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ABSTRACT
Introduction The impact of obstructive sleep apnoea
(OSA) treatment with CPAP on weight is not clear. This
meta-analysis was designed to assess whether OSA
treatment with CPAP promotes changes in body mass
index (BMI) and weight.
Methods We searched PubMed, SCOPUS and
Cochrane Central Register electronic databases through
1 October 2013 (including papers in press at that time),
without language restrictions. We identiﬁed randomised
trials of CPAP versus controls with a minimum treatment
duration of 4 weeks that objectively measured BMI. Data
were independently abstracted and reviewed by two
investigators using a standardised protocol.
Results We included a total of 3181 patients from 25
randomised trials that measured BMI and weight. All
studies enrolled mainly overweight and obese patients.
The ﬁxed-effects meta-analysis revealed that CPAP
promoted signiﬁcant increase on BMI (Hedges’ g=0.14,
95% CI 0.07 to 0.21, I2=16.2%) and weight (Hedges’
g=0.17, 95% CI 0.10 to 0.24, I2=0%). The funnel plot
revealed low risk of publication bias. Meta-regression
analyses including age, gender, baseline BMI, baseline
weight, OSA severity, CPAP compliance, use of sham
CPAP, study duration, study design (crossover/parallel),
study origin (Western/Eastern), recommendation for
dietary changes or physical activity, revealed that no
single predictor inﬂuenced the main outcome for weight.
Baseline weight was a predictor of increased BMI after
CPAP.
Conclusions OSA treatment with CPAP promotes
signiﬁcant increase in BMI and weight. Additional
therapies for body weight reduction must be
recommended for overweight or obese patients with OSA
initiated on CPAP.
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Obesity is one of the most important risk factors
for obstructive sleep apnoea (OSA).1 The vast
majority of the patients referred for treatment of
OSA are overweight or obese. Data from the
Wisconsin Sleep Cohort Study found that a 10%
weight gain predicted a corresponding 32%
increase in the Apnoea–Hypopnoea Index (AHI)
and a sixfold increase in the risk of developing
moderate to severe OSA. Conversely, a 10% weight
loss predicted a 26% decrease in the AHI.2 Excess
body weight has been hypothesised to predispose
to OSA in numerous ways, including reduction in

Key messages
What is the key question?

▸ Is obstructive sleep apnoea treatment able to
promote signiﬁcant changes in body mass
index and weight?

What is the bottom line?
▸ CPAP, the standard treatment for more severe
forms of obstructive sleep apnoea, promoted
signiﬁcant increase in body mass index and
weight.

Why read on?

▸ In contrary to some non-randomised studies,
the present meta-analysis comprising
randomised investigations found that
obstructive sleep apnoea treatment promotes
weight gain.

upper airway lumen due to fat deposition, reduction of lung volume due to increased abdominal fat
and instability of breathing associated with leptin
resistance.3
While on the one hand it is clear that excessive
weight contributes to OSA, on the other hand, there
is emerging evidence that OSA itself feeds back into
a complex mechanism that leads to either the development or the contribution to obesity.4 OSA may
contribute to weight gain through several potential
mechanisms, including changes in neurohormonal
mechanisms that control satiety and hunger, changes
in dietary habits and decreased physical activity.4
CPAP is the standard treatment for OSA and, therefore, could in theory decrease body mass index
(BMI) by mitigating several factors involved in
weight gain. Supporting this hypothesis, at least two
earlier non-randomised studies5 6 have shown that
the treatment of OSA with CPAP is associated with a
signiﬁcant reduction in BMI. These results suggested
that overweight and obese patients with OSA should
expect weight loss when properly treated with
CPAP. However, more recent studies were not able
to replicate this ﬁnding. At least one nonrandomised investigation found a strong trend for
increasing BMI in the 6-month follow-up of CPAP.7
Another retrospective study found that CPAP was
associated with weight gain in some patients.
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METHODS
This systematic review and meta-analysis was conducted according to the Cochrane Handbook guidelines9 and reported using
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA).10

Data sources and searches
We looked for relevant articles in the following databases:
PubMed/Medline, SCOPUS and Cochrane Central Register. We
browsed for additional data in the references of retrieved articles, and we also contacted experts for non-published data. Two
authors independently searched from 1966 to 1 October 2013
(including papers in press at that time) using the following key
terms: ‘obstructive sleep apnoea’ AND ‘CPAP’ OR ‘continuous
positive airway pressure’ AND ‘randomized clinical trial’ OR
‘randomised clinical trial’ OR ‘sham-controlled’ OR ‘placebocontrolled’ OR ‘controlled-trial’. Consensus was achieved for
all data.
Based on our outcomes, we required a minimum treatment
duration of 4 weeks to select potential articles for analysis. The
computerised search was supplemented with a manual search of

the bibliographies of all retrieved articles. Potentially relevant
articles were assessed for inclusion against prespeciﬁed eligibility
and exclusion criteria. Data were independently extracted by
two authors (LFD and RJ) and checked for accuracy in a
second review.

Study selection
Inclusion criteria were (1) randomised, clinical trials with an
active and a control (either sham or no treatment) group, (2)
trials that actively measured standard BMI and weight, (3) trials
reporting mean and SD (or SE) of BMI and weight before and
after intervention (if mean and SD/SE data were not provided
but the article was eligible, we contacted the authors) and (4) no
language restrictions. We did not include articles that (1)
reported duplicated data, (2) used non-randomised designs, (3)
compared CPAP with another active lifestyle or drug intervention, (4) covered studies conducted in animals, (5) were reviews,
editorials or letters, (6) lasted <1 month (because we considered
this timeframe too short for signiﬁcant weight changes to
present) or (7) lacked data that were crucial to our analysis.

Data extraction and quality assessment
For each study, the authors used a structured form to extract the
following data:
A. Metadata (ﬁrst author’s name, publication year, journal)
B. clinical characteristics (age, percentage of men, AHI at baseline, mean and SD for preintervention BMI and weight
values)
C. intervention characteristics (duration of the intervention,
CPAP compliance, delta BMI and weight (mean and SD))
D. methodology (sample size, parallel or crossover study
design, attrition, use of sham CPAP or non-intervention)
E. other data (eg, country of origin, recommendations for
physical activity or dietary changes).

Figure 1 The Preferred Reporting Items for Systematic Reviews and Meta-Analyses ﬂow diagram of the literature search. BMI, body mass index.
2
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Interestingly, none lost weight.8 One recent substudy data
derived from the Apnoea Positive Pressure Long-term Efﬁcacy
Study showed that CPAP promoted a modest but statistically signiﬁcant weight gain in patients with OSA.w19 Given the fact that
a considerable number of well-designed randomised studies that
evaluated the effects of the treatment of CPAP on a variety of end
points also carefully reported BMI, we decided to investigate the
impact of CPAP therapy on BMI in patients with OSA using a
meta-analysis approach. Based on the fact that the reported
effects of CPAP are conﬂicting and of small magnitude, we
hypothesised that the initiation of CPAP will produce no signiﬁcant effect on BMI.
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Table 1

Study designs and characteristics of participants in 29 randomised trials of CPAP

Study (first author/year)

Total,
n

Mean
age

Male
(%)

Study
duration
(months)

Delta BMI
control

Delta
BMI
CPAP

Delta
weight
control

Delta
weight
CPAP

AHI
(events/h)

Design*

Placebocontrolled

CPAP compliance
(hours)

Diet
counselling†

Physical activity
counselling†

Arias (2005)w1
Barbe (2001)w2
Barbe (2012)w3
Craig (2012)w4
Drager (2007)w5
Drager (2011)w6
Durán-Cantolla (2010)w7
Hoyos (2012)w8
Hui (2006)w9
Ip (2004)w10
Jenkinson (1999)w11
Kritikou (men) (2013)w12‡
Kritikou (women) (2013)w12‡
Lam (2007)w13§
Lozano (2010)w14
Mansfield (2004)w15
Montserrat (2001)w16
Pedrosa (2013)w17
Pepperell (2002)w18
Quan (2013)w19
Robinson (2006)w20
Ryan (2005)w21
Ryan (2011)w22
Sivam (2012)w23
Weinstock (2012)w24
West (2007)w25

27
54
723
346
24
36
340
65
46
27
101
22
20
67
64
40
45
35
118
812
35
18
44
27
50
40

52.0
54.0
51.9
57.8
45.5
43.0
52.4
49.0
50.8
42.7
49.0
54.3
57.6
46.0
59.2
57.3
54.0
56.0
50.5
52.5
54.0
59.0
61.7
47.0
54.0
56.2

100.0
90.0
85.6
80.0
100.0
100.0
81.0
100.0
80.4
100.0
100.0
100.0
0.0
79.0
68.8
94.5
91.0
77.0
100.0
64.6
91.2
88.8
79.5
96.3
42.0
100.0

3
1.5
48
6
4
3
3
3
3
1
1
2
2
2.5
3
3
1.5
6
4
6
1
1
1
2
2
3

0.0006
0.08
−0.45
−0.2
−0.09
0.1
−0.2
0.1565
0.48
−0.22
0.0735
0.051
0.358
−0.22
0.34
0.1
0.44
−0.061
−0.232
−0.034
−0.21
−0.25
0.0361
−0.338
−0.17
0.0006

−0.2891
0.43
−0.25
0.2
−0.10
0
−0.3
0.1533
0.35
0.27
−0.232
0.418
0.24
−0.42
0.37
0.3
0.39
0.21
0.1215
0.037
0.12
0.06
0.6619
0.313
0.31
−0.2891

0.0833
0.31
−1.47
−0.5
−0.35
0.19
−1
0.4696
1.11
−0.58
0.135
0.1
0.976
−0.3
0.9
0.4
1.24
−0.049
−0.71
−0.107
−0.8
−1.1
0.1462
−0.888
−0.63
0.0833

−0.8571
0.8
−0.45
0.6
−0.16
0
0
0.59
0.85
0.54
−0.6
1.192
0.778
−1.19
1.1
0.83
1.06
0.492
0.35
0.136
0.7
0.1
2.228
0.804
0.51
−0.8571

44
55.4
38.5
13.5
59
56.5
43.5
39.9
31.2
46
30.7
42.1
32.10
21.4
52.67
28.2
54
29
35
40.5
28.1
43.6
35.9
37.2
44
36.1

C
P
P
P
P
P
P
P
P
P
P
C
C
P
P
P
P
P
P
P
C
P
P
C
C
P

Yes
Yes
No
No
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
No
Yes
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes

6
5
5
3
6
5.2
4.5
3.6
5.1
4.2
5.4
6.01
6.00
4.2
5.6
5.6
4.25
6.01
4.9
4.8
5.2
6.2
4.96
4.6
4.8
3.3

No
No
Yes
No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes

Values presented are mean or percent unless indicated.
*For crossover studies, we used only data prior to the crossover to avoid carryover bias.
†We did not exclude studies that reported diet and physical activity counselling only. We only excluded articles that have an active protocol of diet and/or physical activity and/or drug combined to CPAP therapy.
‡Kritikou and colleagues reported two data sets (independent analysis in men and women).
§Lam and colleagues compared three groups: conservative measurements, CPAP and oral appliance. Only the first two groups were used for this analysis.
AHI, Apnoea–Hypopnoea Index; BMI, body mass index; C, crossover study design; P, parallel study design.
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Data synthesis and analysis
Analyses were performed using Stata V.12 (StataCorp, College
Station, Texas, USA) for Mac OS X. First, we calculated the
mean change and SD for each group from each study (endpoint
scores), using the formulas provided by the Cochrane handbook.9 With these data in hand, we determined a standardised
effect size for each study. Here, we used the Hedges’ g effect
size, which is more adequate than Cohen’s d for studies that
have small sample sizes. Values of 0.2, 0.5 and 0.8 are considered small, medium and large effect sizes, respectively.12 Next,
we measured the pooled weighted effect size (weighted by the
inverse variance of each study) using the random effects model.

Heterogeneity was evaluated using the χ2 test. We reported outcomes for the ﬁxed-effects model.
Meta-regression was performed for BMI and weight separately using appropriate statistics13 for age (years), gender (percentage of men), baseline BMI, baseline weight, OSA severity,
CPAP compliance (number of hours per night), use of sham
CPAP (yes/no), study duration (months), study design (crossover/parallel), study origin (Western/Eastern; see online supplementary ﬁle) and single recommendation at the study entry for
dietary changes (yes/no) as well as physical activity (yes/no). We
meta-regressed only one variable at a time.

RESULTS
Overview
Figure 1 depicts the PRISMA ﬂow diagram and the details used
to identify studies in our meta-analysis. Quality assessment
revealed that the risk of selection bias was low because most
studies described the eligibility criteria of the sample. All studies
assessed weight and height by performing measurements on site.
Trials were of good quality, with a mean Delphi score of 7
(range 5–8).

Main analysis
The 25 articlesw1–w25 (due to reference limits, all selected articles were preﬁxed with ‘w’ and included in the online supplement) enrolled 3181 subjects for BMI analysis. Overall, 83.9%
of the study participants were men. The mean age was
52.5 years; SD 5.1 years) and the mean baseline BMI were 31.3
(SD 3.0) kg/m2 for control group and 31.2 (SD 2.9) kg/m2 for

Figure 2 Forest plot for body mass index. Fixed-effects model. The effect size statistic is Hedges’ g. Values below and above 0 represent lower and
higher body mass index scores, respectively, for the active versus control group. I2=16.2% ( p=0.234), suggesting that the meta-analysis did not
present signiﬁcant between-study heterogeneity. SMD, standard mean difference.
4
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All authors were contacted. BMI and weight ( plus SDs) were
extracted from the main text and tables of each study or sent by
email. For crossover studies, we used only data prior to the
crossover to avoid carryover bias. When a study reported BMI
and weight values for more than one time point, we used the
last available time point. If a particular patient population was
reported in more than one article, we selected the article that
provided the most complete dataset. Finally, if one study
reported two data sets (eg, an independent analysis in men and
women), then it was considered as two studies.
The methodological quality of the included trials was evaluated by using the Delphi list developed by Verhagen et al,11 as
previously described. Two reviewers (LFD and RJ) independently assessed the methodological quality of all studies included
in the meta-analysis.

Sleep

CPAP group. All selected studies enrolled mainly overweight
and obese patients with OSA. Median study duration was three
(range 1–48) months. Information from each study is summarised in table 1.
The delta BMI (BMI postintervention minus preintervention)
was −0.018±0.243 kg/m2 for control conditions and 0.134
±0.273 kg/m2 for CPAP. The delta weight (weight postintervention minus preintervention) was −0.096±0.718 kg for control
conditions and 0.417±0.718 kg for CPAP. The ﬁxed-effects
meta-analysis revealed that CPAP promoted signiﬁcant increase
on BMI (Hedges’ g=0.14, 95% CI 0.07 to 0.21, I2=16.2%,
p=0.234; ﬁgure 2) and weight (Hedges’ g=0.17, 95% CI 0.10
to 0.24, I2=0%, p=0.647; ﬁgure 3). Begg’s test was not signiﬁcant for BMI ( p=0.881) and for weight ( p=0.552). The visual
inspection of the funnel plot reveals that the vast majority of the
studies were symmetrically distributed, indicating a low risk of
publication bias (ﬁgure 4). Moreover, the sensitivity analysis that
excludes one study at a time showed that the results were not
driven by any particular study. Meta-regression analyses using
the variables described in the Methods section revealed that
baseline weight inﬂuenced the BMI outcome (table 2). No predictor inﬂuenced the weight outcome (table 3).

DISCUSSION
To our knowledge, this is the ﬁrst meta-analysis addressing the
impact of OSA treatment with CPAP on BMI and weight. We
found that OSA treatment with CPAP promoted signiﬁcant
increase on BMI and weight. The BMI results were inﬂuenced
by baseline weight. The increasing weight after OSA treatment
were not inﬂuenced by age, gender, baseline BMI, baseline
Drager LF, et al. Thorax 2014;0:1–7. doi:10.1136/thoraxjnl-2014-205361

weight, OSA severity, differences in study design, duration of
follow-up, CPAP compliance as well as presence of diet or physical activity counselling. Therefore, clinicians and patients
should emphasise adjunctive therapy for weight loss in overweight and obese patients with OSA that are initiated on CPAP.
The literature is consistent in showing the effectiveness of
CPAP in mitigating the respiratory events and sleep-related
symptoms associated with OSA. In contrast, the effects of CPAP
on BMI and weight are not clear so far. While earlier studies
suggested that the initiation of CPAP was associated with weight
loss,5 6 one recent substudy from a large randomised trial concluded that patients gain weight after CPAP initiation.w19 It
must be stressed that the vast majority of the studies were
limited by the small sample size and were not speciﬁcally
designed for evaluating the impact of OSA treatment on BMI
and weight. However, BMI and weight are well standardised
measurements providing an opportunity for a reliable meta-analysis. Our study included a large sample of patients reported
from well-designed randomised trials. The main result clearly
indicates that CPAP initiation in patients with OSA promotes a
small and signiﬁcant increase in BMI and weight. The positive
effects of CPAP initiation on BMI and weight may be explained
by the fact that determinants of weight are complex. Weight
balance is determined by the net effect of hormones that
control satiety and hunger, caloric intake, energy expenditure
and physical activity. While it is clear that obesity is a main risk
factor for OSA, there are also evidences that OSA may promote
weight gain.14 This observation leads to the hypothesis that the
treatment of OSA with CPAP may promote weight loss. One
retrospective study showed that in contrast to matched controls,
5
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Figure 3 Forest plot for weight. Fixed-effects model. The effect size statistic is Hedges’ g. Values below and above 0 represent lower and higher
weight scores, respectively, for the active versus control group. I2=0% ( p=0.647), suggesting that the meta-analysis did not present signiﬁcant
between-study heterogeneity. SMD, standard mean difference.
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Figure 4 Funnel plot, a graph that compares the standardised mean
difference (SMD) (x axis) against its SE (y axis). The vast majority of the
studies are within the pseudo 95% CI limit of the funnel plot,
suggesting that the meta-analysis has low risk of publication bias.
patients recently diagnosed with OSA reported signiﬁcant recent
weight increase (average of 7.4 kg).14 The candidate mechanisms to explain a positive feedback between OSA and obesity
are multiple. During slow-wave sleep, the anabolic growth
hormone is released while the stress hormone cortisol is inhibited.15 Because OSA decreases slow-wave sleep and the treatment of OSA with CPAP restores slow-wave sleep,16 it is
conceivable that OSA treatment with CPAP increases the anabolism. OSA may also interfere with leptin, which is a well-studied
adipocyte-derived hormone that inhibits appetite. Both
obesity17 and OSA18 19 have been independently associated
with leptin resistance. However, the effect of OSA treatment
with CPAP on leptin levels is controversial.5 20 21 Changes in
dietary habits leading to positive energy balance may also contribute to weight gain in patients with OSA. For instance, in the
Swedish Obese Subjects Study, patients reporting symptoms suggestive of OSA exhibited a higher energy intake than matched
sleep-asymptomatic control subjects of equal weight.22 OSA was
associated with an increased preference for calorie-dense foods

Table 2 Meta-regression analyses for BMI

Age
Gender (males)
Baseline BMI
Baseline weight
OSA severity
CPAP compliance
Use of sham CPAP
Study duration
Crossover design
Study origin
(Western/Eastern)
Dietary counselling
Physical activity
counselling

Coef.

SE

t

p>|t|

(95% CI)

0.0168
−0.0025
0.0315
0.0099
−0.0010
−0.0820
0.0367
−0.0015
0.1983
−0.0356

0.0118
0.0029
0.0204
0.0045
0.0044
0.0572
0.1001
0.0032
0.1649
0.1395

1.42
−0.85
1.55
2.18
−0.22
−1.43
0.37
−0.48
1.20
−0.26

0.169
0.407
0.136
0.040
0.825
0.165
0.717
0.635
0.241
0.801

−0.007 to 0.0413
−0.0087 to 0.0036
−0.0106 to 0.0737
0.0004 to 0.0193
−0.0102 to 0.0082
−0.2004 to 0.0364
−0.1703 to 0.2439
−0.0082 to 0.0051
−0.1428 to 0.5395
−0.3241 to 0.2529

0.1322
0.2361

0.1048
0.1233

1.26
1.91

0.220
0.068

−0.0845 to 0.3491
−0.0189 to 0.4912

The coefficient of the meta-regression represents the value of increase (positive value)
or decrease (negative value) of the BMI per increase of one unit of the predictor
variable.
BMI, body mass index; OSA, obstructive sleep apnoea.

6

Meta-regression analyses for weight

Age
Gender (males)
Baseline BMI
Baseline weight
OSA severity
CPAP compliance
Use of sham CPAP
Study duration
Crossover design
Study origin
(Western/Eastern)
Dietary counselling
Physical activity
counselling

Coef.

SE

t

p>|t|

(95% CI)

0.0148
−0.0031
0.0315
0.0069
0.0001
−0.068
0.0426
−0.0005
0.1565
−0.1021

0.0110
0.0025
0.0204
0.0044
0.0035
0.0487
0.0716
0.0019
0.1566
0.1281

1.35
−1.20
1.55
1.57
0.02
−1.40
0.60
−0.30
1.00
−0.80

0.191
0.241
0.136
0.129
0.987
0.174
0.558
0.767
0.328
0.433

−0.0079
−0.0084
−0.0106
−0.0021
−0.0073
−0.1693
−0.1055
−0.0045
−0.1674
−0.3672

0.0873
0.1505

0.0814
0.1023

1.07
1.47

0.295
0.155

−0.0811 to 0.2559
−0.0610 to 0.3622

to 0.037
to 0.0022
to 0.0737
to 0.0161
to 0.0074
to 0.0325
to 0.1907
to 0.0034
to 0.4806
to 0.1629

The coefficient of the meta-regression represents the value of increase (positive value)
or decrease (negative value) of the weight per increase of one unit of the predictor
variable.
BMI, body mass index; OSA, obstructive sleep apnoea.

that are high in fat and carbohydrates in children.23 In addition,
low physical activity, which has been reported by some patients
with OSA,24 may also contribute to weight gain. However, one
randomised study showed that 3 months of CPAP therapy did
not modify physical activity in male patients with OSA.25
However, there are also good arguments to hypothesise that the
presence of OSA may, in fact, promote weight loss and, therefore by analogy, the treatment of OSA with CPAP could
promote weight gain. Intermittent hypoxia, a hallmark of OSA,
triggers adipose tissue lipolysis26 and promotes weight loss in
mice.27 Patients with OSA struggle to breath during obstructive
respiratory events and produce large intrathoracic pressure
swings. In addition, sympathetic overactivity is a hallmark of
OSA and promotes increases in energy expenditure.28–30 In line
with this theoretical framework, one study showed that OSA is
associated with increased energy expenditure.31 Therefore,
based on the aforementioned factors and the results of this
meta-analysis, it is conceivable that factors promoting weight
gain counterbalance OSA-related factors promoting weight loss
(notably energy expenditure due to recurrent respiratory events
during sleep). Reversing OSA with CPAP treatment may result
in a small positive effect on BMI and weight.
This present study has some strengths and limitations that
should be addressed. Strengths include the use of a prespeciﬁed
protocol and inclusion of trials published in languages other
than English. We assessed methodological quality with the
Delphi scale rather than the Cochrane Risk of Bias tool because
the Delphi scale has been shown to have acceptable reliability32
and validity,33 34 whereas previous studies have reported reliability limitations with the Cochrane tool.35 36 Many of the limitations of this meta-analysis are related to the study design of
available randomised trials in the literature: (1) although we
carefully excluded studies designed to test the effect of weight
loss interventions beyond CPAP, the vast majority of studies
were not speciﬁcally designed to evaluate the effect of CPAP on
BMI, (2) virtually no studies performed a detailed analysis of
participants’ dietary patterns and physical activity, (3) it is possible that the meta-regression analysis may have no power to
detect signiﬁcant predictors of weight gain after CPAP, (4)
ﬁnally, most of adult patients were overweight or obese men
with moderate to severe OSA. These are typical features of
Drager LF, et al. Thorax 2014;0:1–7. doi:10.1136/thoraxjnl-2014-205361
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OSA. However, the present results may not be applied to children, women as well as patients with mild forms of OSA and
patients who are lean.
In conclusion, treatment of OSA with CPAP promoted signiﬁcant increase in BMI and weight. It is possible that the magnitude of these increases may not have signiﬁcant implications at
the individual or populational levels. Therefore, when CPAP is
initiated to treat overweight and obese patients with OSA, additional therapies for body weight reduction such as lifestyle
interventions should be recommended.

Definitions of Western and Eastern World

It looks like a simple question but there are several definitions for
western and eastern. In the present study, we defined western world Europe,
the United States, Canada, Latin America and Africa. On the other hand, the
term Eastern world means very broadly the various cultures or social structures
and philosophical systems of Eastern Asia or geographically the Eastern
Culture. This includes the Indian subcontinent (which is Bangladesh, Bhutan,
India, Myanmar, Pakistan, Sri Lanka, the Maldives, Nepal and sometimes
Afghanistan), the Far East (which is China, Taiwan, Vietnam, Cambodia,
Malaysia, Mongolia, Indonesia, Japan, North Korea, South Korea), Australasia
(Australia, New Zealand).
Source: http://simple.wikipedia.org/wiki/Eastern_world
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