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Goal setting; overweight Japanese people, using a nationwide intervention programme database.
Health counselling; Methods: Japanese men and women (n=3480; mean age + standard deviation [SD],
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48.3+5.9 years; mean body mass index=+SD, 27.7+2.5kgm™2) with “*Obesity
Disease’” or ‘‘Metabolic Syndrome’’ participated in a 6-month lifestyle modifica-

tion programme (specific health guidance) and underwent follow-up for 6 months
thereafter. The relationship between percent weight reduction and changes in 11

parameters of obesity-related diseases were examined.

Abbreviations: CVD, cardiovascular disease; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TG,
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Results: Significant weight reduction was observed 6 months after the beginning of
the programme, and it was maintained for 1 year. Concomitant improvements in
parameters for obesity-related diseases were also observed. One-third of the subjects
reduced their body weight by >3%. In the group exhibiting 1% to <3% weight reduction,
plasma triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), haemoglobin
Alc (HbA1c), aspartate aminotransferase (AST), alanine aminotransferase (ALT) and
v-glutamyl transpeptidase (y-GTP) decreased significantly, and high-density lipopro-
tein cholesterol (HDL-C) increased significantly compared to the control group (£1%
weight change group). In addition to the improvements of these 7 parameters (out
of 11), significant reductions in systolic blood pressure (SBP), diastolic blood pressure
(DBP), fasting plasma glucose (FPG) and uric acid (UA) (total 11 of 11 parameters)
were observed in the group with 3% to <5% weight reduction. In the group with >5%
weight reduction, the same 11 parameters also improved as those in the group with
3% to <b% weight reduction.

Conclusion: The 6-month lifestyle modification programme induced significant weight
reduction and significant improvement of parameters of obesity-related diseases. All
the measured obesity-related parameters were significantly improved in groups with
3% to <5% and >5% weight reduction. Based on these findings, the minimum weight
reduction required for improvement of obesity-related risk factors or conditions is 3%
in obese and overweight (by WHO classification) Japanese people.

© 2013 Asian Oceanian Association for the Study of Obesity. Published by Elsevier Ltd.

All rights reserved.

Introduction

Obesity, as defined by excessive fat accumulation in
the body, is often associated with lifestyle-related
diseases such as hypertension, dyslipidemia, type 2
diabetes and atherosclerotic cardiovascular disease
(CVD) [1,2]. Recently, Metabolic Syndrome, a clus-
tering of high plasma glucose, dyslipidemia and high
blood pressure in the presence of abdominal fat
accumulation, has emerged as a high-risk syndrome
for CVD and diabetes [3—5]. In Japan, as in other
developed and developing countries, obesity is a
medical and social problem. Prevention of weight
gain is therefore crucial for decreasing risks and
manifestations of these life-threatening diseases.

In 1997, the International Association for the
Study of Obesity (IASO) and World Health Organiza-
tion (WHO) jointly proposed criteria for obesity and
overweight, i.e., body mass index (BMI) >30kg m—2
and 25 to <30kgm™2, respectively [6]. In Japan
in 2000, the Japan Society for the Study of Obe-
sity (JASSO) defined obesity as BMI > 25.0kg m~2
because in Japan this value has been established
as the cut-off for increased risk for obesity-related
complications, such as hypertension, dyslipidemia
and hyperglycemia [7].

In 2000, JASSO also defined criteria for
**Obesity Disease,”’ i.e., obesity associated with
life-threatening diseases, as one or more lifestyle-
related diseases in the presence of BMI > 25 kg m—2
[71, and in 2005, criteria for *‘Metabolic Syndrome’’
were also established [8]. In 2008, the Japanese
government (Ministry of Health, Labor and Welfare)

implemented a new system of health check-ups
followed by specific counselling to screen for peo-
ple with these risk factors [9]. Within this system,
based on the results of their annual health check-
up, people with "*Obesity Disease’’ or ‘"Metabolic
Syndrome’’ were assigned to participate in lifestyle
modification programmes.

In previously reported large-scale lifestyle inter-
vention studies, such as the Diabetes Prevention
Programme (DPP) [10] and the Finnish Diabetes Pre-
vention Study [11], 5—7% weight reduction resulted
in improvements in blood pressure (BP), lipids and
glucose profile. It has been shown that >5% or
>10% body weight reduction is required to improve
obesity-related health hazards in Caucasian popu-
lations [12,13]. There is a scarcity of information,
however, on the minimum weight reduction
required for obtaining these effects in Asian popula-
tions. We hypothesised that >3% weight reduction
is enough to prevent or eliminate obesity-related
health hazards in Asian populations.

The aim of the present study was to investi-
gate the relationship between the degree of weight
reduction and the improvement of obesity-related
metabolic parameters, and to determine the min-
imum weight reduction required for improvement
of obesity-related risk factors or conditions in
Japanese who have ‘‘Obesity Disease.’’ Another
research question was whether the recommended
proposal by JASSO that a 3kg reduction in body
weight or 3 cm reduction in abdominal circumfer-
ence is effective for the prevention or improvement
of *'Metabolic Syndrome’’.
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Materials and methods

Subjects

We studied 3480 Japanese (3251 men and 229
women; mean agez*standard deviation [SD],
48.3+5.9 years) who underwent annual check-
ups for 2 consecutive years and were diagnosed
with ‘"Obesity Disease’” or *"Metabolic Syndrome’’
as defined by JASSO [7,8] at the first check-up.
**Obesity Disease’’ was defined as the association of
BMI > 25 kg m~2 with one or more lifestyle-related
diseases as mentioned below [7].

The baseline BMI+SD was 27.7+2.5kgm2
and none of the study participants were tak-
ing medication for hypertension, dyslipidemia
or diabetes. Subjects were identified as having
**Obesity Disease’’ based on the following criteria:
BMI>25.0kgm~2 and presence of one or more
obesity-related diseases: systolic blood pres-
sure (SBP)> 140 mmHg or diastolic blood pressure
(DBP) > 90 mmHg; triglycerides (TG) > 1.68 mmol/l,
high-density  lipoprotein  cholesterol  (HDL-
C) <1.03 mmol/l or low-density lipoprotein choles-
terol (LDL-C) > 3.62 mmol/l; fasting plasma glucose
(FPG) > 6.10mmol/l or haemoglobin Aic (HbA1c,
NGSP) > 6.0%; or uric acid (UA) > 416.40 pmol 1.

We also identified 1726 subjects (1652 men
and 74 women; mean age +SD, 48.5+5.9 years)
who had ‘‘Metabolic Syndrome’” at baseline.
‘*Metabolic Syndrome’’ was diagnosed by the crite-
ria published by the Examination Committee of
Criteria for Diagnosis of Metabolic Syndrome in
Japan in 2005: abdominal circumference > 85cm in
men and >90cm in women plus the presence of
more than two of following disorders: hypertension
(SBP > 130 mmHg or DBP > 85 mmHg), dyslipidemia
(TG >1.68 mmol/l or HDL-C <1.03 mmol/l) or ele-
vated fasting glucose (FPG > 6.10 mmol/l) {81.

Study design

Subjects participated in lifestyle modification pro-
grammes (Specific Health Counseling) for 6 months
and were monitored without intervention for 6
months thereafter. At the beginning of the pro-
gramme and 1 year afterwards subjects completed
a questionnaire about lifestyle and underwent
anthropometric measurements and blood tests. The
anthropometric measurements included height,
weight, abdominal circumference and blood pres-
sure. Blood tests were performed to analyse levels
of TG, HDL-C, LDL-C, FPG, HbA1c, aspartate amino-
transferase (AST), alanine aminotransferase (ALT),
v-glutamyl transpeptidase (y-GTP) and UA. The
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prevalence of abnormal metabolic parameters at
baseline and 1 year after was also assessed.

To analyse the influence of weight reduction on
the recovery from ‘‘Obesity Disease’’ in respect
to our hypothesis, subjects were divided into five
subgroups based on their weight change during the
year: (1) weight gain of >1%, (2) 1% weight change
(unchanged control group), (3) 1% to <3% weight
reduction, (4) 3% to <5% weight reduction, and (5)
>5% weight reduction.

We performed a similar analysis in the popu-
lations limited to those who had ‘‘Metabolic
Syndrome’’ at baseline. We also assessed the
ratios of subjects who became *'non-Metabolic Syn-
drome’’, who had fewer comorbidity, and the ratios
of subjects who had ‘‘no comorbidities’’.

In order to answer the question as to whether
a 3kg weight loss or 3cm reduction of abdomi-
nal circumference was effective for the prevention
or improvement of ‘‘Metabolic Syndrome’”’, we
divided subjects into 2 sets of 2 groups, >3kg
and <3 kg weight reduction groups and >3 cm and
<3 cm abdominal circumference reduction groups,
and compared changes in laboratory data between
the groups.

Lifestyle modification programmes
(institutionalised specific health
counselling)

Subjects received detailed information of their
health examination data and attended a lecture
about obesity-associated health problems and the
benefits of weight reduction. Subjects were then
advised by support staff (public health nurses,
nutritionists and exercise trainers) to set their own
behavioural goals. For the next 6 months, subjects
were supported by interview sessions, group ses-
sions and e-mail or telephone contact once or twice
a month,

Anthropometric measurements

Weight was measured with the subjects wearing
light clothing and barefoot. BMI was calculated
as weight (kg) divided by height squared (m~2).
Abdominal circumference was measured at the
level of the umbilicus (horizontal to the ground).
Systolic and diastolic BP were measured using an
automatic sphygmomanometer.

Biochemical analysis

Blood samples were taken around 9 AM following
an overnight fast. HbA1c (Japan Diabetes Society



Three percent weight reduction is the minimum requirement in Japanese

e469

[JDS]) was measured using the latex agglutination
method with a commercial test kit (Kyowa Medex
Co., Ltd., Tokyo, Japan). The HbA1c, defined by
the National Glycohemoglobin Standardization Pro-
gramme (NGSP), which is used internationally, is
expressed by 1.02 x HbA1c (JDS)+0.25 {14]. The
HbA1c data shown in this study are HbA1c (NGSP).
Plasma levels of other parameters were determined
using standard clinical biochemistry methods.

Statistical analysis

To investigate the effectiveness of lifestyle modi-
fication programmes, changes in population char-
acteristics at the beginning of the programme and
after 1 year were assessed by the paired t-test. We
used the logarithms of TG, AST, ALT and y-GTP for
these comparisons.

Statistical differences in baseline laboratory
data among the subgroups by weight reduction were
examined using one-way analysis of variance. Sta-
tistical differences in changes in laboratory values
among the weight reduction groups were ana-
lysed by general linear models. The Bonferroni
method was used to test differences between the
unchanged control group and each of the other

groups, and the t-test was used to compare the
changes in laboratory test values between the
>3 kg and <3 kg weight reduction groups and the
>3 cm and <3 cm abdominal circumference reduc-
tion groups.

We used the statistics software PASW Statistics
Base 18.0 (SPSS, Tokyo, Japan) and differences at
the level of p<0.05 were considered statistically
significant. Results are expressed as means=+SD,
except in Figs. 2 and 3, in which means £SE are
used.

Results

Changes in anthropometric and biochemical
parameters

The weight of the subjects 1 year after the begin-
ning of the lifestyle modification programme was
significantly decreased compared to baseline val-
ues (reduced by 1.5+ 3.6 kg, p<0.001). In addition,
BMI, abdominal circumference, SBP, DBP, TG, LDL-
C, FPG, HbA1c, AST, ALT, v-GTP and UA levels were
significantly reduced and HDL-C was significantly
increased (Table 1).

Table 1 Characteristics of the 3480 subjects at baseline and 1 year after the beginning of the lifestyle improvement
programme.
Baseline 1 year after p value®
Prevalence of Prevalence of
abnormalities® (%) abnormalities (%)
Age 48.3+5.9
Weight (kg) 79.5+9.3 78.0+£9.9 <0.001
BMI (kg/m?) 27.7+2.5 100 27.2+2.8 82.3 <0.001
Abdominal 93.6£6.5 96.2 91.9+7.3 83.6 <0.001
circumference
(cm)
SBP (mmHg) 129.7+12.8 55.0 127.1+13.1 42.4 <0.001
DBP (mmHg) 83.5+9.2 49.7 81.51+9.8 37.7 <0.001
TG* (mmol/l) 2.02+1.01 62.8 1.79+1.22 42.9 <0.001
HDL-C (mmol/l) 1.27+0.29 20.2 1.31+£0.31 15.8 <0.001
LDL-C (mmol/l) 3.57+0.74 74.4 3.494-0.74 70.3 <0.001
FPG (mmol/l) 5.60+0.83 48.0 5.56+0.90 42.3 0.002
HbA1c (NGSP) (%) 5.78+£0.47 77.6 5.77 £0.55 71.2 0.011
AST® (IU/1) 25.5+12.5 19.7 24.3+11.1 17.0 <0.001
ALT? (IU/1) 36.6+22.6 49.3 32.6+21.3 40.0 <0.001
yGTP? (IU/1) 60.8+50.1 44.3 55.4+51.3 37.2 <0.001
UA (pumol/l) 384.77+75.55  32.6 379.64+75.41 303 <0.001

Data are presented as means=+SD.

2 These variables were log transformed for these analyses. Values in parentheses show the reexponentiated means.
b p values were determined by the paired t-test for the difference of clinical and laboratory data at 1-year compared to baseline

values.

< Abnormalities are defined as follows: BMI >25.0kg m~2, abdominal circumference >85cm (males) or >90cm (females), SBP
>130mmHg, DBP >85mmHg, TG >1.68 mmol/l, HDL-C <1.03mmol/l, LDL-C >3.10mmol/l, FPG >5.55mmol/l, HbA1c (NGSP)
>5.6%, AST >311U 1=, ALT >311U 1=, yGTP >511U L™, and UA>416.40 pmol |-7.
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Achievement rate (%)

Weight reduction (%)

Figure 1 Achievement rate of weight reduction. One
year after beginning the programme, 53.7% of subjects
reduced their weight by >1%, 33.3% reduced by >3% and
19.6% reduced by >5% from their initial weight.

Weight reduction rates and changes in
laboratory parameters

One year after beginning the programme, 53.7%
of subjects reduced their weight by >1%, 33.3%
reduced by >3% and 19.6% reduced by >5% from
their initial weight (Fiz. 1).

To test our hypothesis, we analysed the effects
of degree of weight reduction on 11 parameters
of '‘Obesity Disease.’’ Subjects were divided into
five subgroups according to the degree of weight
reduction: (1) >1% weight gain group (n=832);
(2) +1% weight change group (n=756); (3) 1% to
<3% weight reduction group (n=717); (4) 3% to
<5% weight reduction group (n=482); and (5) >5%
weight reduction group (n=693). Baseline charac-
teristics are shown in Tabie 2. There were marginal
differences in age, body weight and abdominal
circumference, but other parameters showed no
significant difference among the five subgroups.

Multiple comparison analysis revealed significant
decreases in TG, LDL-C, HbA1c, AST, ALT and y-GTP
and significant increase in HDL-C in the >1% weight
reduction group compared to the unchanged con-
trol group. Significant decreases in SBP, DBP, FPG
and UA were observed in the >3% weight reduc-
tion group (Fig. 7). The number of obesity-related
parameters that showed significant improvement
was 7/11 in the 1% to <3% weight reduction group,
11/11 in the 3% to <5% group and 11/11 in the >5%
group.

Further analysis was performed in the popu-
lation with ‘‘Metabolic Syndrome’’ at baseline.
The degree of metabolic parameter improvement
became larger compared to the overall population
(Fig. 3). The ratio of ‘"Metabolic Syndrome’’ to
*‘non-Metabolic Syndrome’’ was 54.9% (947/1726)
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and gradually increased with greater weight reduc-
tion. The ratio of **Metabolic Syndrome’’ to ‘‘no
comorbidities’’ was 13.6% (234/1726).

To examine whether 3 kg reduction in weight or
3cm reduction in waist circumference was effec-
tive for the reduction of risks for ‘‘Metabolic
Syndrome’’, subjects were divided into >3kg
(n=505) and <3kg (n=1221) weight reduction
groups and >3cm (n=607) and <3cm (n=1119)
abdominal circumference reduction groups. All of
the obesity-related parameters were significantly
improved in the >3 kg weight reduction group com-
pared to the <3 kg reduction group (Table 3). Similar
results were observed when we compared the
>3cm abdominal circumference reduction group
with the <3cm reduction group. The ratio of
‘‘Metabolic Syndrome’’ to ‘‘non-Metabolic Syn-
drome’’ was significantly higher in the >3 kg weight
reduction group compared to the <3 kg reduction
group (76.8% vs. 45.8%; p<0.001). Similar results
were observed when we compared the >3cm
abdominal circumference reduction group with the
<3 cm reduction group (73.0% vs. 45.0%; p<0.001).

Discussion

Although substantial weight reduction is associated
with significant health benefits, it is often diffi-
cult for obese or overweight individuals to attain
optimal body weight. In previously reported inter-
vention studies, such as the Diabetes Prevention
Programme (DPP) [10], the Finnish Diabetes Preven-
tion Study {11] and the Malmo feasibility study [15],
the interventions were conducted by case managers
on a one-to-one basis, which was very costly.

Foster et al. stress that it is important to offer
information and discuss realistic goals for weight
reduction with patients before they enter treat-
ment programmes in order to avoid disappointment
[16]. Informing individuals of the minimum weight
reduction required to improve obesity-related risk
factors and setting adequate goals may be essential
for maintaining participants’ motivation.

In this study, we intended to investigate the min-
imum weight reduction required for improvement
of metabolic parameters in ‘‘Obesity Disease’’ in
Japan. We conducted a 6-month lifestyle mod-
ification programme developed by the national
government. Our intervention was not individu-
ally focused, since only a few caseworkers were
available for all of the subjects. It is noteworthy,
however, that our intervention resulted in signifi-
cant weight reduction; moreover, improvement was
maintained for 6 months after the end of the first
6-month intervention.



Table 2 Baseline characteristics of the study participants according to weight change after 1 year.

>1% gain (n=832) +1% (ref.) (n=756) 1% to <3% (n=717) 3% to <5% (n=482) >5% reduction (n=693)

Age 47.3 £ 5.6 48.2 + 5.9 49.2" £+ 6.0 48.6 + 5.8 48.5 + 5.8
Weight (kg) 80.9" £ 9.9 79.7 + 8.9 78.5 8.5 78.6 + 8.9 79.2 £ 9.7
BMI (kg/m?) 28.0+2.8 27.7 &+ 2.4 27.4 +2.2 27.4 + 2.4 277 +25
Abdominal 94,5 £ 7.0 93.3 4 6.4 93.2 & 6.1 93.1 £ 6.4 93.8 £ 6.7

circumference

{cm)
SBP {mmHg) 128.6 + 12.9 129.4 + 13.2 130.5 + 12.8 130.4 £ 12.4 130.0 + 12.4
DBP (mmHg) 83.0+9.6 83.4+9.3 83.9 £ 9.3 83.6 = 8.8 83.7 + 8.7
TG (mmol/l) 1.96 4+ 0.91 2.07 + 1.12 2.00 4+ 0.96 2.06 & 1.16 2.00 + 0.91
HDL-C (mmol/l) 1.26 +0.30 1.27 + 0.30 1.27 4+ 0.28 1.30 = 0.30 1.27 + 0.29
LDL-C {mmol/l) 3.52 4 0.73 3.60 4 0.73 3.58 £ 0.72 3.55 £ 0.74 3.58 + 0.77
FPG (mmol/l) 5.58 - 0.82 5.57 & 0.69 5.60 & 0.75 5.65 - 0.94 5.62 + 0.98
HbA1c (NGSP) (%) 5.75 - 0.49 5.78 4 0.44 5.77 + 0.43 5.83 4+ 0.52 5.80 - 0.47
AST (IU/Y) 24.9 & 13.6 25.2 £+ 10.2 25.6 +13.6 26.1 +£12.9 26.0 + 11.8
ALT (U/L) 35.4 4 21.5 36.5 + 21.3 35.9 £23.3 37.3 £23.3 38.2 & 24.1
vyGTP (IU/1) 60.4 4 56.0 60.8 - 48.9 60.8 4 48.8 62.1 4 48.9 60.2 =+ 46.3
UA (pmol/l) 386.69 £+ 74.78 385.11 £ 77.13 384.35 4 70.77 383.54 & 76.77 382.46 + 79.21

Data are presented as means = SD. One-way analysis of variance was used to compare differences of baseline clinical and laboratory data among six weight change groups during one
year, and the Bonferroni method was used to test differences between the unchanged control group (ref.) and each of the other groups.
* p<0.05 significantly different from the unchanged control group (ref.).
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Table 3 Changes of variables according to weight reduction or abdominal circumference at 1 year.

Weight reduction Abdominal circumference reduction
>3 kg (n=505) <3kg (n=1221) p value >3cm (n=607) <3cm (n=1119) p value
AWeight (kg) 5.9+ 3.0 0.0+1.9 <0.001 4,5+ 3.6 0.2+23 <0.001
ABMI (kg/m?) 20+1.1 0.0+ 0.7 <0.001 1.5+ 1.3 0.0+0.8 <0.001
AAbdominal 5.7 +3.9 0.34+2.9 <0.001 6.1 &+ 3.1 +0.4 + 2.2 <0.001
circumference
(cm)
ASBP {mmHg) 71 £ 11.7 2.9£12.6 <0.001 6.1+ 12.3 3.1+£125 <0.001
ADBP (mmHg) 5.4+ 8.5 1.6 £9.0 <0.001 4.8+8.9 1.7+8.8 <0.001
ATG (mmol/l) 0.71 +0.93 0.15 +1.18 <0.001 0.60 + 1.05 0.16 + 1.16 <0.001
AHDL-C (mmol/t) +0.11 £ 0.19 +0.02 &+ 0.15 <0.001 +0.10 + 0.19 +0.02 + 0.14 <0.001
ALDL-C {mmot/l) 0.19 &= 0.62 0.05 + 0.56 <0.001 0.17 = 0.58 0.05 & 0.57 <0.001
AFPG (mmol/() 0.28 £ 0.81 0.00 £+ 0.76 <0.001 0.19 & 0.84 0.02 & 0.75 <0.001
AHbA1C (%) 0.16 = 0.41 +0.05 + 0.31 <0.001 0.11 + 0.42 +0.05 + 0.31 <0.001
AAST (IU/1) 6.6 +11.8 0.1 +£9.8 <0.001 5.6 + 11.8 0.0+ 9.7 <0.001
AALT (1U/1) 16.9 +22.0 1.2+ 17.1 <0.001 14.3 + 21.8 1.2 +17.3 <0.001
AYGTP (1U/1) 21.2+32.4 1.6 +27.2 <0.001 19.4 + 31.4 0.9 + 27.4 <0.001
AUA (umol/l) 15.10 = 51.21 2.47 £+ 46.09 <0.001 16.14 £ 51.17 0.89 + 45.33 <0.001

Data are presented as means 5D, Statistical differences of changes in clinical and laboratory data between the groups were examined using Student’s t-test,
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Figure 2 Changes in blood pressure and laboratory parameters related to lipid and glucose metabolism and liver
function in each weight reduction group. Changes were evaluated 1 year after the beginning of the programme.
Vertical axes indicate changes in laboratory data and horizontal axes indicate percent weight reduction. Data were
analysed by general linear model and adjusted by age. Statistically significant changes were compared using multiple
comparisons by the Bonferroni method. Data are presented as means+SEM or means — SEM. *p<0.05: differences
between the unchanged control group and each of the other groups.

We conducted the analysis of the differences in
weight reduction among groups stratified by BMI
by 1kem~2 at baseline, to assess the effect of
BMI at baseline on weight reduction. Weight reduc-
tion rate was not significantly different among the
groups (data not shown). From this result, percent
weight loss is considered appropriate for the sub-
jects to set their goals as far as the population that
we examined in this study.

Furthermore, to test our hypothesis, subjects
were divided into five subgroups and we analysed
the effects of body weight reduction and number of
obesity-related risk parameter improvements. We
found that our hypothesis was correct: significant
improvement was observed in 7 obesity-related
parameters in the 1% to <3% weight reduction
group. In addition to the improvements in 7 obesity-
related parameters, another 4 parametiers were
improved in the 3% to <5% and >5% weight reduction
groups.

As for the relationship between weight reduc-
tion and improvement of laboratory parameters
in Caucasian populations, Neter et al. performed
a meta-analysis of 25 randomised controlled tri-
als and reported reductions in SBP and DBP of
1 mmHg for each kilogram of weight loss {17}, Wad-
den et al. followed up on subjects for 2 years to

examine the effects of weight reduction on lipid
metabolism, and reported that the decrease in
TG in the >5% weight reduction group was signif-
icant compared to that in the <5% weight reduction
group, and that there was no difference in changes
in HDL-C between the groups {18]. Wing et al. per-
formed a lifestyle intervention study in patients
with type 2 diabetes and reported that FPG, HbAlc
and insulin were significantly decreased in the >5%
weight reduction group 1 year after the interven-
tion {191. Consequently, the minimum requirement
to improve health hazards in overweight and obese
individuals (by WHO classification) can be consid-
ered to be 5% weight reduction in Caucasian. In
contrast, we hypothesised that a minimum require-
ment in Japanese population is 3% weight reduction
to get similar effects to those in Caucasian popula-
tions, and we proved our hypothesis in the minimum
requirement of 3% weight reduction is applicable in
Asian populations.

In 2006, JASSO had proposed that a 3kg
reduction in body weight or 3cm reduction in
abdominal circumference is required to reduce
risk of ‘*Metabolic Syndrome’’. In this study, sig-
nificant improvement in BF, TG, HDL-C and FPG
was observed in subjects who achieved >3kg
weight reduction or >3 cm reduction in abdominal
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Figure 3 Changes in blood pressure and laboratory parameters related to lipid and fasting plasma glucose, and the
ratios of ‘‘Metabolic Syndrome’’ to ‘‘non-Metabolic Syndrome’’ and to ‘‘no comorbidities’’ in each weight reduction
group. Changes were evaluated 1 year after the beginning of the programme. Vertical axes indicate changes in labo-
ratory data and horizontal axes indicate percent weight reduction. Data were analysed by general linear model and
adjusted by age. Statistically significant changes were compared using multiple comparisons by the Bonferroni method.
Data are presented as means + SEM or means — SEM. *p <0.05: differences between the unchanged control group and

each of the other groups.

circumference. These results support the recom-
mended proposal by JASSO.

Limitations of this study are that the follow-up
period was only 1 year and there was a limited num-
ber of female subjects. It is important to determine
whether the relationship between body weight
reduction and changes in clinical data observed in
the present study are applicable over longer follow-
up periods and to a wider population of subjects,
including more females and individuals with severe
obesity or metabolic disease.

In conclusion, we showed that a 6-month
lifestyle modification programme induced weight
reduction and improved metabolic parameters 1
year after beginning the programme. The metabolic
parameters gradually improved with increased
weight reduction, and the minimum weight reduc-
tion required for improvement of obesity-related
risk factors or obesity-related conditions was 3% in
obese and overweight Japanese people. To the best
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of our knowledge, this is the first systematic and
comprehensive report to reveal that the minimum
requirement is 3% for the improvement of risks for
“*Obesity Disease’” in Japan. We believe that the
result is applicable to other Asian countries. Our
findings also support the recommended proposal
that 3 kg reduction in body weight or 3 cm reduction
in abdominal circumference is adequate to reduce
risks for ‘*Metabolic Syndrome’’.
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