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Abstract:	 Data	are	limited	on	the	sex-specific	prevalence	of	diseases	and	their	risk	factors	in	middle-
aged	and	older	workers	in	Japan.	In	this	cross-sectional	study,	we	investigated	the	age-	and	sex-spe-
cific	prevalence	of	hypertension,	diabetes,	dyslipidemia,	metabolic	syndrome	(defined	using	joint	state-
ment criteria), obesity, underweight, abdominal obesity, and smoking among approximately 70,000 to 
90,000	Japanese	workers	(predominantly	men)	aged	20–69	years	in	2014.	We	also	investigated	the	
prevalence	of	low	cardiorespiratory	fitness	in	2012	and	no	leisure-time	exercise	in	2014.	In	both	sexes,	
the	prevalence	of	lifestyle-related	risk	factors,	including	hypertension,	diabetes,	dyslipidemia,	meta-
bolic	syndrome,	obesity,	and	abdominal	obesity,	was	increased	with	aging.	In	contrast,	the	prevalence	
of	underweight	was	decreased	with	aging.	Smoking	prevalence	exceeded	30%	in	men	regardless	of	
age,	whereas	the	prevalence	was	around	10%	in	women	of	all	age	groups.	Prevalence	of	no	leisure-
time	exercise	exceeded	50%	among	middle-aged	and	older	workers	in	both	sexes.	Among	workers	
aged	50–64	years,	less	than	half	of	men	had	low	fitness,	whereas	more	than	half	of	women	had	low	fit-
ness.	Given	the	high	prevalence	of	lifestyle-related	risk	factors	among	middle-aged	and	older	workers,	
effective	strategies	to	prevent	cardiovascular	disease	in	this	age	group	are	needed	in	Japan.
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Introduction

Japan, a country that has successfully achieved good 
population health1), is now facing new challenges caused 
by a rapidly aging population2). Statistics in Japan suggest 
that the proportion of people aged 75 and over will exceed 
25% until 20253), whereas the proportion of the working 
population will decrease3). Given that these situations may 
threaten the sustainability of economic growth and health 
insurance4), there is an urgent need to develop effective 
strategies to overcome these issues. One promising solu-
tion is prolonging working life and emphasizing health 
promotion among workers5). For effective health promo-
tion, it is important to understand the current health status 
of middle-aged and older Japanese workers.

To date, few studies have shown the age- and sex-spe-
cific prevalence of cardiovascular risk factors in middle-
aged and older workers in Japan. Suka et al.6) recently 
reported a higher prevalence of hypertension, hyperlipid-
emia, diabetes, and obesity in male workers than female 
workers (n = approximately 120,000), and a high preva-
lence of these factors among middle-aged and older work-
ers in both sexes. Similar results were shown for hyper-
tension, hyperlipidemia, and diabetes in a national survey 
of 11,140 Japanese male and female workers7). We also 
reported similar trends for diabetes and pre-diabetes in 
55,000 male and female workers8). In addition, descriptive 
data among Japanese workers are limited for metabolic 
syndrome9), abdominal obesity10, 11), underweight11), physi-
cal activity12, 13), and fitness12), which would all be impor-
tant factors for health management.

Providing updated and systematic data on diseases and 
their risk factors among Japanese workers—with a special 
emphasis on middle-aged and older workers—would lead 
to a better understanding of the current health situation and 
help develop effective strategies for health promotion in 
the occupational settings of Japan. Here, we show data on 
the age- and sex-specific prevalence of hypertension, dia-
betes, dyslipidemia, metabolic syndrome, obesity, under-
weight, abdominal obesity, and smoking among Japanese 
workers aged 20 – 69 years in 2014 using health checkup 
data from large-scale companies. Among subgroups, we 
also show data on leisure-time exercise in 2014 and cardio-
respiratory fitness in 2012.

Participans	and	Methods

Study settings
The present descriptive analyses were performed using 

cross-sectional data on periodic health checkups from the 
Japan Epidemiology Collaboration on Occupational Health 
(J-ECOH) Study, an on-going, large-scale multi-company 
based study among Japanese workers from more than 10 
companies. In Japan, workers are obliged to undergo health 
examination at least once a year under the Industrial Safety 
and Health Act. The details of the J-ECOH Study14) and 
sub-cohorts for analysis of fitness15) and physical activity16) 
have been described elsewhere. The J-ECOH Study was 
announced in each company using posters. Participants 
did not provide their verbal or written informed consent 
to take part in the study but were given an opportunity to 
refuse the use of their data for research, according to the 
Japanese Ethical Guidelines for Epidemiological Research. 
The study protocol was approved by the Ethics Commit-
tee of the National Center for Global Health and Medicine, 
Japan.

For analysis of data other than exercise and fitness, we 
extracted data on 91,150 workers (77,264 men and 13,886 
women), aged 20 – 69, from 11 companies who received 
health checkups between April 2014 and March 2015 
(in some companies, between January 2014 and Decem-
ber 2014). For analysis of leisure-time exercise, we used 
data on 50,864 workers (8,389 women) aged 20–69 who 
underwent their health checkups between April 2014 and 
March 2015 from one of the 11 participating companies16). 
For cardiorespiratory fitness, we extracted data on 4,346 
workers (810 women) aged 20 – 64 collected between 
January 2012 and December 2012 from another one of the 
participating companies15).

Participants
We excluded individuals who did not have data on tar-

get outcomes for respective analysis, which yielded differ-
ent population sizes in each analysis, as shown in Fig. 1. 
Excluded participants were 1,845 men and 278 women for 
hypertension; 20,126 men and 3,201 women for diabetes; 
14,779 men and 2,415 women for dyslipidemia; 19,926 
men and 3,137 women for metabolic syndrome; 12,853 
men and 2,212 women for waist circumference; and 790 
men and 36 women for BMI. For leisure-time exercise 
analysis, we excluded 5,526 men and 958 women who 
did not have data on leisure-time exercise or who engaged 
only in unspecified activity in one of the participating com-
panies. For cardiorespiratory fitness, 889 men and 240 
women were excluded in another one of the participating 
companies.
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General health examination
Body height and weight were measured at each company 

in accordance with a standard protocol. Body mass index 
(BMI) was calculated as weight (kg) divided by squared 
height (m). Blood pressures were measured using an auto-
mated sphygmomanometer. Smoking habits and treat-
ment for hypertension, dyslipidemia, and diabetes were 
self-reported using a questionnaire. Biochemical measure-
ments included plasma glucose, hemoglobin A1c (HbA1c), 
low-density lipoprotein (LDL)-cholesterol, high-density 
lipoprotein (HDL)-cholesterol, and triglycerides. Plasma 
glucose level was determined by enzamatic method in ten 
companies and glucose oxidase peroxidative electrode 
method in one company. HbA1c level was determined 
by latex agglutination immunoassay in eight companies, 
high-performance liquid chromatography method in two 
companies, and enzymatic method in one company. LDL-
cholesterol, HDL-cholesterol, and triglycerides levels were 
estimated by enzymatic method in all participating compa-
nies. All laboratories involved in the health examinations 
in the participating companies have received sufficiently 
high scores (score >95 out of 100 or rank A) from external 
quality control agencies, including National Federation of 
Industrial Health Organization, the Japan Medical Asso-

ciation, and Japanese Association of Laboratory Medical 
Technologists.

Diagnosis of disease
Hypertension was defined as systolic blood pressure 

of ≥ 140 mm Hg, diastolic blood pressure of ≥ 90 mm 
Hg, or under treatment for hypertension. Dyslipidemia 
was defined as LDL-cholesterol of ≥ 140 mg/dL, HDL-
cholesterol of < 40 mg/dL, fasting triglycerides of ≥ 150 
mg/dL, or under treatment for dyslipidemia. Diabetes was 
defined as fasting plasma glucose of ≥126 mg/dL, HbA1c 
of ≥6.5%, or self-report (under treatment for diabetes and/
or history of diabetes). Metabolic syndrome was defined 
according to the criteria of the joint interim statement17) as 
the presence of any three or more of the following criteria: 
(1) high waist circumference for Asians: ≥ 90 cm in men 
and ≥80 cm in women; (2) high triglycerides: ≥150 mg/
dL; (3) low HDL cholesterol: <40 mg/dL in men, <50 mg/
dL in women; (4) high blood pressure: systolic blood pres-
sure ≥130 mmHg or diastolic blood pressure ≥85 mmHg; 
and (5) high fasting glucose: ≥ 100 mg/dL. Participants 
reporting current treatment for dyslipidemia, hypertension, 
or diabetes were considered to meet the criteria for high 
triglycerides, high blood pressure, and high fasting glu-

Fig. 1. Sampling design.
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cose, respectively, irrespective of the data measured at the 
checkups.

Measurement of cardiorespiratory fitness and leisure-time 
exercise

As an indicator of cardiorespiratory fitness, we assessed 
estimated VO2max. Estimated VO2max was obtained by 
an incremental endurance exercise test using a bicycle 
ergometer (Aerobike 900 U, Combi, Tokyo, Japan) with 
three phases of three minutes duration each (a total of 9 
minutes). Details of this fitness measurement has been 
described previously15). Participants were divided into two 
levels of cardiorespiratory fitness based on the criteria by 
Ministry of Health, Labour, and Welfare, Japan18): high 
cardiorespiratory fitness in men was defined as ≥ 39 mL/
kg/min among individuals aged < 40 years, ≥ 35 mL/kg/
min among individuals aged 40-<60 years, and ≥32 mL/
kg/min among individuals aged ≥ 60 years, whereas high 
cardiorespiratory fitness in women was defined as ≥ 33 
mL/kg/min among individuals aged <40 years, ≥30 mL/
kg/min among individuals aged 40- < 60 years, and ≥ 26 
mL/kg/min among individuals aged ≥60 years.

Weekly dose of leisure-time exercise expressed in meta-
bolic equivalent (MET) hours was calculated using data 
on types, frequency, and duration of exercise or sports 
activities during leisure using a standard questionnaire as 
described elsewhere16). Participants were categorized into 
four groups according to the dose of leisure-time exercise 
per week: no exercise (0 MET hours), low ( > 0 to < 7.5 
MET hours), medium (7.5 to <15.0 MET hours), or high 
( ≥ 15.0 MET-hours) in harmony with recommended dose 
of physical activity by World Health Organization19).

Statistical analysis
Data are shown as mean (standard deviation) for con-

tinuous variables and percentages for categorical variables.

Results

The crude prevalence of hypertension was 22.0% and 
11.6% in men and women, respectively (Table 1). The 
prevalence of hypertension increased linearly with advanc-
ing age, reaching 48.4% and 37.4% among men and 
women aged 60 – 69 years, respectively. A large increase 
was observed in both men and women aged 30–69 years.

The crude prevalence of diabetes was 9.8% and 3.8% 
in men and women, respectively. The prevalence of dia-
betes increased with advancing age (Table 1), reaching 
21.7% and 12.7% among men and women aged 60 – 69 

years, respectively. A large increase was observed in both 
men and women aged 40 – 59 years. A similar trend was 
observed for fasting glucose and HbA1c in both men and 
women.

The crude prevalence of dyslipidemia was 47.7% and 
27.1% in men and women, respectively (Table 1). In men, 
the prevalence of dyslipidemia increased with advanc-
ing age, reaching 51.2% in workers aged 50 – 59 years; 
the prevalence of dyslipidemia was slightly decreased in 
workers aged 60–69 years (47.8%). In women, the preva-
lence of dyslipidemia increased linearly with aging, reach-
ing 47.3% in workers aged 60–69 years. Similar changes 
with aging were observed for triglycerides and LDL cho-
lesterol. HDL cholesterol levels were not materially differ-
ent by age group in both sexes.

The crude prevalence of metabolic syndrome, defined by 
the 2009 joint statement criteria, was 23.2% and 12.7% in 
men and women, respectively (Table 1). The prevalence of 
metabolic syndrome increased with advancing age, reach-
ing 36.8% and 36.7% in men and women aged 60 – 69 
years, respectively. A large increase was observed in men 
aged 30–69 years and in women aged 40–69 years.

Regarding abdominal obesity, defined as a waist circum-
ference ≥90 cm in men and ≥80 cm in women, the crude 
prevalence was 21.9% in men and 31.4% in women. In 
men, the prevalence of abdominal obesity increased with 
aging for workers aged 50 – 59 years (reaching 24.6%), 
and then slightly decreased in workers aged 60–69 years 
(reaching 23.8%). In women, the prevalence of abdominal 
obesity gradually increased with aging, reaching 45.5% in 
workers aged 60–69 years.

The crude prevalence of obesity (BMI ≥ 25.0 kg/m2) 
was 29.5% and 15.9% in men and women, respectively 
(Table 1). In men, the prevalence of obesity increased 
with advancing age, reaching 32.7% in workers aged 
40–49 years, then, the prevalence of obesity was slightly 
and gradually decreased in workers aged 50–69 years. In 
women, the prevalence of obesity increased linearly with 
aging; the highest prevalence of obesity was observed in 
workers aged 60–69 years (22.9%). Similar changes with 
aging were observed for mean BMI levels.

The crude prevalence of underweight (<18.5 kg/m2) was 
3.5% and 14.6% in men and women, respectively (Table 
1). The prevalence of underweight decreased with advanc-
ing age, reaching 2.2% and 9.2% in men and women aged 
60–69 years, respectively.

The crude prevalence of smoking was 36.1% and 11.1% 
in women, respectively (Table 1). In both sexes, the preva-
lence of smoking increased in workers aged 20–39 years; 
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in men and women aged 60 – 69 years, the prevalence of 
smoking slightly but steadily decreased with aging, reach-
ing 30.1% and 9.7%, respectively.

The crude prevalence of no leisure-time exercise was 

62.3% and 77.0% in men and women, respectively (Table 
2). The prevalence of no leisure-time exercise increased 
in men aged 20 – 49 years, while in workers aged 60 – 69 
years, the prevalence of no leisure-time exercise decreased 

Table	1.	 Age-	and	sex-specific	prevalence	of	smoking,	diabetes,	hypertension,	dyslipidemia,	metabolic	syndrome,	
abdominal	obesity,	obesity,	and	underweight	(n=67,823	to	90,324)

Characteristics
Categories of age (year)

<30 30 to 39 40 to 49 50 to 59 ≥60
All

(20 to 69)

Men, n 11,778 14,989 24,362 19,617 6,518 77,264
 Smoker 36.9 38.3 37.6 34.2 30.1 36.1
 Fasting glucose, mg/dL 91±10 95±14 99±17 105±22 109±22 101±19
 HbA1c, % 5.3±0.4 5.4±0.5 5.6±0.6 5.8±0.8 5.9±0.7 5.6±0.7
 Diabetes 1.0 3.4 6.8 14.8 21.7 9.8
 SBP, mmHg 118±12 119±13 121±14 125±15 129±16 122±14
 DBP, mmHg 68±9 73±10 77±11 80±10 80±10 76±11
 Hypertension 3.6 8.2 19.6 37.0 48.4 22.0
 Fasting triglyceride, mg/dL 92±78 117±93 130±104 132±96 127±92 126±97
 LDL-cholesterol, mg/dL 105±29 119±30 125±30 124±30 122±30 121±31
 HDL-cholesterol, mg/dL 56±12 56±14 56±14 58±15 58±15 57±15
 Dyslipidemia 29.2 44.7 50.3 51.2 47.8 47.7
 Metabolic syndrome 3.6 11.1 20.3 31.1 36.8 23.2
 Waist circumference, cm 77.8±9.1 81.7±9.7 84.0±9.4 84.7±8.7 84.6±7.9 83.5±9.3
 Waist circumference ≥90 cm 9.7 17.6 23.5 24.6 23.8 21.9
 BMI, kg/m2 22.7±3.7 23.6±3.8 24.1±3.6 23.9±3.2 23.7±2.9 23.7±3.5
 Weight status
 ≥30.0 kg/m2 4.8 5.9 6.3 4.3 2.8 5.2
 25.0 to <30.0 kg/m2 15.9 21.8 26.4 27.7 26.7 24.3
 23.0 to <25.0 kg/m2 17.9 21.6 25.0 26.4 27.3 23.8
 18.5 to <23.0 kg/m2 54.2 46.4 39.8 39.3 41.1 43.3
 <18.5 kg/m2 7.2 4.3 2.6 2.3 2.2 3.5
Women, n 2,051 2,859 5,219 2,939 818 13,886
 Smoker 8.6 13.3 11.5 10.4 9.7 11.1
 Fasting glucose, mg/dL 88±9 89±10 92±13 96±14 100±18 93±13
 HbA1c, % 5.3±0.4 5.4±0.4 5.5±0.5 5.7±0.5 5.9±0.6 5.5±0.5
 Diabetes 1.2 1.7 2.5 6.1 12.7 3.9
 SBP, mmHg 108±11 110±13 114±16 121±17 127±18 115±16
 DBP, mmHg 63±8 67±10 71±11 75±11 76±11 70±11
 Hypertension 0.7 3.4 9.3 23.1 37.4 11.6
 Fasting triglyceride, mg/dL 61±33 71±45 75±50 87±48 98±55 78±49
 LDL-cholesterol, mg/dL 98±26 105±28 115±29 130±31 129±30 116±31
 HDL-cholesterol, mg/dL 68±14 67±14 69±16 72±17 68±17 69±16
 Dyslipidemia 12.4 15.0 22.7 42.7 47.3 27.1
 Metabolic syndrome 1.4 5.2 8.4 21.1 36.7 12.7
 Waist circumference, cm 70.7±7.4 74.7±9.0 76.3±9.6 77.9±10.0 79.0±9.5 76.2±9.6
 Waist circumference ≥80 cm 10.3 24.9 30.4 39.0 45.5 31.4
 BMI, kg/m2 20.9±3.2 21.5±3.7 22.0±3.8 22.3±3.8 22.7±3.5 21.8±3.7
 Weight status
 ≥30.0 kg/m2 2.4 3.6 4.4 4.8 4.2 4.0
 25.0 to <30.0 kg/m2 7.0 10.0 12.5 14.1 18.7 11.9
 23.0 to <25.0 kg/m2 8.1 11.2 13.2 15.6 19.6 12.9
 18.5 to <23.0 kg/m2 62.5 58.4 56.3 53.8 48.4 56.7
 <18.5 kg/m2 20.1 16.8 13.6 11.7 9.2 14.6

Data are shown as (%) for categorical variables and mean±standard deviation for continuous variables.
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with aging, reaching 54.8%. In women aged 20–39 years, 
the prevalence of no leisure-time exercise increased; how-
ever, the prevalence of no leisure-time exercise decreased 
with aging in workers aged 60–69 years, reaching 74.3%.

The crude prevalence of low cardiorespiratory fit-
ness was 39.2% and 57.1% in men and women, respec-
tively (Table 3). In men, the prevalence of low fitness was 
33.7%, 51.2%, 33.8%, 38.1%, and 18.1% in workers aged 
< 30, 30 – 39, 40 – 49, 50 – 59, and 60 – 64, respectively. 
In women, the corresponding values were 53.8%, 65.1%, 
48.7%, 64.1%, and 33.3%, respectively.

Discussion

The present study among Japanese workers aged 20–69 
years from large-scale companies in Japan showed that the 
crude prevalence of cardiometabolic risk factors including 
hypertension, diabetes, dyslipidemia, metabolic syndrome, 

obesity, and abdominal obesity were 22.0%, 9.8%, 47.7%, 
23.2%, 29.5%, and 21.9% in men, respectively, and 11.6%, 
3.9%, 27.1%, 12.7%, 15.9%, and 31.4% in women, respec-
tively. The prevalence of these factors increased overall 
with advancing age in both men and women. In contrast, 
the prevalence of underweight decreased linearly with 
increasing age in both men and women. The prevalence of 
smoking exceeded 30% in men regardless of age group, 
whereas smoking prevalence was around 10% in women. 
In both men and women, more than half of workers did not 
engage in leisure-time exercise regardless of age group.

In the present study, the prevalence of cardiometabolic 
risk factors including hypertension, dyslipidemia, diabe-
tes, obesity defined by BMI, abdominal obesity defined by 
waist circumference, and metabolic syndrome increased 
with aging both in men and women. This finding is sup-
ported by previous studies among Japanese workers on 
hypertension6, 7), dyslipidemia, diabetes6, 7), obesity6), waist 

Table	2.	 Weekly	dose	of	leisure-time	exercise	by	age	and	sex	(n=44,380)

Characteristics
Categories of age (year)

<30 30 to 39 40 to 49 50 to 59 ≥60 All (20 to 69)

Men, n 5,483 7,506 11,873 8,973 3,159 36,949
Weekly exercise dose
 0 MET-hour 2,982 (54.8) 4,869 (64.9) 7,709 (64.9) 5,736 (63.9) 1,732 (54.8) 23,028 (62.3)
 >0 to <7.5 MET-hours 1,215 (22.3) 1,191 (15.9) 1,718 (14.5) 1,135 (12.7)   420 (13.3)  5,679 (15.4)
 7.5 to <15.0 MET-hours   632 (11.6)   766 (10.2) 1,245 (10.5)   989 (11.0)   401 (12.7)  4,033 (10.9)
 ≥15.0 MET-hours   609 (11.2)   680 ( 9.1) 1,201 (10.1) 1,113 (12.4)   606 (19.2)  4,209 (11.4)
Women, n 1,134 1,643 2,492 1,590   572  7,431
Weekly exercise dose
 0 MET-hour   800 (70.6) 1,328 (80.8) 1,970 (79.1) 1,195 (75.2)   425 (74.3)  5,718 (77.0)
 >0 to <7.5 MET-hours   184 (16.2)   181 (11.0)   278 (11.2)   205 (12.9)    64 (11.2)    912 (12.3)
 7.5 to <15.0 MET-hours    76 ( 6.7)    68 ( 4.1)   128 ( 5.1)    91 ( 5.7)    40 ( 7.0)    403 ( 5.4)
 ≥15.0 MET-hours    74 ( 6.5)    66 ( 4.0)   116 ( 4.7)    99 ( 6.2)    43 ( 7.5)    398 ( 5.4)

Data are shown as number (%).

Table	3.	 Cardiorespiratory	fitness	level	by	age	and	sex	(n=4,346)

Characteristics
Categories of age (year)

<30 30 to 39 40 to 49 50 to 59 60 to 64 All (20 to 64)

Men, n 433 719 708 707 80 2,647
 High cardiorespiratory fitnessa 287 (66.3) 351 (48.8) 469 (66.2) 438 (62.0) 65 (81.3) 1,610 (60.8)
 Low cardiorespiratory fitness 146 (33.7) 368 (51.2) 239 (33.8) 269 (38.1) 15 (18.8) 1,037 (39.2)
Women, n 158 109 150 153  3   573
 High cardiorespiratory fitnessb  71 (54.2)  38 (34.9)  77 (51.3)  55 (36.0)  2 (66.7)   246 (42.9)
 Low cardiorespiratory fitness  84 (53.8)  71 (65.1)  73 (48.7)  98 (64.1)  1 (33.3)   327 (57.1)

Data are shown as number (%).
a High cardiorespiratory fitness was defined as ≥39 mL/kg/min in individuals aged <40 years, ≥35 mL/kg/min in 

individuals aged 40 to <60 years, and ≥32 mL/kg/min in individuals aged ≥60 years.
b High cardiorespiratory fitness was defined as ≥33 mL/kg/min in individuals aged <40 years, ≥30 mL/kg/min in 

individuals aged 40 to <60 years, and ≥26 mL/kg/min in individuals aged ≥60 years.
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circumference10), and metabolic syndrome9). The present 
findings, together with existing data of Japanese workers, 
suggest the importance of effective strategies for protect-
ing cardiovascular health among middle-aged and older 
workers in Japan. A high-risk approach using a risk pre-
dicting score for cardiovascular disease20) and/or a popu-
lation-based approach to improve cardiovascular health21) 
would serve such a purpose. Given the nature of our cross-
sectional design, we could not elucidate the incidence of 
untreated and uncontrolled hypertension or other diseases. 
Future longitudinal studies should investigate these issues 
to develop a better health management system in Japanese 
occupational settings.

Our study showed lower age- and sex-specific preva-
lence of hypertension and obesity compared with those in 
the nationally representative sample of Japanese, which 
included the self-employed, the unemployed, and the 
housewife22, 23). The national survey in 201322) showed 
that the prevalence of hypertension in individuals aged 
20 – 29 years, 30 – 39 years, 40 – 49 years, 50 – 59 years, 
and 60–69 years were 11.6%, 17.9%, 32.9%, 56.4%, and 
68.0% in men, and 1.8%, 5.7%, 16.4%, 34.7%, and 57.7% 
in women, respectively. The national survey in 201423) 
showed that the corresponding prevalence of obesity were 
20.9%, 27.2%, 30.9%, 34.4%, 31.2%, respectively, in men, 
and 10.4%, 15.9%, 17.0%, 23.7%, and 24.0% in women, 
respectively. Further, a previous study using health checkup 
data in 2000 from five occupational health organizations24) 
reported that, among men, prevalence of hypertension and 
obesity were slightly lower among workers in large-scale 
companies than those in small-scale enterprises. Thus, our 
finding of lower prevalence of hypertension and obesity 
than those in the national representative sample may be 
ascribed to the fact that our sample did not include workers 
in small and medium-sized enterprises. Although preva-
lence of dyslipidemia and metabolic syndrome in our sam-
ple were higher than those in the nationally representative 
sample22, 25), this difference may be ascribed to the differ-
ences in the definition of the diseases (i.e., low HDL-cho-
lesterol and self-report for dyslipidemia22); abdominal obe-
sity plus any one or more of the three conditions including 
high blood glucose, high blood pressure, and dyslipidemia 
for metabolic syndrome25) in the national surveys). Previ-
ously, we reported similar age- and sex-specific prevalence 
of diabetes compared to those in nationally representative 
sample when using the same definition with HbA1c and 
self-report8).

We found that the prevalence of no leisure-time exer-
cise was high, especially in women. Although both male 

and female workers aged 60 – 69 years tended to engage 
in leisure-time exercise compared with younger work-
ers, the prevalence of no exercise among workers aged 
60 – 69 years exceeded 50% in men and 70% in women. 
This finding is supported by a recent national survey in 
Japan13) showing similar age and sex difference in weekly 
sports time among workers. Additionally, another national 
survey of general population conducted in Japan in 2013 
showed that the proportion of adults who did not engage 
in exercise (≥2 days per week of ≥30 min of exercise in 
a day for at least 1 year) was 66.2% in men and 72.8% in 
women22). In addition, our results on the lower prevalence 
of no leisure-time exercise among workers aged 60 – 69 
years compared with younger groups agree with this sur-
vey’s findings22). Given that women after menopause are 
at high risk of osteoporosis26), physical activity promotion 
among middle-aged to older women would help to prevent 
this disease27) and contribute to healthy life span. Given 
the decreasing trend of energy expenditure at work28) and 
the high prevalence of no leisure-time exercise, workplace 
interventions for physical activity, including workstation 
interventions and promoting the use of stairs29), may be 
a solution for maintaining or increasing regular physical 
activity level for Japanese workers.

In the present study, the prevalence of low fitness was 
30 – 50% in men aged 20 – 59 years and approximately 
20% in men aged 60–64 years. In women, the prevalence 
of low fitness was approximately 50 – 70% among work-
ers aged 20–59 years, and approximately 30% in workers 
aged 60–64 years. However, only three women aged 60 to 
64 years provided cardiorespiratory fitness data. Thus, any 
conclusion can be drawn for women aged 60 and over. The 
low prevalence of low fitness in men aged 60 – 64 years 
may be due to the selective inclusion of healthy workers, 
rather than a true prevalence; indeed, the proportion of 
those who did not provide cardiorespiratory fitness data 
increased with aging (data not shown). A previous study 
of Japanese workers showed that, compared with work-
ers aged 50 – 59 years, workers aged 60 – 64 years and 
those aged 65 years and over tended to have lower fitness, 
although the proportion of women in each age group in 
that study is unclear12). To minimize non-participation bias, 
measurement of grip strength, which is another indicator 
of fitness and can be assessed more simply, quickly, and 
inexpensively, and has been considered to be a promising 
biomarker of aging30), may help stratify target individuals 
for intervention in occupational settings.

The strengths of this study include a large sample size 
and measurement of cardiorespiratory fitness, although fit-
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ness data were available only in a subgroup. However, there 
are limitations of our study. First, this study used existing 
data from more than 10 companies. Thus, questionnaires 
for lifestyles, history of disease, and medication, and the 
procedures for measuring anthropometric and biochemi-
cal data, were different by companies. All laboratories that 
conducted biochemical measurements for the participat-
ing companies, however, have participated in one or more 
external quality control programs and received the highest 
rank of certification. Second, although cancer31) and men-
tal health32) in a working population are growing concerns 
in Japan, we did not systematically collect data on either 
of these factors. Future studies should elucidate the current 
situations of these issues among Japanese workers. In addi-
tion, we have no data on social class and occupation, and 
thus are not able to examine whether socioeconomic sta-
tus is related to health among Japanese workers33). Lastly, 
study participants were workers mainly from large-scale 
companies (electric machinery and apparatus manufactur-
ing, steel, chemical, gas, non-ferrous metal manufacturing, 
automobile and instrument manufacturing, plastic product 
manufacturing). Therefore, the present findings may not be 
applicable to workers in small- to mid-sized companies, 
companies with different background, or general popula-
tion in Japan.

We found that the prevalence of lifestyle-related risk 
factors including hypertension, diabetes, dyslipidemia, 
metabolic syndrome, and obesity was higher in men than 
women, and that the prevalence of these factors was high 
overall in workers aged 60 – 69 years. These findings 
reinforce the importance of developing effective strate-
gies for the prevention of cardiovascular disease among 
middle-aged and older Japanese workers, especially in 
men. Regardless of age group, the prevalence of smoking 
exceeded 30% in men, whereas the prevalence of smok-
ing was about 10% in women; smoking cessation and pre-
vention of smoking initiation should be recommended, 
especially for men regardless of age. The prevalence of 
underweight was lowest among workers aged 60–69 years 
regardless of sex. Given the low proportion of workers 
who engaged in leisure-time exercise regardless of age 
or sex, physical activity promotion may yield large health 
benefits.
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