo.0802430.

41. Kromhout D,Menotti A, Kesteloot H, Sans S. Prevention of coronary
heart disease by diet and lifestyle: evidence from prospective cross-
cultural, cohort, and intervention studies. Circulation. 2002;105(7):
893–8.

42. Wylie-Rosett J, HermanWH, Goldberg RB. Lifestyle intervention to
prevent diabetes: intensive and cost effective. Curr Opin Lipidol.
2006;17(1):37–44.

43. Pritchett AM, Foreyt JP, Mann DL. Treatment of the metabolic
syndrome: the impact of lifestyle modification. Curr Atheroscler
Rep. 2005;7(2):95–102.

44. Barte JCM, Ter Bogt NCW, Beltman FW, van der Meer K,
Bemelmans WJE. Process evaluation of a lifestyle intervention in
primary care: implementation issues and the participants’ satisfaction
of the GOAL study. Health Educ Behav. 2012;39(5):564–73. doi:10.
1177/1090198111422936).

45. Moroshko I, Brennan L, O’Brien P. Predictors of dropout in weight
loss interventions: a systematic review of the literature. Obes Rev.
2011;12(11):912–34. doi:10.1111/j.1467-789X.2011.00915.x.

Int.J. Behav. Med.

http://dx.doi.org/10.1038/oby.2009.304
http://dx.doi.org/10.1089/jwh.2006.15.962
http://dx.doi.org/10.5555/ajhb.2007.31.5.545
http://dx.doi.org/10.5555/ajhb.2007.31.5.545
http://dx.doi.org/10.1001/jama.2010.1503
http://dx.doi.org/10.1161/HYPERTENSIONAHA.109.134874
http://dx.doi.org/10.1161/HYPERTENSIONAHA.109.134874
http://dx.doi.org/10.1038/sj.ijo.0802430
http://dx.doi.org/10.1177/1090198111422936)
http://dx.doi.org/10.1177/1090198111422936)
http://dx.doi.org/10.1111/j.1467-789X.2011.00915.x

	Differences in Weight Loss Across Different BMI Classes:A Meta-analysis of the Effects of Interventions with Diet and Exercise
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods and Procedures
	Search and Selection
	Data Collection
	Statistical Analyses

	Results
	Discussion
	References


