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birth almost consecutively since the mid-1980s1). A 
series of government-led public health programs are 
credited for this achievement, including the universal 
health insurance (1961) and the nationwide annual 
health checkup systems in workplaces (1972) and 
municipalities (1982)2-5). Early disease detection and 
pharmacological treatment, along with public health 
campaign aimed at reducing salt, have been major 
drivers to reduce leading causes of death, in particular, 
stroke mortality6-8).

Introduction

Japan has been ranked first in life expectancy at 
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and other risk factors of MetS over 3 yr using the 
NDB. The present study is the first systematic evalua-
tion of the nationwide SHG by the study group con-
vened by the MHLW.

Methods

Study Design
This study is a population-based longitudinal 

observational study. We compared changes in SHC 
health examination data over a 3-yr period between 
participants and nonparticipants. We defined partici-
pants as subjects who fully completed SHG in 2008, 
and we did not consider whether they participated in 
SHG in 2009 or 2010. Nonparticipants were defined 
as subjects who were eligible for SHG in 2008 but 
never participated in SHG during these 3 yr (2008 –
2010). Subjects whose hemoglobin A1c (HbA1c) was 
more than 7.0%, or systolic blood pressure (SBP) was 
more than 160 mmHg, or diastolic blood pressure 
(DBP) was more than 100 mmHg at baseline were 
excluded, because they would be strongly recommended 
to take medications instead of participating in a pre-
vention program by health insurers.

The Specific Health Checkups
SHC features annual laboratory tests, question-

naire, and physical examination to evaluate MetS risk 
factors. The laboratory tests and physical examination 
include measurements of WC, body weight, BMI, SBP, 
DBP, HbA1c, serum triglycerides (TG), and high-den-
sity lipoprotein (HDL) cholesterol. The questionnaire 
assesses smoking status and whether the participant 
takes medication for diabetes, hypertension, or dyslip-
idemia. Measurement methods, cutoff values, and pro-
tocols are described in the “Operational Guide to Spe-
cific Health Checkups and Specific Health Guidance” 
by the MHLW33). Participants in the checkups, aged 
40 to 74 yr, are initially classified by obesity indicators 
(WC and BMI) and then by the number of additional 
metabolic risk factors, smoking status, and age (Fig.1). 
Individuals who are on pharmacological therapy for 
diabetes, hypertension, or dyslipidemia are not eligible 
for SHG. Medical insurers are asked to recommend 
eligible members to participate in in-house SHG or 
SHG provided by outsourced health-care agencies. 
Compliance rates of SHG recommendation differed 
from 0% to more than 90%, depending on insures. 
Note that participation in SHG is not mandatory for 
eligible individuals.

The Specific Health Guidance
There are two types of SHG in this program: (1) 

Intensive HG is offered to those who have two or 

The longevity of the citizens brought Japan a 
fast-growing aging society. Coupled with a low birth 
rate, the proportion of people aged 65 yr and older 
increased from 14.6% in 1995 to 20.2% in 20059) and 
26.7% in 2015. Consequently, Japan’s total health-care 
expenditure as a share of gross domestic product grad-
ually rose from 6.4% in 1995 to 8.1% in 2005 and 
11.2% in 201510). A report by the Organization for Eco-
nomic Co-operation and Development confirms that 
a continuing high growth in pharmaceutical spending 
is a major contributor to the increasing health spend-
ing in Japan11).

In terms of population disease burden, slowly incr-
easing prevalence of overweight, type 2 diabetes, and 
its complications received notices12). Although the pro-
portion of adults who are obese is still much lower 
than that of other industrialized nations13), mild abdom-
inal obesity can lead to impaired glucose metabolism 
and cardiovascular sequelae in Japanese individuals14-18). 
In 2005, the new diagnostic criteria of metabolic syn-
drome (MetS) for Japanese adults were published19, 20). 
Unlike the NCEP-ATPⅢ21) or the harmonized crite-
ria22), the Japanese criteria treat abdominal obesity as a 
necessary factor for diagnosis23-25).

To proactively tackle an impending health-care cri-
sis, the Ministry of Health, Labor and Welfare (MHLW) 
began formulating a health-care systems reform that 
would include a new approach to systematically detect 
hyperglycemia, hypertension, and dyslipidemia earlier, 
possibly at the preclinical stage. Scientific evidence was 
already clear that lifestyle modification can be more 
efficacious than pharmacological treatment for improv-
ing MetS risk factors in adults with prediabates26-29). 
With this knowledge, the Japanese government decided 
to add a lifestyle intervention component within the 
health-care system. Using the 2006 Health Care Sys-
tems Reform Plan as the base law, the MHLW intro-
duced the Specific Health Checkups (SHC) and the 
Specific Health Guidance (SHG) in fiscal year 2008. 
All health insurers in Japan, therefore, were required to 
provide health checkup programs to all enrollees and 
their dependents 40 to 74 yr of age and implement 
lifestyle improvement counseling for nonmedicated par-
ticipants who have elevated risk factors of MetS30, 31). 
There is a new evaluation component for the program, 
which utilizes the National Database (NDB), an elec-
tronic claims dataset containing health information of 
SHC participants (20–25 million annually for 2008–
2011), to facilitate data-driven decision making32).

Aim

The purpose of this study is to describe changes 
in waist circumference (WC), body mass index (BMI), 
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HG program, participants receive personalized follow-
up consultation through e-mail, phone calls, and/or 
in-person or group sessions at their convenience for at 
least 3 month and up to 6 months. The motivational 
HG program does not include continuous support. 
The programs are considered to be completed when 
participants received a specific amount of cumulative 
consultation time, for example, four 15-min phone 
consultations or five e-mail consultations (intensive 
HG only), and finished the 6-month evaluation (both 
intensive and motivational HG). The average per cap-
ita cost is about US$180 (18,000 Japanese yen) for 
intensive HG and about US$60 (6,000 Japanese yen) 
for motivational HG.

Program Participants
The total number of adults who were eligible for 

the SHC was approximately 51.9 million in 2008, 
roughly the entire Japanese adult population aged 40 
to 74 yr. Of these, approximately 20.2 million (38.9%) 
participated in the SHC. In this subset, about 4.0 mil-
lion (19.9%) had elevated MetS risk factors but were 
not on pharmacological therapy; thus, they became 

more risk factors with abdominal obesity or three or 
more risk factors with overweight (BMI＞25) but with-
out abdominal obesity. (2) Motivational HG is offered 
to those who have one risk factor with abdominal obe-
sity or one or two risk factors with overweight without 
abdominal obesity.

Both types of SHG include initial counseling and 
final evaluation after 6 months. At initial counseling, 
participants are briefed about their health condition 
and lifestyle through a review of their SHC results 
sheets. They are instructed to set personalized behav-
ioral goals that are achievable. Walking (for instance, 
walk “extra 10 min” whenever possible) is recommended 
as a form of physical activity, and participants are 
encouraged to wear a pedometer. Diet may be adjusted 
to balance the total energy expenditure. The clinical 
goals include reductions of body weight by 3% –5% 
and WC by 3 cm34, 35). The initial counseling session 
can be one on one for at least 20 min, or group coun-
seling (eight participants or fewer) for at least 80 min. 
A trained health-care professional (physician, nurse, or 
dietitian) who has completed the established MHLW 
training course provides counseling. In the intensive 

Fig.1. Participant classification for Specific Health Guidance (SHG) eligibility based on the “Standardized health 
examination and guidance program” of the Ministry of Health, Labor and Welfare.

Specific Health Checkups participants are initially classified by obesity indicators (Step 1) and then by the number of addi-
tional metabolic risk factors and smoking status (Steps 2 and 3). Individuals who are on pharmacological therapy for diabe-
tes, dyslipidemia, or hypertension are not eligible for SHG (Step 4).

Abdominal obesity and  overweight

Additional risk factors

Classification for Health Guidance Program



Nationwide Health Guidance System

311

Result of the Intensive HG Program
In intensive HG participants, WC, BMI, body 

weight, SBP, TG, and HDL cholesterol significantly 
improved compared with those in nonparticipants 
(Table 2a, Fig.3). The reduction in body weight/WC 
from baseline among men in the participants group 
was 1.98 kg/2.34 cm at the end of the 1 yr, 1.53 kg/ 
1.92 cm after 2 yr, and 1.25 kg/1.48 cm after 3 yr. The 
extent of body weight and WC reductions was signifi-
cantly greater than those in nonparticipants (0.42 
kg/0.66 cm, 0.43 kg/0.69 cm, and 0.43 kg/0.51 cm, 
respectively). The reduction in body weight/WC from 
baseline among women in the participants group was 
2.25 kg/2.98 cm at 1 yr, 1.83 kg/2.80 cm at 2 yr, and 
1.65 kg/2.66 cm at 3 yr. The extent of body weight 
and WC reductions was also significantly greater than 
that in nonparticipants (0.68 kg/1.59 cm, 0.85 kg/1.71 
cm, and 0.81 kg/1.55 cm, respectively). In the age-
stratified analyses, we found significant reductions in 
body weight in intensive HG participants compared 
with nonparticipants in all age subgroups in both sexes 
(Supplemental Table 2).

As for blood pressure and TG, improvements were 
significantly greater in participants than in nonpartici-
pants, except for DBP in women. HbA1c decreased 
by 0.01% in men and 0.05% in women in partici-
pants but increased by 0.04% in men and 0.02% in 
women in nonparticipants after 1 yr. In subsequent 
years, HbA1c moderately increased in both groups, but 
the group differences remained significant throughout 
the 3-yr period. HDL cholesterol increased signifi-
cantly greater in participants.

Results of the Motivational HG Program
In motivational HG participants (aged 40–64 

yr), most MetS risk factors also improved significantly 
compared with those in nonparticipants. The degree 
of improvement in each risk factor, however, was 
smaller than that in intensive HG participants (Table 
2b). In the older motivational HG participants (aged 
65–74 yr), significant differences in improvements for 
at least two consecutive years were observed in WC, 
body weight, TG, and HDL cholesterol, but not in 
blood pressure (men and women) and HbA1c (women) 
(Table 2c). In the age-stratified analyses, significant 
reductions in body weight were found in motivational 
HG participants compared with those in nonpartici-
pants in all age-subgroups in both sexes.

Starting Pharmacological Therapy
Significantly smaller percentages of SHG partici-

pants initiated pharmacological therapy for diabetes, 
hypertension, or dyslipidemia than nonparticipants dur-
ing the follow-up period in both types of HG pro-

eligible for SHG.
Because there was systemic shortcoming in link-

ing deidentified health checkup data files and health 
insurance claims data files owing to inconsistent Japa-
nese alphanumeric data entry methods, we selected 
365 insures (321 National Health Insurances, 2 coop-
erate insurance societies, and 42 mutual aid associa-
tions) who had a data matching rate of 80% or higher 
in all observation periods.

Analysis Methods
We received anonymized and linkable SHC/SHG 

data in the standardized extensible markup language 
from the MHLW. At the end of each year during the 
follow-up period (2009, 2010, and 2011), we com-
pared changes in MetS risk factors (WC, BMI, body 
weight, SBP, DBP, HbA1c, TG, and HDL) from base-
line (2008) between SHG participants and nonpartic-
ipants in the SHC data. We conducted analyses by 
type of intervention (intensive HG and motivational 
HG), sex, and age groups of participants. In addition, 
we analyzed the percentage of people who initiated 
pharmacological therapy for diabetes, hypertension, or 
dyslipidemia during the follow-up period using the 
questionnaire data. The Student t test was used to test 
for statistical significance (p＜0.05).

This study was exempt from a review by the ethi-
cal review committee, because the study was performed 
on the purpose of policy evaluation under the Act of 
Financing Health Care for the Elderly, and we used 
anonymized secondary data provided by MHLW.

Results

Study Participants
The analysis data set contained a total of 221,516 

individuals who were eligible for SHG from 365 insur-
ers; 89,014 met the criteria for intensive HG and 
132,502 for motivational HG (Fig.2). The participa-
tion rate of SHG was 12.3% (10,942/89,014) for inten-
sive HG and 15.7% (20,848/132,502) for motiva-
tional HG. The follow-up retention rates for intensive 
HG were 84.5% (after 1 yr), 78.7% (after 2 yr), and 
72.7% (after 3 yr) in participants and 69.5%, 64.4%, 
and 61.5% in nonparticipants. The follow-up reten-
tion rates for motivational HG were 74.3%, 65.1%, 
and 57.8% in participants and 63.9%, 57.3%, and 
51.6% in nonparticipants.

The baseline characteristics of SHG participants 
by type of intervention and sex are shown in Table 1. 
We conducted additional age-stratified analyses using 
5-yr increments to grasp age-specific changes (Supple-
mental Table 1).
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and body weight, were significantly greater in partici-
pants of SHG than in nonparticipants. Body weight 
reduction in intensive HG participants was 1.98 kg 
(2.63% reduction) in men and 2.25 kg (3.43%) in 
women, whereas WC reduction was 2.34 cm in men 
and 2.98 cm in women, after 1 yr. These reductions 
were fairly unchanged over the next 3 yr and accom-
panied similar sustainable improvements in TG, HDL 
cholesterol, SBP, and initial reduction of HbA1c among 

grams (Fig.4).

Discussion

The present study is the first official descriptive 
analysis of the nationwide lifestyle intervention pro-
gram to improve risk factors of MetS in nonmedicated 
adults 40 to 74 yr of age in Japan. We found that the 
improvements in obesity indices, including WC, BMI, 

Fig.2. Number of people who met the eligibility criteria for the Specific Health Guidance (SHG) 
in 2008, assignment of participants and nonparticipants, and follow-up rate

a. The entire Japanese adult population aged 40–74 yr. b. People who did not have Specific Heath Check-
ups (SHC) or their data were not correctly registered in the National Database were excluded. c. Partici-
pants of SHC were classified by the standard criteria (Fig. 1). d. We analyzed SHC/SHG data from 365 
insurers who met specific performance requirements (data merging).

40-74-year-old adults covered by medical 
insurance a
N=51,919,920 (2008)

People who had SHC in 2008 and 
their data were correctly registered in NDBb

N=20,192,502 (38.9%)

People who did not 
have SHC or their data 
were not correctly 
registered in NDB
N=31.7 million

People who met the SHG eligibility
criteria c
N=4,010,717 (19.9%)

People who did not meet the 
SHG eligibility criteria and/or 
were taking medication (HT, 
DM, DL) 
N=16,181,785

NDB system performance well prepared (data merging) 

Participated
in SHG in 2008

(Participants)

Did not participate
in SHG in 2008
(non-participants)

Baseline 10,942 (100%) 78,072(100%)

Followed up by SHC

After 1 year 9,246 (84.5%) 54,268 (69.5%)

After 2 years 8,607 (78.7%) 50,312 (64.4%)

After 3 years 7,956 (72.7%) 48,026 (61.5%)

Participated
in SHG in 2008

(Participants)

Did not participate
in SHG in 2008

(non-participants)

20,848(100%) 111,654(100%)

15,498 (74.3%) 71,391 (63.9%)

13,575 (65.1%) 63,965 (57.3%)

12,051 (57.8%) 57,663 (51.6%)

d
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in SHG were more health conscious than nonpartici-
pants were. Health insurers’ attitude and readiness might 
have affected individual participation, as implementa-
tion rates differed substantially among health insurers. 
Further investigation will be needed when more detailed 
background data become available. Second, a relatively 
low follow-up retention rate could also introduce poten-
tial bias. The loss to follow-up was caused primarily 
by participants’ migration into different health insur-
ers owing to a shift in age eligibility (into the elderly 
insurance plan), relocation, job change/loss, or retire-
ment. Study subjects who belonged to insurers of the 

SHG participants. Furthermore, the proportion of indi-
viduals who started pharmacological therapy in each 
follow-up year was significantly smaller in SHG par-
ticipants than in nonparticipants. These results sup-
port that a large scale, policy-driven lifestyle interven-
tion program could produce measureable improvements 
in MetS risks, and that small reductions in body weight 
(3%–5%) and WC (3 cm) would be feasible program 
goals for high-risk Japanese adults.

For the interpretation of these results, we have to 
consider several limitations. We could not control self-
selection bias. There is a possibility that participants 

Table 1. Summary baseline values by type of the specific health guidance and sex groups

Intensive Health Guidance
aged 40-64

Men Women

Participants
n=8,918

Non-ptcpts
n=64,503

Participants
n=2,024

Non-ptcpts
n=13,569

Age, mean (SD), yrs
Waist circumference, mean (SD), cm
BMI, mean (SD), kg/m2

Body weight, mean (SD), kg
HbA1c, mean (SD), %
Systolic blood pressure, mean (SD), mmHg
Diastolic blood pressure, mean (SD), mmHg
Triglyceride, mean (SD), mg/dL

52.1 (6.8)
91.4 (5.7)
26.0 (2.6)
75.3 (8.8)
5.69 (0.7)
130 (16)

82 (11)
206 (88)

52.7 (6.9)＊＊

91.4 (6.0)
26.0 (2.7)
75.0 (9.1)＊

5.71 (0.9)＊＊

131 (18)＊

82 (12)＊

204 (86)

56.7 (6.3)
95.1 (6.5)
27.4 (3.3)
65.6 (8.9)
5.85 (0.6)
134 (16)

81 (10)
172 (96)

55.6 (6.6)＊＊

94.7 (7.4)＊

27.5 (3.5)
66.2 (9.2)＊＊

5.85 (1.0)
134 (18)

81 (11)＊

170 (99)

Motivational Health Guidance
aged 40-64

Men Women

Participants
n=1,882

Non-ptcpts
n=24,965

Participants
n=3,021

Non-ptcpts
n=20,853

Age, mean (SD), yrs
Waist circumference, mean (SD), cm
BMI, mean (SD), kg/m2

Body weight, mean (SD), kg
HbA1c, mean (SD), %
Systolic blood pressure, mean (SD), mmHg
Diastolic blood pressure, mean (SD), mmHg
Triglyceride, mean (SD), mg/dL

56.1 (6.9)
89.8 (5.5)
25.4 (2.2)
71.4 (7.6)
5.58 (0.5)
127 (15)

79 (10)
135 (88)

52.4 (7.0)＊＊

89.3 (5.5)＊＊

25.5 (2.4)＊

73.3 (7.9)＊＊

5.56 (0.5)
127 (16)

80 (11)＊

137 (86)

57.6 (6.0)
90.7 (6.5)
26.4 (2.3)
62.2 (6.7)
5.70 (0.4)
130 (16)

78 (10)
118 (60)

54.5 (6.0)＊＊

89.8 (6.9)＊＊

26.6 (2.6)＊＊

63.7 (7.3)＊＊

5.70 (0.6)
130 (17)

79 (11)＊

118 (65)

Motivational Health Guidance
aged 65-74

Men Women

Participants
n=9,617

Non-ptcpts
n=39,847

Participants
n=6,328

Non-ptcpts
n=25,989

Age, mean (SD), yrs
Waist circumference, mean (SD), cm
BMI, mean (SD), kg/m2

Body weight, mean (SD), kg
HbA1c, mean (SD), %
Systolic blood pressure, mean (SD), mmHg
Diastolic blood pressure, mean (SD), mmHg
Triglyceride, mean (SD), mg/dL

69.1 (2.5)
90.1 (4.8)
25.0 (2.1)
67.7 (6.5)
5.75 (0.6)
135 (16)

80 (10)
147 (83)

69.2 (2.5)
90.0 (4.9)
24.9 (2.1)＊＊

67.6 (6.6)
5.84 (0.75)＊＊

137 (18)＊＊

81 (11)＊＊

150 (93)＊＊

69.0 (2.5)
92.6 (6.1)
26.0 (2.4)
59.2 (6.2)
5.76 (0.5)
136 (16)

78 (10)
132 (70)

68.9 (2.6)
92.4 (6.5)
26.0 (2.5)
59.1 (6.4)
5.82 (0.6)＊＊

138 (18)＊＊

79 (11)＊＊

135 (72)＊＊

Values are mean (SD). ＊p＜0.05, ＊＊p＜0.01, compared participants with non-participants in each category
SI conversion factors: To convert Triglyceride to mmol/L, multiply value by 0.0113, Non-ptcpts: non-participants
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valuable information as being one of a very few popu-
lation-level observational studies that systematically 
analyze public health programs for prevention of non-
communicable diseases (NCDs)36). The nationwide 
extent of the program, a large number of study sub-
jects involving 221,516 individuals, 3-yr longitudinal 
design, and availability of a wide range of laboratory, 

National Health Insurance were more likely to skip 
health checkups than were those who belonged to occu-
pational health insurers; thus, the former had lower 
follow-up rates. It is necessary to conduct an addi-
tional study with a more representative sample or all 
insurers’ data after revamping the NDB linkage system.

Despite these limitations, this study generated 

Table 2. Change in clinical indicators (waist circumference, BMI, body weight, HbA1c, systolic blood pressure, diastolic blood 
pressure, triglyceride and HDL cholesterol) from baseline to subsequent three years in each Health Guidance participants 
and non-participants. 2a. Intensive Health Guidance aged 40-64, 2b. Motivational Health Guidance aged 40-64, 2c. 
Motivational Health Guidance aged 65-74

Table 2a

Intensive Health Guidance

Men aged 40-64 Women aged 40-64

Participants
n=8,918

Non-ptcpts
n=64,503

p
Participants
n=2,024

Non-ptcpts
n=13,569

p

ΔWaist circumference, mean (SE), cm
one year
two years
three years

ΔBMI, mean (SE), kg/m2

one year
two years
three years

ΔBody weight, mean (SE), kg
one year
two years
three years

ΔHbA1c, mean (SE), %
one year
two years
three years

ΔSystolic BP, mean (SE), mmHg
one year
two years
three years

ΔDiastolic BP, mean (SE), mmHg
one year
two years
three years

ΔTriglyceride, mean (SE), mg/dL
one year
two years
three years

ΔHDL cholesterol, mean (SE), mg/dL
one year
two years
three years

－2.34 (0.04)
－1.92 (0.05)
－1.48 (0.05)

－0.66 (0.01)
－0.48 (0.01)
－0.38 (0.01)

－1.98 (0.03)
－1.53 (0.04)
－1.25 (0.04)

－0.01 (0.00)
0.06 (0.00)
0.07 (0.00)

－2.12 (0.13)
－1.19 (0.15)
－0.72 (0.15)

－1.34 (0.09)
－0.64 (0.10)
－0.47 (0.10)

－35.8 (1.22)
－29.4 (1.26)
－31.3 (1.27)

1.93 (0.07)
2.10 (0.08)
2.37 (0.08)

－0.66 (0.01)
－0.69 (0.02)
－0.51 (0.02)

－0.13 (0.00)
－0.11 (0.01)
－0.09 (0.01)

－0.42 (0.01)
－0.43 (0.01)
－0.43 (0.02)

0.04 (0.00)
0.09 (0.00)
0.10 (0.00)

－0.87 (0.05)
－0.39 (0.05)
－0.13 (0.06)

－0.39 (0.04)
－0.28 (0.04)
－0.14 (0.04)

－15.1 (0.49)
－18.3 (0.50)
－22.2 (0.51)

0.58 (0.03)
0.96 (0.03)
1.29 (0.03)

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.05

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

－2.98 (0.12)
－2.80 (0.12)
－2.66 (0.12)

－0.92 (0.04)
－0.71 (0.04)
－0.61 (0.04)

－2.25 (0.07)
－1.83 (0.08)
－1.65 (0.08)

－0.05 (0.01)
0.01 (0.01)
0.02 (0.01)

－3.31 (0.31)
－3.16 (0.33)
－2.95 (0.34)

－2.11 (0.21)
－2.31 (0.21)
－2.45 (0.22)

－27.5 (1.79)
－26.8 (1.87)
－26.2 (2.00)

1.69 (0.17)
2.00 (0.18)
2.33 (0.19)

－1.59 (0.05)
－1.71 (0.05)
－1.55 (0.05)

－0.24 (0.01)
－0.28 (0.01)
－0.23 (0.01)

－0.68 (0.02)
－0.85 (0.03)
－0.81 (0.03)

0.02 (0.00)
0.07 (0.00)
0.09 (0.00)

－1.75 (0.12)
－1.95 (0.12)
－1.94 (0.13)

－1.43 (0.08)
－1.75 (0.08)
－2.04 (0.09)

－17.2 (0.71)
－17.6 (0.72)
－19.7 (0.72)

1.08 (0.07)
0.98 (0.08)
1.38 (0.08)

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.05

＜0.05
NS
NS

＜0.01
＜0.01
＜0.05

＜0.01
＜0.01
＜0.01

Values are Mean (SE). P values are comparison between participants and non-participants in each category.
SI conversion factors: To convert Triglyceride to mmol/L, multiply value by 0.0113, and to convert cholesterol to mmol/L, multiply values by 
0.0259, Non-ptcpts: non-participants
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less active participants (－0.64%, n=219,173) and non-
participants (＋0.46%, n=1,606,257)37). The MOVE! 
program included individuals with diabetes, cardiovas-
cular disease, and other chronic conditions; and 87% 
of participants were men. Meta-analyses of Diabetes 
Prevention Programs (DPP) also report similar weight 
reduction and cardio-metabolic risk improvements. 
Dunkley et al.’s study, which included 22 DPP studies 
worldwide (pooled n=5,500), found a mean weight 
loss of 2.32 kg at 12 months38), and Mudaliar et al.’s 

anthropometric, and pharmacological data from the 
NDB are major strengths of this study. There are only 
a few existing studies that have a comparable partici-
pant size and follow-up duration in the real-world set-
ting, and our findings are fairly consistent with those 
studies’ findings. The MOVE! program by the United 
States Veterans Health Administration reports that vet-
erans who participated in the lifestyle intervention pro-
gram in an “intensive and sustained” manner lost 2.2% 
of body weight in 3 yr (n=19,367), compared with 

(Cont Table 2)

Table 2b

Motivational Health Guidance

Men aged 40-64 Women aged 40-64

Participants
n=1,882

Non-ptcpts
n=24,965

p
Participants
n=3,021

Non-ptcpts
n=20,853

p

ΔWaist circumference, mean (SE), cm
one year
two years
three years

ΔBMI, mean (SE), kg/m2

one year
two years
three years

ΔBody weight, mean (SE), kg
one year
two years
three years

ΔHbA1c, mean (SE), %
one year
two years
three years

ΔSystolic BP, mean (SE), mmHg
one year
two years
three years

ΔDiastolic BP, mean (SE), mmHg
one year
two years
three years

ΔTriglyceride, mean (SE), mg/dL
one year
two years
three years

ΔHDL cholesterol, mean (SE), mg/dL
one year
two years
three years

－1.87 (0.09)
－1.73 (0.09)
－1.54 (0.10)

－0.47 (0.02)
－0.37 (0.03)
－0.31 (0.03)

－1.40 (0.07)
－1.21 (0.08)
－1.09 (0.08)

0.00 (0.00)
0.03 (0.01)
0.04 (0.01)

－0.64 (0.30)
0.19 (0.32)
0.24 (0.32)

－0.21 (0.21)
－0.04 (0.23)
－0.48 (0.23)

－7.77 (1.68)
－11.3 (1.99)
－8.79 (1.96)

0.97 (0.21)
1.23 (0.20)
1.21 (0.22)

－0.44 (0.02)
－0.49 (0.03)
－0.31 (0.03)

－0.09 (0.01)
－0.08 (0.01)
－0.06 (0.01)

－0.30 (0.02)
－0.30 (0.02)
－0.29 (0.03)

0.03 (0.00)
0.07 (0.00)
0.07 (0.00)

0.49 (0.08)
0.96 (0.08)
1.38 (0.09)

0.45 (0.06)
0.57 (0.06)
0.77 (0.06)

0.78 (0.50)
－0.70 (0.50)
－1.87 (0.51)

0.18 (0.00)
0.38 (0.00)
0.66 (0.00)

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
NS
＜0.01

＜0.05
＜0.05
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.05

－1.70 (0.10)
－1.69 (0.10)
－1.54 (0.10)

－0.60 (0.02)
－0.51 (0.02)
－0.46 (0.02)

－1.53 (0.05)
－1.40 (0.05)
－1.34 (0.06)

0.00 (0.00)
0.01 (0.00)
0.01 (0.01)

－0.81 (0.24)
－0.58 (0.25)

0.04 (0.26)

－0.7 (0.17)
－1.12 (0.17)
－1.03 (0.18)

－7.03 (0.99)
－6.41 (1.00)
－6.46 (0.99)

0.98 (0.14)
0.98 (0.15)
1.33 (0.15)

－0.54 (0.04)
－0.55 (0.04)
－0.35 (0.04)

－0.16 (0.01)
－0.21 (0.02)
－0.15 (0.02)

－0.42 (0.02)
－0.61 (0.02)
－0.52 (0.03)

0.02 (0.00)
0.06 (0.00)
0.06 (0.00)

－0.33 (0.09)
0.00 (0.10)
0.36 (0.10)

－0.49 (0.06)
－0.45 (0.07)
－0.33 (0.07)

－0.94 (0.41)
－2.36 (0.42)
－1.32 (0.41)

0.24 (0.06)
0.38 (0.07)
0.70 (0.07)

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

NS
NS
NS

NS
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

Values are Mean (SE). P values are comparison between participants and non-participants in each category.
SI conversion factors: To convert Triglyceride to mmol/L, multiply value by 0.0113, and to convert cholesterol to mmol/L, multiply values by 
0.0259, Non-ptcpts: non-participants
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outcomes40). The USPSTF also supports the notion 
that the effectiveness of counseling interventions largely 
depends on their availability and real-world adherence 
to those interventions. Unlike the existing lifestyle inter-
vention models41), SHG does not come with a formu-
laic curriculum. Health insurers had great flexibility to 
tailor their programs on the basis of the demographics, 
occupations, local culture, and specific health needs of 
their enrollees.

Looking back, SHC/SHG was planned after the 

study, which included 44 DPP studies in the United 
States (pooled n=8,995), found a mean weight loss of 
3.77 kg, a mean HbA1c reduction of 0.21%, and a 
mean HDL increase of 0.85 mg/dL, with an average 
follow-up of 9.3 months39). The 2014 United States 
Preventive Service Task Force’s (USPSTF’s) meta-anal-
ysis of lifestyle improvement counseling trials reports 
that medium- to high-intensity behavioral counseling 
for persons with elevated cardiovascular risks resulted 
in consistent improvements across a variety of health 

(Cont Table 2)

Table 2c

Motivational Health Guidance

Men aged 65-74 Women aged 65-74

Participants
n=9,617

Non-ptcpts
n=39,847

p
Participants
n=6,328

Non-ptcpts
n=25,989

p

ΔWaist circumference, mean (SE), cm
one year
two years
three years

ΔBMI, mean (SE), kg/m2

one year
two years
three years

ΔBody weight, mean (SE), kg
one year
two years
three years

ΔHbA1c, mean (SE), %
one year
two years
three years

ΔSystolic BP, mean (SE), mmHg
one year
two years
three years

ΔDiastolic BP, mean (SE), mmHg
one year
two years
three years

ΔTriglyceride, mean (SE), mg/dL
one year
two years
three years

ΔHDL cholesterol, mean (SE), mg/dL
one year
two years
three years

－1.95 (0.04)
－1.78 (0.04)
－1.65 (0.04)

－0.44 (0.01)
－0.38 (0.01)
－0.36 (0.01)

－1.30 (0.03)
－1.20 (0.03)
－1.22 (0.03)

0.00 (0.00)
0.02 (0.00)
0.03 (0.00)

－1.20 (0.14)
－0.96 (0.15)
－0.90 (0.15)

－1.40 (0.10)
－1.67 (0.10)
－2.04 (0.10)

－13.5 (0.77)
－15.7 (0.73)
－16.1 (0.79)

1.13 (0.08)
1.25 (0.08)
1.59 (0.08)

－0.95 (0.02)
－1.06 (0.02)
－0.97 (0.02)

－0.14 (0.00)
－0.18 (0.01)
－0.19 (0.01)

－0.43 (0.01)
－0.62 (0.01)
－0.74 (0.02)

0.01 (0.00)
0.04 (0.00)
0.04 (0.00)

－0.55 (0.07)
－0.78 (0.07)
－0.88 (0.08)

－1.05 (0.05)
－1.67 (0.05)
－1.93 (0.05)

－7.9 (0.40)
－10.4 (0.41)
－12.4 (0.43)

0.14 (0.04)
0.17 (0.05)
0.56 (0.05)

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.05

＜0.01
NS
NS

＜0.01
NS
NS

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

－2.36 (0.07)
－2.44 (0.07)
－2.23 (0.07)

－0.61 (0.01)
－0.54 (0.02)
－0.48 (0.02)

－1.51 (0.03)
－1.48 (0.03)
－1.49 (0.04)

－0.01 (0.00)
0.01 (0.00)
0.02 (0.00)

－0.89 (0.17)
－1.29 (0.18)
－0.95 (0.18)

－1.41 (0.12)
－2.01 (0.12)
－2.47 (0.12)

－11.3 (0.76)
－12.5 (0.78)
－12.0 (0.77)

1.01 (0.12)
0.96 (0.13)
1.58 (0.13)

－1.45 (0.04)
－1.85 (0.04)
－1.75 (0.04)

－0.23 (0.00)
－0.28 (0.01)
－0.28 (0.01)

－0.64 (0.01)
－0.90 (0.02)
－1.02 (0.02)

0.00 (0.00)
0.02 (0.00)
0.02 (0.00)

－0.61 (0.09)
－0.68 (0.09)
－0.92 (0.10)

－1.09 (0.06)
－1.70 (0.06)
－2.20 (0.06)

－7.3 (0.39)
－9.5 (0.40)
－10.9 (0.40)

0.54 (0.05)
0.55 (0.05)
1.07 (0.05)

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

＜0.01
＜0.01
＜0.01

NS
NS
NS

NS
＜0.05

NS

＜0.05
NS
NS

＜0.01
＜0.01

NS

＜0.01
＜0.01
＜0.01

Values are Mean (SE). P values are comparison between participants and non-participants in each category. 
SI conversion factors: To convert Triglyceride to mmol/L, multiply value by 0.0113, and to convert cholesterol to mmol/L, multiply values by 
0.0259, Non-ptcpts: non-participants
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Fig.3.
Change in clinical indicators 
(waist circumference, body 
weight, systolic blood pressure, 
hemoglobin A1c, triglyceride, 
and high-density lipoprotein 
cholesterol) from baseline 
(2008) to subsequent 3 yr 
(2009, 2010, and 2011) in par-
ticipants and nonparticipants.

(a) Men aged 40–64.
(b) Women aged 40–64.
＊p＜0.05, ＊＊p＜0.01: differences 
between participants and the 
control.
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betes, stroke, and/or cardiovascular disease. We can also 
expect additional health benefits, as MetS is related to 
chronic renal disease45) and periodontal disease46). It is 
yet unclear whether the small but significant improve-
ments in MetS risk factors achieved by SHG can bring 
measurable reductions in health-care costs associated 
with NCDs. To answer this question, analysis of the 
NDB’s SHC/SHG data linked to medical expenditure 
data with a longer follow-up period is warranted.

Lastly, SHC/SHG was introduced as an innova-
tive public health program to make Japan a model 
country of healthy longevity with contained medical 
expenditure, but relatively low participation rates pose 
a concern. As the United Nations General Assembly 
on the Prevention and Control of NCDs has pro-

midterm evaluation of Health Japan 21 (the First Edi-
tion, 2000), which reported a gradual increase in prev-
alence of overweight, especially in adult men42), despite 
increased campaigns to promote a healthy lifestyle43). 
The NDB analysis revealed that more than 60% of 
medicated men had abdominal obesity44). Physicians 
had very limited options to deal with increased abdom-
inal obesity in patients other than prescribing drugs, 
even though early initiation of pharmacological ther-
apy without lifestyle modification could lead to poly-
pharmacy. On the basis of this experience, SHC/SHG 
system was designed to focus on preclinical signs of 
NCDs, notably abdominal obesity and accompanying 
MetS risk factors, and provide lifestyle intervention to 
improve the condition before the onset of type 2 dia-

Fig.4. Proportion of individuals who started pharmacological therapy in baseline and each follow-up year in the intensive Health 
Guidance (HG) and motivational HG aged 40–64 and 64–74.

＊p＜0.05, ＊＊p＜0.01: differences between participants and nonparticipants.
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trends in blood pressure level and the prevalence of hyper-
tension, and changes in related factors in Japan, 1956 –
1980. J Chronic Dis 1987; 40: 137-147

7) Iso H, Shimamoto T, Naito Y, Kitamura A, Iida M, Koni-
shi M, Jacobs DR Jr, Komachi Y. Effects of a long-term 
hypertension control program on stroke incidence and 
prevalence in a rural community in northeastern Japan. 
Stroke 1998; 29: 1510-1518

8) Ikeda N, Gakidou E, Hasegawa T, Murray CJ. Under-
standing the decline of mean systolic blood pressure in 
Japan: an analysis of pooled data from the National Nutri-
tion Survey, 1986–2002. Bull World Health Organ 2008; 
86: 978-988

9) Statistics Bureau, Ministry of Internal Affaits and Com-
munications. Population of Japan: Final Report of the 
2005 Poulation Census. Tokyo: Japan Statistiocal Associa-
tion, 2010 (in Japanese)

10) OECD Data: Health Spending. Organization for Eco-
nomic Co-operation and Development, Paris. https://data.
oecd.org/healthres/health-spending.htm

11) OECD. OECD Health Statistics 2014: How does Japan 
compare ? Organization for Economic Co-operation and 
Development. http://www.oecd.org/els/health-systems/
Briefing-Note-JAPAN-2014.pdf

12) Udagawa K, Miyoshi M, Yoshiike N. Mid-term evalua-
tion of “Health Japan 21”: focus area for the nutrition 
and diet. Asia Pac J Clin Nutr 2008; 17 Suppl 2: 445-452

13) OECD Data: Overweight or obese population. Organiza-
tion for Economic Co-operation and Development. https://
data.oecd.org/healthrisk/overweight-or-obese-population.
htm

14) Sakane N, Yoshida T, Umekawa, T, Kondo M, Sakai Y, 
Takahashi T. Beta 3-adrenergic-receptor polymorphism: a 
genetic marker for visceral fat obesity and the insulin resis-
tance syndrome. Diabetologia 1997; 40: 200-204

15) Rakugi H, Ogihara T. The metabolic syndrome in the 
Asian population. Curr Hypertens Rep 2005; 7: 103-109

16) Ahuja V, Kadowaki T, Evans RW, Kadota A, Okamura T, 
El Khoudary SR, Fujiyoshi A, Barinas-Mitchell EJ, Hisa-
matsu T, Vishnu A, Miura K, Maegawa H, El-Saed A, 
Kashi wagi A, Kuller LH, Ueshima H, Sekikawa A; ERA 
JUMP Study Group. Comparison of HOMA-IR, HOMA- 
β% and disposition index between US white men and 
Japanese men in Japan: the ERA JUMP study. Diabetolo-
gia 2015; 58: 265-271

17) Matsuzawa Y, Funahashi T, Nakamura T. The concept of 
metabolic syndrome: contribution of visceral fat accumu-
lation and its molecular mechanism. J Atheroscler Thromb. 
2011; 18: 629-639

18) Hirose H, Takayama M, Iwao Y, Kawabe H. Effects of 
Aging on Visceral and Subcutaneous Fat Areas and on 
Homeostasis Model Assessment of Insulin Resistance and 
Insulin Secretion Capacity in a Comprehensive Health 
Checkup. J Atheroscler Thromb. 2016; 23: 207-215

19) Matsuzawa Y. Metabolic syndrome-definition and diag-
nostic criteria in Japan. J JPN Soc Int Med 2005; 94: 
188-203

20) Committee for Epidemiology and Clinical Management 
of Atherosclerosis. Metabolic syndrome. J Atheroscler 
Thromb 2008; 15: 1-5

21) Executive Summary of The Third Report of The National 

claimed47), we believe that all sectors in Japan, includ-
ing policy makers, insures, health-care providers, 
researchers, and citizens, should recognize the impor-
tance of prevention and work together to realize the 
full potential of this program.

Conclusion

This study revealed that participants in SHG 
showed greater improvement in MetS profiles with 
less pharmacological treatments. Although there were 
limitations including selection bias, our nationwide 
experience supported that targeting small reductions 
in body weight and WC would be a potential strategy 
to prevent MetS and its sequelae in Japanese adults. 
(2,909 words)
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Supplemental Table 2.  Change in body weight from baseline (2008) to next year in participants and non-participants (5-year age 
subgroups by sex)

MEN 40-44 45-49 50-54 55-59 60-64 65-69 70-74

Intensive
HG

Participants
Non-ptcpts
p value

－2.11 (0.10)
－0.50 (0.03)
＜0.01

－1.92 (0.08)
－0.43 (0.04)
＜0.01

－2.07 (0.07)
－0.39 (0.02)
＜0.01

－1.85 (0.06)
－0.40 (0.02)
＜0.01

－1.95 (0.08)
－0.43 (0.03)
＜0.01

WOMEN 40-44 45-49 50-54 55-59 60-64 65-69 70-74

Participants
Non-ptcpts
p value

－2.10 (0.33)
－0.52 (0.11)
＜0.01

－1.87 (0.31)
－0.60 (0.08)
＜0.01

－2.20 (0.18)
－0.55 (0.06)
＜0.01

－2.36 (0.15)
－0.69 (0.05)
＜0.01

－2.29 (0.09)
－0.79 (0.04)
＜0.01

Motivational
HG

MEN 40-44 45-49 50-54 55-59 60-64 65-69 70-74

Participants
Non-ptcpts
p value

－1.89 (0.31)
－0.23 (0.05)
＜0.01

－1.04 (0.20)
－0.28 (0.04)
＜0.01

－1.15 (0.19)
－0.32 (0.06)
＜0.05

－1.42 (0.13)
－0.30 (0.04)
＜0.01

－1.46 (0.09)
－0.41 (0.04)
＜0.01

－1.31 (0.04)
－0.45 (0.02)
＜0.01

－1.27 (0.04)
－0.41 (0.02)
＜0.01

WOMEN 40-44 45-49 50-54 55-59 60-64 65-69 70-74

Participants
Non-ptcpts
p value

－1.69 (0.29)
－0.37 (0.07)
＜0.01

－1.59 (0.20)
－0.27 (0.05)
＜0.01

－1.65 (0.16)
－0.30 (0.04)
＜0.01

－1.43 (0.09)
－0.51 (0.04)
＜0.01

－1.53 (0.06)
－0.52 (0.03)
＜0.01

－1.54 (0.04)
－0.64 (0.02)
＜0.01

－1.46 (0.04)
－0.64 (0.02)
＜0.01

Values are Mean (SE). P values are comparison between each group of participants and control (non-participants) group.

Supplemental Table 1. Number of participants and non-participants in the SHG (5-year age subgroups by sex)

Total
Intensive HG Motivational HG

Participants Non-ptcpts Participants Non-ptcpts

Sex Age N N N N N

MEN

40-44
45-49
50-54
55-59
60-64

16,775
17,246
21,414
26,152
18,681

1,532
1,673
2,109
2,203
1,401

10,468
10,986
13,964
17,262
11,823

174
213
242
402
851

4,601
4,374
5,099
6,285
4,606

65-69 25,782 5,099 20,683

70-74 23,682 4,518 19,164

WOMEN

40-44
45-49
50-54
55-59
60-64

3,652
4,727
7,051

10,502
13,535

124
174
305
520
901

1,124
1,450
2,396
3,705
4,894

151
204
363
702

1,601

2,253
2,899
3,987
5,575
6,139

65-69 17,134 3,546 13,588

70-74 15,183 2,782 12,401

Total 221,516 10,942 78,072 20,848 111,654
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