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Abstract

Background Lifestyle interventions are effective for weight loss
and are recommended for persons with a body mass 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
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MEDLINE database. Participants in each intervention were di-
vided into one of the three BMI classes: overweight (BMI of 25—
29.99 kg m ), class-I obesity (BMI of 30-34.99 kg m 2), and
class-1I obesity (BMI of 35-39.99 kg m 2). Differences in weight
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 (» <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 > 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 to weight 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 does matter.
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 %) are
rarely reported, and the effect of initial BMI on weight change
has never been systematically investigated. Therefore, the aim of
this study was 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

@ Springer

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-up were 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 %), class-I obesity (BMI of 30—
34.99 kg m %), 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 (¢ 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 # 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
(ie., 25-29.99 kg m 2, 30-34.99 kg m "2, and 35-39.99 kg m ?)
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 I° [24, 25]. If
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Fig. 1 Flowchart of search and
study selection for the meta-
analyses

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

23 studies selected from
previous search [4]

611 articles excluded on title

327 records screened on abstract

251 articles excluded on abstract

¥

76 full-texts screened

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)

17 studies included from updated search

l

40 studies were asked for additional information

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

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

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 > 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

@ Springer



Int.J. Behav. Med.

wesdold os1010x0
pasiazadns ‘Gurjosunod Arejd1p [enprarpug
Kyanoe [eorsAyd jo
| Jfeam urur (8T Jo 1951e) & RIp HSVA
‘SJISIA [BNPIAIPUI PUE SUOISSs dnoin
Ayanoe [edrsAyd Jo | syoom urur (g jo
1051%) © ‘[0S UONOLISAI OLIO[ED [ENPIAIPUT
‘SJISIA [BNPIAIPUI PUE SUOISSs dnoin

Aysuoyur ajeropowt
|_ooM U (G T JO [e03 ANANOE Yy
MO] “UONOLISAI OLIO[BD ‘Suolssas dnoin

(;31e0m [e2Y 000°1)

Kyanoe [eorsAyd ajenur 03 pojonnsur ‘e
% (7> ‘UoNIL)SAI OLIO[BD ‘SuoIssas dnoin

S[e03 POYOBAI IO SOANUOUI [BIOUBULY

‘[oB0J OSTOIOXD | oM [80Y 00S‘T

Jo 1e03 armypuadxo A31oud 9ej 9 07>
‘uoTOLISAI OLIO[ED ‘SUOIsSsas dnoiny

ued uonesyIpow
Jo1ARYRq B pue uerd Aianoe ‘ued
pooj ‘s3uneowr dnoid :s1oyorem JYIIOM
SUOISSAS WOO1 Jeyd Jurpnjour aj1sqom ‘ueld
ISIOIOX? ‘UONILYSAIL OLIO[ED ‘SuoIssas dnoiny
uerd
ISIOIOXO ‘UONOLNSAI OLIO[RD ‘Suolssas dnoin

101p 7 doig JHDN ‘SUOISSas
9S1010X9 pasiazadns 9oIp UO SUOSSI|

dnoi3 ‘uorssas Jurasunos [enprAlpur uy
papasu Ji
SUOTSSAS [ENPIAIPUL )0BIu00 duoydoyo}
‘,_Aep uIu (¢ 9s1019%9 0} PASEINOIUD
101p HSV WNIPOs-mO] ‘suorssas dnoiny

3

(oM Uil OS]

01 AjAnoe [edrsAyd osearour ‘o Gz

0} OYE)UI JBJ 90NPAI ‘UONOLISI JLIO[BD
‘sdnoi3 ur Aderoy [e101ABYDQ pIEpULIS

[_Yoom uru ()G 0} ANAnoR

[ea1sAyd osearour )a1p ueLIedSIA ‘0 G

0} 9YE)UI JBJ 20NPAI ‘UOKILNSAI JLIO[BD
‘sdnoi3 ur Adeoy [eroiaeyeq prepuels

V/N

81

14!

Ll

LT

94

sypuowr 7|

sypuowr g1

sypuowr g1

sypuowr g1

sypuowr 7|

syjuowr 7|

syiuowr 7|

syuowr 9

syjuow 9|

sypuowr 7|

syuowr 9]

sypuowr g [

syuowt 7|

06

«8€

e8¢

oCl

a4

81

123

9

€l

4!

oSY

«08

08

oLS

oCY

eCl

St
8
14

N 8%
LS

LS

34

144

syuowt 71 [4 Cl

sypuowr 8| IS 69

sypuowt 81 8y SL

SIBOA G 9] (¥4

sypuow g7 L 0S

sypuout 8| 9 0s

s189K 7 LS 98
sypuowt 91 6 91

suow f 9 w

stpuowt 11-6 0 Sl

stpuow 9] L 8k

syuowt 71 9¢ 9C

stpuowt 7] 0¢ 9C

94

LL

9L

194

61

1€

LT

9C

6¢

4%

Ly

Sl

01

L9

19¢

LST

V/N

€6

601

L1¢

99

69

¥6

£cl

96

08

loz]
dnoi3 os1o10%0 pue 21 100  PUBESNY

dno13 HSV+Payst[qeIsg

(87]
dnoi3 paystqessq  L00T NouezieqQ
(dn-moyjoy pue surjaseq je
Ade1ayy suowIoy InOyIIM) [L2]
dnoi3 o3ueyd 9[A1S9J1 T L00T o[y

dnoi3 1S

[97]
dnois vdH €002 Ksgar

[s7]
weidoid [erorowrio)  €00¢ BYYSOH

dnoi3 jourojuy
id
dnoi3 pajoanp-J[oS  800C 1918SND)

[¢a]
dnoi3 os1o10%0 pue 21 010C quie)

[c7]
dnoi3 wreiSoig S00T ayng

dnoi3 jo1p piepuelg

[12]
dnoi3 jo1p uBLILIOTIA-0A0-0)08] 00T  BATRYOY

UOHUIAIU]

(%) dn-morjog
je Inodoiq

dn-mojoq

(oreuoy)
Iopuan

(s1e2K)
o3e ueop

L 3 L 3 Lu 3
uonuaAIul - 0—6¢  S¢0¢ 0¢SC
Jouonem NN INAN INAN

aurjeseq
N

dnorn Ieox Joyiny

SUOT)USAIOJUI P3JOS[IS AU} JO SONSLIdORIEY) [ QL

pringer

Qs



Int.J. Behav. Med.

dn-mof[oj 1824~ Jo eleq

Apareredas sdnoiS uonuaArdur oY) 10§ J0u Apms oy w syuedionred [re 10y ere(q

Ananoe [eorsAyd Surpre3ar suoponnsur
‘ueyd [BSW OLIO[EO-MO] ‘SUOISSIS [ENPIAIPU]
Ayanoe 1eorsAyd aseazour
03 1803 “2Ip HSV( ‘suolssas dnoin

[ oom uru

06 Jo 1803 A1anoe [edrsAyd ‘suorssos

[eNPIAIpUI pUB SUOISSS dnoI3 ‘UONILSAI
oLI0[eD “Jo1p uIejoId-0FeIoAt Jej-mo

(1oom U
06 Jo [e03 AjAnoe [ed1sAyd ‘suorssas
[enpIAIpur pue suoissas dnoid ‘uorornsal
ouoed ja1p urejord-ysy 1ej-ysry
[ oom urur ()6 Jo [e0d
Kyanoe [eorsAyd ‘Suorssas fenprarpur
pue suoissas dnoid ‘uonoLnsar
JLI0[eD ‘J01p urojoId-o3eIoAe Jej-ysIH
(feam um (6 Jo [eo3 Ananoe [eorsAyd
‘SUOISSIS [enPIAIPUI PUe suolssas dnoid
‘UOTILIISAI JLIO[RD JoIp urejoId-yS1y 1ej-mo|

Ajanoe
[ea1sAyd dseaIoul 0] SUOBPUIWLOIAI
‘uonoLISal oLIo[ed ‘ouoydafd) 1o

[Tew-0 Aq SUI-}0dYD ‘UOISSS [BNPIAIPUL Uy
(_A®p urur (¢ Jo [eod Ayanoe [eorsAyd e
‘g1qereae pooj paredoxd paFesoedard
JeJ MO[ ‘UONILNSAI JLIO[BD ‘D[qe[IeAR
9)Isqom ‘[rew-o pue ouoydofal yym

dn-morjoy 9orIU00 (SUoydaa)) [enprArpuy
(_Aep urur (¢ jo [eos Ayanoe TeorsAuyd e
‘g1qereae pooj paredoxd pagesoedard
JeJ MO[ ‘UONILNSAI SLIO[BD ‘D[qe[IeAR
9)Isqom ‘[rew-o pue ouoydafa yym

dn-morjoy 90rIU00 (uosiod ur) [enprarpuy

$9

I

oLl

o1

T

olC

!

syuowr 7|

sypuowr g1

syuowr 7|

sypuowr 7|

syuowr 7|

syuowr 7|

sypuowr 7|

syuowr 7|

syuowr 7|

ye

8¢

9¢

6¢

€€

8

6S

IS

IS

43

0s

94

144

144

syuowt (|

sypuowr g1

S1BOK 7

SIBOA T

S1B9K 7

s1B9K 7

SIBOA T

SIBIA T

s1eak 7

81

Ly

9

94

9¢

9¢

S¢S

4%

LL

IS

0L

SL

8y

08

8L

(V%

LE

IS

St

St

Sl

0¢

144

(Ui%

ovl

¥0C

10T

¥0¢

¢

el

¥91

691

dnoi3 uonuoAoul [e¢]
paseq-SuIesuno)  £00¢ YA

[z€]

dnoi3 [4d D-AIN 6007  ADOAS

dnoi3 gvi1

dnoi3 JHAH

dnoi3 gv.IH

[1¢]

dnoi3 dHAT 6002 syoeg

dnoi3 ores-rensn)

dnoi3 paseq-ouoydoay,

[o€]

dnoi3 paseq-1ua) Fooy

010T

UOLUIAIU]

(%) dn-moyoy
je ;nodoiq

dn-mojjoq

(Srews)

(s189K)  UONULAINUL

L 3 L 3 Lu 3
0F—6¢€ ¢Se0¢ 0¢-SC
Iopuony o3e uedjN Jouonemd INAN INAN INAN

Jurjeseq
N

dnoin 1eox Joyny

(ponunuod) [ djqeL

pringer

As



Int.J. Behav. Med.

a EMI2520 BM120-35 Weight Associstion measure
Study ID Group NMearySD  NMearvSD (%) with95%CI

Fcharya et al. LOV-diet group 104-10,2/47 26£7.783 201% -25(-6.2831 to 1,2881)
Achaya et al. Standard-diet group 1516547 2647967 325%  14(-2,1057 to 4,9057)
Burlee et al. Programgroup #2387 48L555 6 i 636%  32(1,2951 to 5,1049)
Camtietal. Dt ard exercise group 434 1546043 499%  07(-1,7763 to 3,1763)
Qusskr et al. Self-drected group 2004151 22L4778 2086% 07(-3.0508 to 4,4508)
Qusskr et al. Intemet group 213647 1646563 316% 28(-06767 to 6.467)
Heshia etal. Commmercid-programgroup  27/-3.88 6 86L5958 617%  2.1(0,1228 to 40772)
Jefferyetd. HPAgroup 3146264 5041081 X FEE R 371% 38(0.6194 to 69806)
Jefferyetd. $BT goup 1976866 50468098 301%  0(-3,7039 to 3,7039)
Kuller et al. LifestWle-change group 815463 25L7.36 6 394% 19(-1,1336 to 4,9336)
Cbarzaneketal.  Estabished group %4141 THL3683 - 693%  -D5(-21978 to 1,1978)
Cbarzaneketal.  Estabished + DASHgrowp  77/-3,549 69£4.2/6 4 b ot 647%  07(-1,165 to 2,565)
Resebind etal. Diet and exercise group 815443 12¢78.1 303%  15(-2.0829 to §,2329)
Rocket al. Certer-based group 2407761 78410377 480% 25 (0.0356 to 5,16449)
Pocketal. Telephone-basad group D17647 3048278 458% 05 (-2,0766 to 3,2766)
Rocket al. UCgroup 1514789 48L1,415 —_— 509%  -33(-57282 to -08718)
Sacksetd. LFHP group H16167 T5L7.368 493%  12(-1,3041 to 3,7041)
Sacksetd. LFAPgroup 515662 70£8,777.1 549%  1,1(-1,1527 to 3,3527)
Sacksetd. HFHP group 511536 514668 534% 07 (-16165 to 3,0165)
Sacksetd. HFAP group 73664 77737 LN 520% 371,308 to 60392
Svetleyetd. MD CR- Igroup D783 441,36 1 S I 593%  -04(-2,4723 to 1,6723)
Yehetd. CBlgroup 41921 40951 166% 28(-2,605 to 8,205)
NMETA ANALY SIS: 100%  10878(0,3286t0 1,8471)

-15 -10 -5 0 5 10 15
Mezn Difference weightloss (kg)

b

EMI12530 EMI13540 Weight Associstion measure
Sudy Group NMean/SD NMean/SD (%) with 95%CI
Achana et al. LOV-diet growp 10/-10,2747 20£10,69,1 347%  04(-45388 to 5,3388)
Achana et al. Standard-diet group 1516547 269388 439%  28(-1,351 to 6,051)
Burke et al. Programgroup F123087 69115 143%  46(-3.946 to 13,1846)
Qusskeretal. Self-drected group 29/-45.1 6319 747%  -1(-33993 to 1,3993)
Qusskra al. Intemet group B-36HT W-76M125 148%  4(-4.4278 to 124278)
Heshla etal. Commmercid-programgroup 27/-388 6 5743974 757%  01(-22525 to 2,4525)
Jefferyetd. HPAgroup 3146264 666109 132% 04(-8,6079 to 9,4079)
Jefferyetd. $BT group 19,6855 Hes2 E———= 319%  -78(-13,0879 to -2,5621)
Kuller et al. Lifestyle-change group $B/-5463 16£12,8/10.9 —_— 291%  74(1.8201 to 129709)
Obarzaneketal. Estabished group 4141 BL4782 725% 0B5(-18962 to 3,0862)
Cbarzaneketal. Estabished + DASHgrowp  77/-3548 514488 682% 13(1,417 to 4,0017)
Fesebndetd.  DOetand exercise group 435443 29945 2290%  45(-2,0034 to 110034
Focket al. Certer-based group 2447751 SL12,378 —_ 641%  45(1,6996 to 75004)
Focket al. Tekphone-based group /-7 547 85£10.59.2 590% 29(-0.7 to 607)
Focket al. UCgroup 154738 BL3GAN 521%  -1,1(-46681 to 2,4681)
Sacksetd. LFHP group 516187 £18288 570%  2.1(-1,1788 o 5,3788)
Sacksetd. LFAPgroup 515662 447989 551%  23(-1,0899 to 5,6899)
Sacksetd. HFHP group 514536 62£6,28 742%  08(-15184 o 3,3184)
Sacksetd. HFAP group 73664 RETNB ] 646% 35(0.6263 to 63737)
Svetley et al. MD CR- Igroup 1783 1841474 521%  -03(-3.8682 to 3,2682)
Yehetd. CBlgroup 41921 3386 259% 57(-0,3206 to 117206)
NMETA ANALY SIS: < 100%  14818(0,3837t0 2,5799)

-15 -10 -5 0 5 10 15
Mean Ofference weight loss (kg)
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<« 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

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 ), and 616 participants
were class-II obese (mean BMI, 37.2 kg m ?). 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* (95 % CI, —1.1 to —2.0 kg m ?), 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 /> 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* (95 % CI, 0.1-0.6 kg m%; p<0.01) between
overweight participants and class-1 obese participants, and
0.5 kg m 2 (95 % CI, 0.1-0.9 kg m % 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 kg m >,
95 % CI —0.1 to 0.5 kg m 2, p=0.20).

Figure 3 shows no significant differences for percentage weight
change between overweight participants and class-I obese partic-
ipants (0.6 %, 95 % CI—0.3 to 1.4 kg m % p=0.18), and between
the overweight participants and those with class-II obesity (0.1 %,
95 % CI-1.0to 1.1 kg m % 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 % 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-1 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 percentage weight 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 percentage weight 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
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4 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

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 random models 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.
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