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Aim: Accumulating evidence reveals that sedentary behavior is associated with mortality and cardiometabolic 
disease; however, there are potential age and sex differences in sedentary behavior and health outcomes that have 
not been adequately addressed. This study aimed to determine the association of sedentary behavior with cardio-
metabolic diseases such as hypertension, dyslipidemia, diabetes mellitus, and its risk factors in a large Japanese 
population according to age and sex.

Methods: Using data from the Japan Multi-Institutional Collaborative Cohort Study obtained from baseline 
surveys, data of 62,754 participants (27,930 males, 34,824 females) were analyzed. This study uses a cross-sec-
tional design and self-administered questionnaires to evaluate sedentary time and anamnesis. For the logistic 
regression analysis, sedentary time ＜5 h/day was used as the reference and then adjusted for age, research areas, 
leisure-time metabolic equivalents, and alcohol and smoking status. From the analysis of anthropometric and 
blood examinations, 35,973 participants (17,109 males, 18,864 females) were analyzed.

Results: For hypertension and diabetes, sedentary time was associated with a significantly higher proportion of 
male participants. Both sexes were associated with a significantly higher proportion of participants with dyslipid-
emia. Participants who had longer sedentary time tended to have increased levels of blood pressure, triglycerides, 
and non-high-density lipoprotein cholesterol (HDL-C), and decreased levels of HDL-C, especially in the 60–69 
years group.

Conclusions: Independent of leisure-time physical activity, sedentary time was associated with cardiometabolic 
diseases in a large Japanese population classified by age and sex. Our findings indicate that regularly interrupting 
and replacing sedentary time may contribute to better physical health-related quality of life.
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tions that were commissioned by their local govern-
ments, visiting local health check-up centers, or visit-
ing a cancer hospital. Fig.1 shows the flow chart of 
the study participants. Of the 13 research sites, two 
did not collect data on daily life activities, including 
sitting time from the participants. Excluding the par-
ticipants in these two research sites, 72,714 partici-
pants were initially included in the current study (the 
dataset is ver. 20190729). Among the 72,714 partici-
pants, we excluded a total of 9,960 participants who 
lacked self-administered questionnaire data as follows: 
478 without data on history of hypertension, dyslipid-
emia, or diabetes; 5,198 without data on smoking and 
drinking status or daily physical activity times includ-
ing sitting time; 1,306 without data on medical his-
tory of ischemic heart disease and stroke; and 49 with-
out data on drug treatment for hypertension, dyslipid-
emia, or diabetes. We also excluded 2,929 participants 
with a medical history of ischemic heart disease and 
stroke. Data for a total of 62,754 participants (27,930 
males, 34,824 females) were analyzed for the associa-

Introduction

Accumulating evidence reveals that sedentary 
(sitting or reclining posture) behavior is associated 
with negative health connotations1), including cardio-
vascular-specific and overall mortality2). Similarly, 
studies have demonstrated a relationship between sed-
entary behavior and the development of metabolic 
disease (e.g., obesity, metabolic syndrome, and type 2 
diabetes mellitus)3). More specifically, these studies 
report an association between prolonged periods of 
sedentary behavior and all-cause morbidity and mor-
tality, which cannot be simply explained by differences 
in engagement in low-, moderate-, or vigorous-inten-
sity physical activity4). Sedentary time is associated 
with an increased risk of mortality and cardiometa-
bolic disease, although there are potential age and sex 
differences in sedentary behavior and health outcomes 
that have not been adequately addressed5).

In Japan, some studies showed an association 
between sedentary time and erectile dysfunction 
among patients with type 2 diabetes mellitus6), kidney 
function decline7), chronic obstructive pulmonary dis-
ease8), coronary artery disease9), and all-cause mortal-
ity10). However, in Japan, few studies have examined 
the association between sedentary time and cardiovas-
cular risk according to age and sex.

Aim

This study aimed to determine the association of 
sedentary behavior with cardiometabolic diseases such 
as hypertension, dyslipidemia, diabetes mellitus, and 
its risk factors in a large Japanese population accord-
ing to age and sex.

Methods

Study Participants
In this study, we evaluated participant data col-

lected during the Japan Multi-Institutional Collabora-
tive Cohort (J-MICC) Study11) from baseline surveys 
using cross-sectional data. The cohort study evaluated 
the general Japanese population using genetic and 
clinical data to detect and confirm gene–environment 
interactions related to lifestyle-associated diseases. The 
study participants were 35–69 years old and were 
enrolled after responding to study announcements in 
13 research areas, attending health check-up examina-
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Fig.1. Flow chart of the study participants
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Statistical Analyses
Continuous variables are expressed as means, and 

categorical data are expressed as sums and percentages. 
We classified sedentary time into four groups accord-
ing to sitting time (＜5 h, 5 to ＜7 h, 7 to ＜9 h, and 
≥ 9 h) and analyzed each group for sex and age in 
years (35–49, 50–59, and 60–69 years). Odds ratios 
(OR) and 95% confidence intervals (CI) were calcu-
lated using logistic regression analyses to evaluate the 
associations of sedentary time with the prevalence of 
hypertension, dyslipidemia, and diabetes. Sedentary 
time ＜5 h was used as a reference. Multiple regression 
analysis was performed to assess the sitting time (＜5 
h, 5 to ＜7 h, 7 to ＜9 h, and ≥ 9 h) influence on vari-
ables of cardiometabolic risk factors. The following 
factors were considered as independent variables: age, 
research areas, LT-METs, and drinking and smoking 
status (never, former, and current). Tests for linear 
trends (e.g., P trend tests) were conducted by includ-
ing four groups according to sitting time as ordinal 
variables. This provided a test of significance for the 
hypothesis that as the amount of sedentary time 
increases, the risk of cardiometabolic diseases tends to 
increase. All statistical tests were two-tailed, and dif-
ferences with a p-value ＜0.05 were considered statis-
tically significant. JMP 13 software (SAS Institute 
Inc., Cary, NC) was used for all statistical analyses.

Results

Participant Characteristics
Table 1 presents the participants’ characteristics, 

including drinking and smoking status, anamnesis of 
hypertension/dyslipidemia/diabetes, and distribution 
of age and sex differences according to sedentary time. 
Among the 27,930 participants included in the cur-
rent analysis for male sex, 9,529 (34.1%), 5,458 
(19.5%), 4,491 (16.1%), and 8,452 (30.3%) spent 
sedentary time ＜5 h, 5 to ＜7 h, 7 to ＜9 h, and ≥ 9 
h per day, respectively. Similarly, among the 34,824 
participants included in the current analysis for female 
sex, 14,121 (40.5%), 8,727 (25.1%), 5,715 (16.4%), 
and 6,261 (18.0%) spent sedentary time ＜5 h, 5 to 
＜7 h, 7 to ＜9 h, and ≥ 9 h per day, respectively.

With increasing age, the proportion of sedentary 
time decreased from 34.5% to 26.0% for males in the 
35–49 years old group vs. the 60–69 years old group 
and decreased from 21.8% to 15.0% for females.

The multivariate-adjusted OR for anamnesis of 
hypertension, dyslipidemia, and diabetes, according to 
sedentary time, is shown in Table 2. For the logistic 
regression analysis, sedentary time ＜5 h/day was used 
as the reference and then adjusted for age, research 
areas, LT-METs, and alcohol and smoking status. For 

tion of sedentary time with hypertension, dyslipid-
emia, and diabetes.

Furthermore, we analyzed participants from 
seven research sites who underwent anthropometric 
and blood examinations. We excluded 26,781 partici-
pants with missing data for body mass index (BMI), 
blood pressure (systolic blood pressure [SBP] and dia-
stolic blood pressure [DBP]), and biochemical mea-
surements, including serum triglyceride (TG), high-
density lipoprotein cholesterol (HDL-C), non-HDL-
C, and glycated hemoglobin (HbA1c). Finally, a total 
of 35,973 participants (17,109 males and 18,864 
females) were included in the analysis of sedentary 
time.

All study participants gave written informed con-
sent. The study protocol was approved by the Ethics 
Committees at Aichi Cancer Center, the Nagoya 
University Graduate School of Medicine (IRB No. 
939-13), and other institutions participating in the 
J-MICC study. This study was conducted according 
to the principles expressed in the World Medical Asso-
ciation Declaration of Helsinki.

Lifestyle and Blood Biochemistry Data
In this study, we evaluated the lifestyle and medi-

cal information obtained through self-administered 
questionnaires (smoking and drinking status and 
physical activity, including sitting time). Physical 
activity was determined using a format similar to a 
short format of the International Physical Activity 
Questionnaire (IPAQ)12). Leisure-time physical activ-
ity was assessed in terms of metabolic equivalents (LT-
METs), as previously reported13, 14). In brief, METs-
hours per day of leisure-time activity was estimated by 
multiplying the reported daily time that was spent in 
each activity by the relevant MET intensity. The dura-
tion of sitting time was classified into one of the fol-
lowing eight categories: none, ＜1 h/day, 1 to ＜3 h/
day, 3 to ＜5 h/day, 5 to ＜7 h/day, 7 to ＜9 h/day, 9 
to ＜11 h/day, and ≥ 11 h/day. Sitting time was then 
categorized based on the quartile value: 5 h/day, 5–＜
7 h/day, 7–＜9 h/day, or ≥ 9 h/day. BMI was calcu-
lated as weight (kg) divided by the square of height 
(m2). Anamnesis and medication history were assessed 
using self-administered questionnaires. Hypertension, 
dyslipidemia, and diabetes were defined as the pres-
ence or absence of anamnesis and/or current use of 
medication. In addition, blood chemistry data (serum 
levels of TG, total cholesterol, HDL-C, non-HDL-C, 
and HbA1c) and anthropometric data were obtained 
from health check-ups performed in the research areas. 
Laboratories, in each research area, analyzed the serum 
samples.
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Table 1. Characteristics of participants according to sedentary time

Male

＜5 h
n =9,529

5 to ＜7 h
n =5,458

7 to ＜9 h
n =4,491

≥ 9 h
n =8,452

n/mean  (%)/SD n/mean  (%)/SD n/mean  (%)/SD n/mean  (%)/SD

years
35-49
50-59
60-69

 
2,616
2,926
3,987

 
31.5%
33.9%
36.3%

1,480
1,612
2,366

17.8%
18.7%
21.5%

1,340
1,367
1,784

16.1%
15.8%
16.2%

2,868
2,727
2,857

34.5%
31.6%
26.0%

35-49 years
Drinking status

Current
Former
Never

Smoking status
Current
Former
Never

Hypertension
Dyslipidemia
Diabetes
LT-METs (METs・hrs/day)

 
 

1,944
46

626
 

1,100
751
765
224
279

78
1.90

 
 

74.3%
1.8%

23.9%
 

42.0%
28.7%
29.2%

8.6%
10.7%

3.0%
3.43 

 
 

1,158
25

297
 

522
465
493
133
178

41
1.83

 
 

78.2%
1.7%

20.1%
 

35.3%
31.4%
33.3%

9.0%
12.0%

2.8%
3.00 

 
 

1,045
16

279
 

430
456
454
129
182

48
1.78

 
 

78.0%
1.2%

20.8%
 

32.1%
34.0%
33.9%

9.6%
13.6%

3.6%
2.73 

 
 

2,180
48

640
 

844
934

1,090
269
409

85
1.49

 
 

76.0%
1.7%

22.3%
 

29.4%
32.6%
38.0%

9.4%
14.3%

3.0%
2.20 

50-59 years
Drinking status

Current
Former
Never

Smoking status
Current
Former
Never

Hypertension
Dyslipidemia
Diabetes
LT-METs (METs・hrs/day)

 
 

2,285
62

579
 

1,041
1,114

771
640
449
221
1.76 

 
 

78.1%
2.1%

19.8%
 

35.6%
38.1%
26.3%
21.9%
15.3%

7.6%
3.14 

 
 

1,255
48

309
 

547
683
382
373
320
134

1.99 

 
 

77.9%
3.0%

19.2%
 

33.9%
42.4%
23.7%
23.1%
19.9%

8.3%
3.11 

 
 

1,078
35

254
 

413
585
369
343
331
108

1.84 

 
 

78.9%
2.6%

18.6%
 

30.2%
42.8%
27.0%
25.1%
24.2%

7.9%
2.61 

 
 

2,154
74

499
 

818
1,199

710
631
671
239

1.66 

 
 

79.0%
2.7%

18.3%
 

30.0%
44.0%
26.0%
23.1%
24.6%

8.8%
2.32 

60-69 years
Drinking status

Current
Former
Never

Smoking status
Current
Former
Never

Hypertension
Dyslipidemia
Diabetes
LT-METs (METs・hrs/day)

 
 

3,113
128
746

 
925

1,826
1,236
1,328

712
486
3.25 

 
 

78.1%
3.2%

18.7%
 

23.2%
45.8%
31.0%
33.3%
17.9%
12.2%

4.67 

 
 

1,812
111
443

 
530

1,142
694
834
519
301

3.31 

 
 

76.6%
4.7%

18.7%
 

22.4%
48.3%
29.3%
35.2%
21.9%
12.7%

3.92 

 
 

1,345
84

355
 

390
922
472
598
407
245

3.02 

 
 

75.4%
4.7%

19.9%
 

21.9%
51.7%
26.5%
33.5%
22.8%
13.7%

3.53 

 
 

2,059
176
622

 
650

1,504
703

1,005
678
383

2.47 

 
 

72.1%
6.2%

21.8%
 

22.8%
52.6%
24.6%
35.2%
23.7%
13.4%

3.25 
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(Cont. Table 1)

Female

＜5 h
n =14,121

5 to ＜7 h
n =8,727

7 to ＜9h
n =5,715

≥ 9 h
n =6,261

n/mean  (%)/SD n/mean  (%)/SD n/mean  (%)/SD n/mean  (%)/SD

years
35-49
50-59
60-69

 
4,952
4,605
4,564

 
39.9%
42.3%
39.7%

 
2,750
2,745
3,232

 
22.1%
25.2%
28.1%

 
2,007
1,723
1,985

 
16.2%
15.8%
17.2%

 
2,709
1,823
1,729

 
21.8%
16.7%
15.0%

35-49 years
Drinking status

Current
Former
Never

Smoking status
Current
Former
Never

Hypertension
Dyslipidemia
Diabetes
LT-METs (METs・hrs/day)

 
 

2,358
118

2,476
 

516
541

3,895
188
223

36
1.54

 
 

47.6%
2.4%

50.0%
 

10.4%
10.9%
78.7%

3.8%
4.5%
0.7%
2.74 

 
 

1,379
49

1,322
 

232
306

2,212
93

122
25

1.51

 
 

50.1%
1.8%

48.1%
 

8.4%
11.1%
80.4%

3.4%
4.4%
0.9%
2.51 

 
 

995
42

970
 

165
211

1,631
87
84
18

1.33

 
 

49.6%
2.1%

48.3%
 

8.2%
10.5%
81.3%

4.3%
4.2%
0.9%
2.18 

 
 

1,391
80

1,238
 

292
305

2,112
96

153
23

1.12

 
 

51.3%
3.0%

45.7%
 

10.8%
11.3%
78.0%

3.5%
5.6%
0.8%
1.86 

50-59 years
Drinking status

Current
Former
Never

Smoking status
Current
Former
Never

Hypertension
Dyslipidemia
Diabetes
LT-METs (METs・hrs/day)

 
 

1,836
64

2,705
 

410
331

3,864
697
753
151

1.85 

  
39.9%

1.4%
58.7%

 
8.9%
7.2%

83.9%
15.1%
16.4%

3.3%
2.88 

  
1,093

44
1,608

 
180
211

2,354
421
496

86
2.00 

 
 

39.8%
1.6%

58.6%
 

6.6%
7.7%

85.8%
15.3%
18.1%

3.1%
2.86 

 
 

728
27

968
 

107
129

1,487
227
305

45
1.65 

 
 

42.3%
1.6%

56.2%
 

6.2%
7.5%

86.3%
13.2%
17.7%

2.6%
2.24 

 
 

765
33

1,025
 

150
162

1,511
244
352

62
1.38 

 
 

42.0%
1.8%

56.2%
 

8.2%
8.9%

82.9%
13.4%
19.3%

3.4%
2.11 

60-69 years
Drinking status

Current
Former
Never

Smoking status
Current
Former
Never

Hypertension
Dyslipidemia
Diabetes
LT-METs (METs・hrs/day)

  
 

1,372
51

3,141
 

166
194

4,204
1,155
1,279

255
2.72 

 
 

30.1%
1.1%

68.8%
 

3.6%
4.3%

92.1%
25.3%
28.0%

5.6%
3.69 

 
 

1,071
53

2,108
 

99
142

2,991
846

1,056
181

2.84 

  
 

33.1%
1.6%

65.2%
 

3.1%
4.4%

92.5%
26.2%
32.7%

5.6%
3.31 

 
 

669
37

1,279
 

79
105

1,801
535
625
114

2.49 

 
 

33.7%
1.9%

64.4%
 

4.0%
5.3%

90.7%
27.0%
31.5%

5.7%
3.18 

 
 

577
44

1,108
 

79
108

1,542
470
549
100

1.96 

 
 

33.4%
2.5%

64.1%
 

4.6%
6.2%

89.2%
27.2%
31.8%

5.8%
2.68 
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entary time (Table 3). The lipid cardiometabolic risk 
factors were significantly associated with sedentary 
time. As shown in Table 3, sedentary time was signifi-
cantly associated with TG, HDL-C, and non-HDL-C 
in males and females. Furthermore, in the 60–69 years 
group, sedentary time was significantly associated with 
several variables except HDL-C (β=－0.016, p=  
0.171) as follows: BMI (β=0.058, p＜0.001), SBP (β
=0.042, p＜0.001), DBP (β=0.047, p＜0.001), TG 
(β=0.054, p＜0.001), non-HDL-C (β=0.039, p=  
0.001), and HbA1c (β=0.024, p=0.044). Similarly, 
sedentary time was significantly associated with BMI 
(β=0.034, p=0.004), SBP (β=0.056, p＜0.001), 
DBP (β=0.057, p＜0.001), TG (β=0.045, p＜ 
0.001), and HDL-C (β=0.042, p=0.001) in obese 
women. Supplemental Table 1 shows the mean val-
ues of BMI, SBP, DBP, TG, HDL-C, non-HDL-C, 
and HbA1c levels in each group. Compared with par-
ticipants who spent ＜5 h/day of sedentary time, those 

hypertension, a sedentary time of 7 to ＜9 h/day in 
the 50–59 years group (OR: 1.096, CI: 1.016–1.182) 
and in the 60–69 years group (OR: 1.041, CI: 1.006–
1.077) were associated with a significantly higher pro-
portion of male participants. In female participants, 
sedentary time was not associated with a higher pro-
portion of hypertension. For dyslipidemia, both male 
(excluding 5 to ＜7 h/day in the 35–49 years group) 
and female (excluding 5 to ＜7 h/day and 7 to ＜9 h/
day in the 35–49 years group and the 50–59 years 
group) sexes were associated with a significantly higher 
proportion of participants with dyslipidemia. For dia-
betes, sedentary time ≥ 9 h/day in the 50–59 years 
group (OR: 1.067, CI: 1.000–1.137) was associated 
with a significantly higher proportion of male partici-
pants. In female participants, sedentary time was not 
associated with diabetes.

Multiple regression analysis was then performed 
to identify the variables strongly associated with sed-

Table 2. Associations between anamnesis and sedentary time

Male

years ＜5h 5 to ＜7h 7 to ＜9h ≥ 9 h

OR 95%CI OR 95%CI OR 95%CI

Hypertension 35-49
50-59
60-69

ref
ref
ref

1.035
1.071
1.097

0.824-1.301
0.925-1.240
0.984-1.222

1.049
1.096
1.011

0.935-1.178
1.016-1.182
0.952-1.073

1.036
1.024
1.041

0.973-1.104
0.982-1.068
1.006-1.077

Dyslipidemia 35-49
50-59
60-69

ref
ref
ref

1.135
1.377
1.291

0.927-1.389
1.175-1.614
1.137-1.465

1.031
1.333
1.166

1.031-1.262
1.231-1.444
1.088-1.249

1.122
1.216
1.131

1.061-1.185
1.163-1.272
1.086-1.177

Diabetes 35-49
50-59
60-69

ref
ref
ref

0.950
1.103
1.047

0.646-1.397
0.881-1.380
0.898-1.221

1.121
1.037
1.071

0.932-1.349
0.919-1.169
0.986-1.163

1.011
1.067
1.042

0.910-1.124
1.000-1.137
0.993-1.093

Female

years ＜5h 5 to ＜7h 7 to ＜9h ≥ 9 h

OR 95%CI OR 95%CI OR 95%CI

Hypertension 35-49
50-59
60-69

ref
ref
ref

0.864
0.999
1.041

0.670-1.114
0.875-1.141
0.938-1.154

1.069
0.914
1.037

0.938-1.218
0.843-0.992
0.977-1.102

0.980
0.951
1.028

0.901-1.067
0.902-1.003
0.986-1.073

Dyslipidemia 35-49
50-59
60-69

ref
ref
ref

0.968
1.121
1.252

0.771-1.215
0.988-1.272
1.134-1.381

0.965
1.049
1.097

0.848-1.098
0.974-1.130
1.035-1.162

1.103
1.083
1.075

1.027-1.184
1.033-1.136
1.032-1.119

Diabetes 35-49
50-59
60-69

ref
ref
ref

1.244
0.938
1.007

0.745-2.078
0.716-1.230
0.827-1.226

1.120
0.893
1.015

0.842-1.489
0.754-1.059
0.906-1.138

1.058
1.024
1.019

0.887-1.263
0.926-1.134
0.940-1.104

Adjusted for age, research areas, LT-METs, drinking and smoking status
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In agreement with many previous studies, our study 
confirmed that sedentary time was associated with car-
diometabolic diseases2, 3, 16, 18-21). Notably, our results 
further revealed that sedentary time was strongly asso-
ciated with dyslipidemia and lipid metabolism, as 
indicated by the levels of TG, HDL-C, and non-
HDL-C. A recent study showed the mechanism of 
adverse effects of sedentary time; that is, the sedentary 
time has a potential role in the increased production 
of reactive oxygen species, low-grade inflammation, 
and metabolic impairment, which contribute to sit-
ting-induced impaired vascular function1). Further-
more, inactivity, such as sitting, quickly engages sig-
nals for specific molecular responses contributing to 
poor lipid metabolism by suppression of skeletal mus-
cle lipoprotein lipase (LPL22); a protein important for 
controlling plasma TG catabolism, HDL-C, and other 
metabolic risk factors) activity23). LPL activity was 
associated with reduced TG uptake and decreased 
HDL-C levels24). In contrast, the response of lipids 
and lipoproteins was improved by physical activity, 
including regular aquatic endurance25), cardiorespira-
tory exercise26), and fitness aerobic exercise27). These 
studies show that sedentary time and physical activity 
has a significant effect on lipid metabolism, which is 
consistent with our results. The findings of the present 

who had longer sedentary time tended to have 
increased levels of BMI, SBP, DBP, TG, and non-
HDL-C and decreased levels of HDL-C, especially in 
the 60–69 years group. Although sedentary time was 
not associated with a higher proportion of hyperten-
sion among female participants, SBP and DBP tended 
to increase, resulting from increased sedentary time.

Discussion

Considerable evidence suggests that sedentary 
time affects health outcomes regardless of physical 
activity4. Especially, many previous studies showed 
that cardiovascular disease and its risk factors are asso-
ciated with sedentary time3, 15-17). This study was con-
ducted to determine the associations of sedentary 
behavior with cardiometabolic diseases such as hyper-
tension, dyslipidemia, and diabetes mellitus in a large 
Japanese population according to age and sex.

Among male participants, sedentary time was 
associated with cardiometabolic diseases. Although 
sedentary time was not associated with hypertension 
in female participants, Sedentary time increased; thus, 
SBP and DBP tended to increase. These results sug-
gest the association between sedentary time and car-
diometabolic diseases in Japanese males and females. 

Table 3. Comparison of the association of cardiometabolic parameter and sedentary time

Male 35-49 years
n =4,800

50-59 years
n =5,388

60-69 years
n =6,921

beta p-value beta p-value beta p-value

BMI
SBP
DBP
TG
HDL-C
non-HDL-C
HbA1c

0.072
0.006
0.004
0.029

-0.049
0.031

-0.015

0.072
0.690
0.808
0.049
0.001
0.034
0.309

0.015
0.005
0.021
0.043

-0.054
0.038

-0.008

0.278
0.693
0.122
0.002

＜0.001
0.006
0.572

0.058
0.042
0.047
0.054

-0.016
0.039
0.024

＜0.001
＜0.001
＜0.001
＜0.001

0.171
0.001
0.044

Female 35-49 years
n =5,929

50-59 years
n =5,986

60-69 years
n =6,949

beta p-value beta p-value beta p-value

BMI
SBP
DBP
TG
HDL-C
non-HDL-C
HbA1c

-0.008
0.034
0.045
0.038
0.020
0.046

-0.036

0.518 
0.009 
0.001 
0.004 
0.127 
0.001
0.006 

-0.006
0.019
0.030
0.031
0.007
0.029

-0.040

0.654 
0.139 
0.018 
0.017 
0.610 
0.027 
0.002 

0.034
0.056
0.057
0.045
0.042
0.021

-0.003

0.004 
＜0.001
＜0.001
＜0.001

0.001 
0.080 
0.815 

Adjusted for age, research area, LT-METs, drinking and smoking status
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in the Japanese population34). Similarly, a previous 
study reported that stroke and myocardial infarction 
appears sensitive enough to be used for baseline evalu-
ation of patient characteristics in Japanese cohort 
studies35). In a follow-up survey, we plan to assess the 
participants using their actual medical records; there-
fore, we expect that these additional data will help 
with further detailed analysis of the direct effect of 
sedentary time. The strength of the study is that a 
large number of participants were included, and we 
implemented a population-based cohort design.

Conclusion

Independent of leisure-time physical activity, 
sedentary time was associated with cardiometabolic 
diseases in a large Japanese population classified by age 
and sex. Our findings indicate that regularly inter-
rupting and replacing sedentary time may contribute 
to better health-related quality of life because of popu-
lation approach for the prevention of cardiometabolic 
diseases.
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Supplemental Table 1. The mean values of BMI, SBP, DBP, TG, HDL-C, nonHDL-C and HbA1c levels in each sedentary time group

Male

years ＜5 h
n =6,077

5 to ＜7 h
n =3,440

7 to ＜9 h
n =2,755

≥ 9 h
n =4,837 p trend

mean SD mean SD mean SD mean SD

35-49 BMI (kg/m2)
SBP (mmHg)
DBP (mmHg)
TG (mg/dl)
HDL-C (mg/dl)
non-HDL-C (mg/dl)
HbA1c (%)

23.76
122.8

77.72
143.1

57.94
145.3

5.47

3.34
16.02
11.81

124.0
15.26
35.35

0.63

23.66
122.7

77.85
154.7

57.14
145.6

5.41

3.18
15.89
11.47

179.1
14.24
37.74

0.55

23.90
122.6

77.68
150.5

56.31
144.7

5.48

3.38
15.77
11.27

109.1
15.41
33.53

0.71

23.89
123.9

78.24
153.2

56.25
148.5

5.41

3.33
15.84
11.18

113.5
14.24
35.18

0.60

0.176
0.017
0.162

＜0.001
0.002
0.005

＜0.001

50-59 BMI (kg/m2)
SBP (mmHg)
DBP (mmHg)
TG (mg/dl)
HDL-C (mg/dl)
non-HDL-C (mg/dl)
HbA1c (%)

23.68
129.3

81.34
141.6

58.82
146.1

5.66

2.98
18.21
11.60
98.71
15.57
33.98

0.75

23.87
128.5

81.26
159.1

56.76
150.7

5.71

3.11
18.20
11.20

122.9
15.16
33.73

0.90

23.84
130.1

82.43
160.4

56.83
150.4

5.67

2.92
18.83
11.60

165.6
14.91
35.55

0.75

23.82
130.0

82.38
158.2

56.46
150.0

5.61

2.98
17.98
11.56

111.3
14.65
33.78

0.72

0.151
0.114
0.004

＜0.001
＜0.001

0.001
＜0.001

60-69 BMI (kg/m2)
SBP (mmHg)
DBP (mmHg)
TG (mg/dl)
HDL-C (mg/dl)
non-HDL-C (mg/dl)
HbA1c (%)

23.22
133.6

80.94
127.8

59.49
142.8

5.71

2.71
18.71
10.74
88.90
15.98
32.27

0.74

23.29
135.3

81.87
136.3

58.96
144.4

5.71

2.73
19.37
10.93
97.06
15.52
32.49

0.72

23.42
135.6

82.22
139.5

58.13
146.1

5.73

2.85
19.43
10.76
92.21
15.74
33.83

0.69

23.66
135.6

82.16
142.1

58.16
146.1

5.74

2.93
19.40
11.04
95.58
15.66
34.62

0.76

＜0.001
＜0.001
＜0.001
＜0.001

0.002
0.001
0.370

Female

years ＜5 h
n =7,768

5 to ＜7 h
n =4,685

7 to ＜9 h
n =3,067

≥ 9 h
n =3,344 p trend

mean SD mean SD mean SD mean SD

35-49 BMI (kg/m2)
SBP (mmHg)
DBP (mmHg)
TG (mg/dl)
HDL-C (mg/dl)
non-HDL-C (mg/dl)
HbA1c (%)

21.71
115.6

70.64
85.18
71.15

126.4
5.34

3.21
16.51
11.16
64.51
15.93
32.59

0.41

21.64
117.3

71.60
88.34
69.84

127.8
5.33

3.13
16.61
10.97
58.70
16.11
31.96

0.41

21.64
116.2

71.26
90.77
70.02

129.4
5.32

3.13
16.24
11.06
67.06
16.23
30.46

0.44

21.60
117.4

71.99
91.08
70.90

130.3
5.28

3.57
17.08
11.15
63.35
17.09
32.56

0.34

0.020
0.003
0.001

＜0.001
0.121

＜0.001
＜0.001

50-59 BMI (kg/m2)
SBP (mmHg)
DBP (mmHg)
TG (mg/dl)
HDL-C (mg/dl)
non-HDL-C (mg/dl)
HbA1c (%)

22.30
125.2

75.91
108.5

69.90
151.3

5.58

3.17
19.07
11.49
66.27
17.09
34.76

0.59

22.35
127.2

76.84
117.2

68.05
155.0

5.55

3.20
19.91
11.83
78.15
16.79
34.34

0.63

22.24
126.1

76.25
113.0

69.11
154.0

5.53

3.15
20.17
12.00
68.94
16.00
35.24

0.53

22.30
126.6

77.19
115.9

69.35
154.6

5.50

3.36
19.15
11.58
75.11
17.18
37.01

0.48

0.735
0.022
0.013

＜0.001
0.170
0.004

＜0.001

60-69 BMI (kg/m2)
SBP (mmHg)
DBP (mmHg)
TG (mg/dl)
HDL-C (mg/dl)
non-HDL-C (mg/dl)
HbA1c (%)

22.59
131.6

76.88
112.3

65.97
154.0

5.65

3.05
19.65
10.97
61.32
15.79
33.82

0.57

22.61
133.1

77.60
122.0

65.95
155.9

5.65

3.12
20.19
11.16
76.42
16.91
34.46

0.64

22.74
134.1

78.26
121.5

66.13
155.2

5.62

3.27
20.41
11.16
77.91
16.66
33.35

0.59

23.00
135.0

78.63
121.8

66.94
156.7

5.64

3.54
20.91
11.57
64.79
17.01
33.11

0.67

0.023
＜0.001
＜0.001
＜0.001

0.469
0.017
0.001
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