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Abstract. This study aimed to examine the cross-sectional association of non-standard employment 
with cardiovascular disease risk factors. Five yr of data from the Comprehensive Survey of Living 
Conditions and National Health and Nutritional Survey were combined. We used logistic regres-
sion to examine the association of employment contract (non-standard [part-time, dispatched, or 
contract] vs. standard [full-time and permanent]) with eight cardiovascular disease risk factors 
among 1,636 men and 2,067 women aged 40–60 yr. There were significant associations between 
non-standard employment and cardiovascular disease risk factors such as current smoking among 
men (odds ratio [OR] 1.39; 95% confidential interval [CI], 1.13–1.86) and diabetes among women 
(OR 1.83; 95% CI, 1.10–3.09). Non-standard employment was associated with a few cardiovascular 
disease risk factors in this middle-aged cohort in Japan.

Key words: Cardiovascular diseases, Diabetes mellitus Type 2, Non-standard employment, Preventive 
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Introduction

Cardiovascular diseases (CVDs), such as coronary 
heart disease and cerebrovascular disease, are the leading 
causes of death1), a major source of the physical burden 
of diseases2), and a primary cause of escalating medical 
costs3). Prevention and control of CVDs are critical issues 
globally. However, the public health approach to lifestyle-
related disease prevention, including CVDs, has focused 
primarily on health behavior initiatives that aim to change 

individuals’ motivation, knowledge, and autonomy, but has 
failed to decrease the incidence of disease4, 5). Because of 
this, epidemiologists and public health investigators have 
evaluated socioeconomic factors, i.e., social determinants 
of health6). Researchers have identified an inverse associa-
tion between indicators of socioeconomic status (e.g., edu-
cation, occupation, and income), CVD risk factors (obesity, 
hypertension, diabetes, and related health behaviors), and 
CVD-related mortality7, 8). Among socioeconomic indica-
tors of health, interest in non-standard employment, which 
includes part-time, fixed-term, and dispatched employ-
ment, is rapidly increasing in public health research7–10). 
The number of non-standard employees has increased 
worldwide under the competitive pressures of the increas-
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ingly globalized economy. For example, in Japan, 22.1% 
of male employees and 55.9% of female employees are 
working in non-standard employment settings11). This 
type of employment may have a strong, negative impact 
on the quality of life and health of employees due to lower 
wages, suboptimal social security, or isolation from the 
workplace or community12–14). Thus, non-standard em-
ployment might represent another key CVD risk factor.

However, study results are mixed. For example, the 
Finnish and Korean studies did not find a significant 
relationship between temporary employment and CVD-
related mortality15) or CVD prevalence16). In contrast, 
CVD risk factors and biomarkers, including blood pres-
sure (BP), serum triglyceride, fasting glucose, and hemo-
globin A1c (HbA1c) levels, were higher among Japanese 
male non-standard workers17). Regarding CVD-related 
health behaviors, current smoking17, 18) and frequent 
alcohol consumption19) were positively associated with 
non-standard employment in Japanese men and Dutch 
workers20). Additionally, a perception of job insecurity, a 
disadvantage of non-standard employment, was associated 
with high systolic BP among men in the United States in 
a 3 yr cohort study21). These results are limited in terms 
of their generalizability based on the study design, such 
as a sample restricted only to men17, 19), study setting 
(e.g., one worksite) 17, 19), relatively younger participants 
who have been less exposed to risk factors for lifestyle-
related diseases15, 17, 19, 21), and small sample sizes19, 21). A 
nationwide, population-based, comprehensive study using 
non-standard employment as a main predictor of health 
outcomes is lacking.

Hence, the aim of the present study was to examine the 
cross-sectional association between non-standard employ-
ment and CVD risk factors among a nationwide sample of 
the Japanese middle-aged population. The study hypoth-
esis was that those with non-standard employment con-
tracts have a higher prevalence of CVD risk factors than 
standard (full-time and permanent contract) employees. 
To interpret the results, we took into account how many 
CVD risks were significantly associated with non-standard 
employment. Some researches indicated that accumulation 
of risk factors may forecast the incidence of CVDs among 
Japanese samples22, 23).

In this study, gender-stratified analysis was conducted 
due to unique gender roles in eastern Asia. In Japan, wom-
en tend to choose non-standard more, but flexible work 
because of female gender roles that may emphasize house-
work and child rearing. Thus, women’s demographic (e.g., 
marital status) and occupational characteristics differ from 

male, non-standard employees24). In addition, middle-aged 
employees aged 40 to 60 yr were studied for the following 
two reasons: (1) The age range of this population is the 
main target for national prevention of lifestyle-related dis-
eases including CVD. Health insurance providers in Japan 
are legally required to deliver a health promotion program 
called “Health Checkups and Healthcare Advice with a 
Particular Focus on the Metabolic Syndrome” to insured 
patients between the ages of 40 and 7425, 26); (2) In Japan, 
non-standard employees >60 yr tend to be former standard 
employees with a mandatory retirement at age 60. We 
regarded them as “atypical” non-standard employees and 
excluded from the analyses.

Subjects and Methods

Data sources
We used linkage data from two nationally representative 

surveys conducted by the Ministry of Health, Labour and 
Welfare: Comprehensive Survey of Living Conditions 
(CSLC)27) and National Health and Nutritional Survey 
(NHNS)28), 2007–2011.

The CSLC consists of large surveys conducted every 
3 yr in June with approximately 5,000 randomly selected 
census tracts and small surveys in the interim years with 
approximately 1,000 randomly selected census tracts. A 
self-administered questionnaire including demographic 
and occupational factors is distributed to the respondents 
and collected later by trained investigators during home 
visits. Eligible respondents include all household members 
within the randomly selected census tracts from prefec-
tures and designated cities with a population >500,000 
individuals. Of the 287,807, 57,572, 56,882, 289,363, and 
57,232 households recruited during 2007–2011, respec-
tively, the household-based response rate was 80.1% in 
2007, 79.1% in 2008, 81.9% in 2009, 79.4% in 2010 and 
80.5% in 2011, resulting in data from 1,591,573 individu-
als.

Data for objective health measurements such as an-
thropometric and laboratory data were obtained from the 
NHNS, which collects data annually in November on the 
health and nutritional status of the Japanese population. 
Eligible respondents include all household members aged 
≥1 yr within 300 randomly selected census tracts from 
CSLC census tracts. The government did not release 
the numbers of households recruited for the 2007–2009 
NHNS. Of the 5,357 and 5,422 households recruited in 
2010 and 2011, respectively, the household-based response 
rates were 68.8% and 62.9%, respectively, resulting in 
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data from 47,836 individuals.
Based on previous investigations7), data was linked 

from the CSLC and NHNS according to prefecture, area, 
household number, number of household members, gen-
der, and age, because both surveys share sampling units 
(Fig. 1). Of the 47,836 NHNS participants, 46,800 were 
linked. The analyses were restricted to 8,106 middle-aged 
employees (40–60 yr; total sample). The analyses then ex-
cluded 4,387 employees with missing blood samples and 
16 employees with missing variables of interest. A total of 
3,703 employees (analytic sample) were included in this 
study.

Permission was obtained from the Ministry of Health, 
Labour and Welfare to use the data from these surveys. 
Ethical approval was not required as the research involved 
a retrospective analysis of a national surveillance dataset 
that was free of personally identifiable information.

Outcomes and definitions
Based on a similar study conducted by Fukuda and 

Hiyoshi7), the following CVD risk factors were selected 
and defined: obesity, abdominal obesity, hypertension, 

diabetes, dyslipidemia, current smoking, excessive alcohol 
consumption, and metabolic syndrome (MetS). In Japan, 
these indicators are employed for screening CVD risk 
(Tokuteikenshin) among people aged 40–7429, 30).

Participants underwent anthropometric and BP 
measurements as well as blood sampling. Height and 
weight were measured to the nearest 0.1 cm and 0.1 kg, 
respectively, in light clothing without shoes. Body mass 
index (BMI; kg/m2) was calculated from measured height 
and weight. Obesity was defined as a BMI ≥25 kg/m2 31). 
Waist circumference was measured to the nearest 0.5 cm 
at the level of the umbilicus using an anthropometric tape. 
Abdominal obesity was defined as a waist circumference 
≥85 cm for men and ≥90 cm for women31). Using a stan-
dard mercury sphygmomanometer, the first BP measure-
ment was taken at the right arm with the participant seated 
after at least 5 min of rest. The second measurement was 
taken 1–2 min later. The mean of the two measurements 
was calculated for both systolic and diastolic BP. Hyperten-
sion was defined as a systolic BP ≥140 mmHg, a diastolic 
BP ≥90 mmHg, and/or current use of medications for 
hypertension32).

Fig. 1. Sampling flow diagram.
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Blood samples were obtained from the antecubital vein 
after at least a 4-h fast. Standard enzymatic methods were 
used to measure serum total cholesterol, triglycerides, low-
density lipoprotein (LDL) cholesterol, and plasma glucose 
levels. High-density lipoprotein (HDL) cholesterol was 
measured using the direct method. HbA1c was measured 
using a latex agglutination inhibition method and is ex-
pressed in accordance with the National Glycohemoglobin 
Standardization Program (NGSP) scale33). Dyslipidemia 
was defined as an LDL cholesterol level ≥140 mg/dl, 
HDL cholesterol level <40 mg/dl34), and/or current use 
of medications for dyslipidemia. Diabetes was defined as 
a non-fasting plasma glucose level ≥200 mg/dl, HbA1c 
≥6.5%35), and/or current use of medications for diabetes. 
According to the NHNS criteria28), MetS was defined as 
abdominal obesity plus ≥2 of the following: HDL choles-
terol level <40 mg/dl and/or current use of medications for 
dyslipidemia; systolic BP ≥130 mmHg, diastolic BP ≥85 
mmHg, and/or current use of medications for hyperten-
sion; and HbA1c ≥5.9% and/or current use of medications 
for diabetes.

Smoking and alcohol consumption information was 
gathered from the self-administered NHNS questionnaire. 
Current smoking was defined if participants smoked every 
day or some days. Weekly alcohol consumption was 
calculated by combining the amount of alcohol consumed 
per day and the frequency per week. Excessive alcohol 
consumption was defined as alcohol consumption ≥300 g/
week, according to the results of the Japan Public Health 
Center study36).

Employment contract
Employment contract was assessed using the answer 

to a single question, which had six possible response op-
tions. We classified these responses into the following two 
categories: standard (“full-time and permanent”) and non-
standard (“part-time”, “arbeit [short time and term]”, “dis-
patched,” “contract”, or “others”). Although non-standard 
employment has diverse characteristics (direct/indirect 
employment, part-time/full-time, employment preference), 
in this study, non-standard employment was applied as a 
dummy variable in line with discussion regarding adverse 
effect of non-standard employment in Japan (i,e, non-
standard vs. standard).

Statistical analyses
All analyses were performed separately for each gender 

because the responses to key variables were considerably 
different between men and women. First, because approxi-

mately half of the total sample had missing blood samples, 
the demographic characteristics were compared between 
the total and analytic samples whether there is any sam-
pling bias or not. Next, CVD risk factors were compared 
between standard and non-standard employees. Finally, a 
logistic regression analysis was conducted to examine the 
associations between employment contract and CVD risk 
factors. The models were controlled for age, marital status, 
and survey year (Final model). Alongside of previous 
studies22, 23), we also compared the cumulative number 
of CVD risks (from zero to seven) between standard and 
nonstandard employees. Additionally, using combined 
data from the 2010 survey, educational attainment (high 
school vs. college graduate or higher) was added to the 
final model if the association was significant, in order to 
explore the confounding effects of educational attainment 
on the association. Education has also been regarded as a 
strong predictor of both occupation-related factors37) and 
CVDs7, 8).

All statistical tests were two-sided, with a 5% signifi-
cance level. All analyses were conducted using SAS Ver-
sion 9.3 for Windows (SAS Inc., Cary, NC, USA).

Results

The demographic characteristics of the total (n=8,106; 
4,338 men; 3,768 women) and analytic (n=3,703; 1,636 
men; 2,067 women) samples are shown in Table 1. In 
both genders, the analytic sample was older (men, 51.7 
(SD 6.8) yr; women, 51.0 (SD 6.5) yr) and had a greater 
proportion of married individuals (men, 85.7%; women, 
81.3%). The analytic sample had a slightly higher propor-
tion of individuals with non-standard employment than 
the total sample for both genders; however, the proportion 
of non-standard employment differed by gender (men, 
16.8%; women, 65.0%).

Table 2 includes the comparison of CVD risk indica-
tors between individuals with non-standard (274 men; 
1,345 women) and standard (1,362 men; 722 women) 
employment contracts. The body weight of non-standard 
employees (men, 65.5 (SD 9.6) kg; women, 53.8 (SD 
8.3) kg) was lower than that of standard employees (men, 
68.2 (SD 10.7) kg; women, 54.9 (SD 8.9) kg) in both gen-
ders. BMI (23.5 (SD 3.2) kg/m2, p=0.022), total and LDL 
cholesterol levels (203.1 (SD 35.7) mg/dl, p=0.047; 119.1 
(SD 30.7) mg/dl, p=0.008, respectively) were lower, but 
prevalence of use of medications for hypertension (n=66, 
24.1%, p=0.002) was higher in the male non-standard em-
ployees than in the male standard employees. Female non-
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Table 1. Demographic characteristics of full and analytic sample by gender

Demographics

Men Women

Full sample (n=4,338) Analytic samplea (n=1,636) Full sample (n=3,768) Analytic samplea (n=2,067)

Standard   
(n=3,702)

Non-standard 
(n=636)

Standard   
(n=1,362)

Non-standard 
(n=274)

Standard  
(n=1,409)

Non-standard 
(n=2,359)

Standard  
(n=722)

Non-standard  
(n=1,345)

Age (yr), Mean (SD) 50.1 ± 6.4 55.0 ± 7.0 50.8 ± 6.5 55.3 ± 6.5 50.2 ± 6.2 50.8 ± 6.7 50.8 ± 6.2 51.1 ± 6.7
Marital status, n (%)

Married 3,201 86.5 475 74.7 1,192 87.5 210 76.6 961 68.2 2,005 85.0 513 71.1 1,168 86.8 
Never married 381 10.3 103 16.2 124 9.1 41 15.0 236 16.8 125 5.3 86 11.9 53 3.9 
Divorced/widowed 120 3.2 58 9.1 46 3.4 23 8.4 212 15.1 229 9.7 123 17.0 124 9.2 

Medications, n (%)
Antihypertensive 258 7.0 76 12.0 219 16.1 66 24.1 90 6.4 175 7.4 75 10.4 149 11.1 
Antidiabetic 84 2.3 10 1.6 71 5.2 8 2.9 14 1.0 29 1.2 10 1.4 28 2.1 
Antidyslipidemic 130 3.5 28 4.4 107 7.9 23 8.4 56 4.0 122 5.2 49 6.8 111 8.3 

aThose with complete data.

Table 2.   Comparison of cardiovascular risk indicators between standard and non-standard employees by gender

Characteristics

Men Women

Standard  
(N=1,362)

Non-standard  
(N=274)

p valuea Standard 
 (N=722)

Non-standard  
(N=1,345)

p valuea

Demographics
Age (yr) 50.8 ± 6.5 55.3 ± 6.5 <0.001 50.8 ± 6.2 51.1 ± 6.7 0.330 
Marital status

Married 1,192 87.5 210 76.6 <0.001 513 71.1 1,168 86.8 <0.001
Never married 124 9.1 41 15.0 86 11.9 53 3.9 
Divorced/widowed 46 3.4 23 8.4 123 17.0 124 9.2 

Anthropometric data
Height (cm) 168.3 ± 6.2 166.8 ± 5.8 <0.001 156.0 ± 5.6 155.4 ± 5.7 0.041 
Weight (kg) 68.2 ± 10.7 65.5 ± 9.6 <0.001 54.9 ± 8.9 53.8 ± 8.3 0.009 
Body mass index (kg/m2) 24.0 ± 3.4 23.5 ± 3.2 0.022 22.6 ± 3.5 22.3 ± 3.3 0.090 
Waist circumference (cm) 86.0 ± 8.8 85.2 ± 8.4 0.150 80.4 ± 10.4 79.9 ± 9.3 0.241 

Blood pressure
Systolic (mm Hg) 132.6 ± 17.1 134.3 ± 17.7 0.126 125.2 ± 17.5 125.1 ± 17.5 0.865 
Diatolic (mm Hg) 84.9 ± 11.3 84.9 ±11.3 0.993 78.5 ± 10.9 78.2 ± 10.8 0.496 

Lipid metabolism
Total cholesterol (mg/dl) 207.5 ± 32.9 203.1 ± 35.7 0.047 210.8 ± 33.3 213.0 ± 33.8 0.162 
LDL cholesterol (mg/dl) 124.5 ± 30.4 119.1 ± 30.7 0.008 123.8 ± 30.9 125.4 ± 31.0 0.261 
HDL cholesterol (mg/dl) 58.5 ± 16.2 57.8 ± 16.9 0.496 68.8 ± 15.5 69.5 ± 15.7 0.280 

  Triglyceride (mg/dl) 131.0 (89.0–197.0) 126.0 (90.0–196.0) 0.986 92.0 (64.0–138.0) 93.0 (65.0–138.0) 0.765 
Glucose metabolism

Non-fasting plasma glucose (mg/dl) 101.1 ± 33.1 101.5 ± 34.0 0.873 97.1 ± 18.7 98.1 ± 23.5 0.329 
Hemoglobin A1c (%) (NGSP) 5.7 ± 0.8 5.7 ± 0.7 0.263 5.6 ± 0.5 5.7 ± 0.6 0.019 

Medications
Antihypertensive 219 (16.1%) 66 (24.1%) 0.002 75 (10.5%) 149 (11.1%) 0.641 
Antidiabetic 71 (5.2%) 8 (2.9%) 0.105 10 (1.4%) 28 (2.1%) 0.263 
Antidyslipidemic 107 (7.9%) 23 (8.4%) 0.764 49 (6.8%) 111 (8.3%) 0.234 

Lifestyle habits
Current smoking 466 (34.2%) 111 (40.5%) 0.048 57 (7.9%) 121 (9.0%) 0.407 
Alcohol consumption (g/wk) 175.0 (45.0–275.0) 210.0 (70.0–350.0) 0.051 35.0 (0.0–70.0) 35.0 (0.0–75.0) 0.153 

LDL: low-density lipoprotein; HDL: high-density lipoprotein; NGSP: National Glycohemoglobin Standardization Program.
Values are mean ± SD, medican (interquartile range), or number (percentage).
aMeans were compared using t-test, medians using Wilcoxon rank-sum test, and proportions using χ2 test.
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standard employees had higher HbA1c levels (5.7% (SD 
0.5), p=0.019) than the female standard employees.

Table 3 shows the prevalence, odds ratios (ORs), and 
95% confidential intervals (95% CIs) of each CVD risk 
factor. After adjusting for age, marital status, and survey 
year, male non-standard employees had a statistically 
significant higher OR for current smoking than the male 
standard employees (OR 1.39; 95% CI, 1.13–1.86). Us-
ing standard employees as the reference, the prevalence 
of diabetes was significantly higher among female non-
standard employees (OR 1.83; 95% CI, 1.10–3.09). In 
contrast, the ORs for obesity, abdominal obesity, hyperten-
sion, dyslipidemia, excessive alcohol consumption, and 
MetS were not significant for either gender. We also tested 
whether individual’s number of CVD risks differs or not 
between standard and nonstandard employees. Chi-square 
test did not show the statistically significant difference for 
the percentage of employees belonging to the each cat-
egory of cumulative risks both men (p=0.958) and women 
(p=0.680). (Supplementary Table 1)

Additional analyses were conducted using education 
levels from the combined data from 2010 survey that 
included education-related variables. However, the sample 
size was not large enough to examine the confounding 
effect of education on the above-observed associations 
(men=330, women=419). Before adjusting for education 
level, the OR of current smoking among male non-stan-
dard employees (OR 1.31; 95% CI, 0.72–2.37) was not 
statistically significant but had almost the same magnitude 
of effect as the OR obtained from the final model using the 
2007–2011 survey data (OR 1.39). After adjusting for edu-
cation level, the OR decreased to 1.15 (95% CI, 0.60–2.19). 
Similarly, the confounding effect of educational level on 
the association between non-standard employment and 
diabetes in women was explored. After adjusting for edu-
cational level in the final model, the OR of diabetes among 
female non-standard employees remained statistically 
insignificant but decreased from 2.55 (95% CI, 0.82–7.90) 
to 1.63 (95% CI, 0.50–5.28).

Discussion

Using two national datasets in Japan, the associa-
tion between non-standard employment and eight CVD 
risk factors was examined. The original hypothesis was 
partially supported by the findings from previous study 
regarding current smoking in men and diabetes in women. 
In the final model, a non-standard employment contract 
was significantly associated with current smoking in men Ta
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and diabetes in women.
The finding regarding current smoking status in male 

non-standard employees is consistent with the findings for 
men in previous studies, indicating a significant associa-
tion of non-standard employment with current smoking 
status17, 20). The mechanism for an association between 
non-standard employment and current smoking might be 
explained in part by educational level. Employees with 
a lower educational level are more likely to engage in 
unfavorable health behaviors like smoking, compared to 
their counterparts with a higher educational level38, 39). 
A lower education level may also lead to a non-standard 
employment position40). The results from additional analy-
sis using only the combined data from 2010 survey also 
indicate that education level might have confounded the 
association. A significant association of diabetes with non-
standard employment was present only among women. 
Similar to smoking among men, these results indicate that 
education level may explain the mechanism underlying 
this association among women. Further surveys should in-
clude education-related factors to explore the mechanism 
underlying the association between employment status and 
risk factors of lifestyle-related diseases.

There are possible reasons for gender differences in the 
results of this study. Regarding current smoking, the prev-
alence among Japanese women remains too small to detect 
a significant difference according to employment status 
(women: 8.2%, men: 32.2%)41). Regarding diabetes and 
its relevant indicators, the incidence of glucose intolerance 
among male standard employees in Japan may be higher 
compared to male non-standard employees due to selec-
tion bias (healthy worker effect) 42). On the other hand, a 
report suggested that female non-standard employees may 
be reluctant to undergo a health check-up compared to 
their female standard employees43). This tendency might 
make it difficult to detect not only impaired glucose toler-
ance, but also untreated diabetes, which might explain the 
higher incidence of diabetes among female non-standard 
employees compared to female standard employees.

The prevalence of obesity, abdominal obesity, hyperten-
sion, dyslipidemia, excessive alcohol consumption, and 
MetS did not significantly differ between the two employ-
ment contract types in both genders. However, BMI, total 
cholesterol, and LDL cholesterol levels were significantly 
higher for male standard employees than for male non-
standard employees (Table 2). These results suggest that 
the health status of male standard employees might be 
the same or worse than their non-standard counterparts. 
There may be at least three possible explanations. First, 

the percentage of non-standard employees has recently 
increased in all industrial sectors in Japan, which may also 
negatively affect the health of standard employees owing 
to hidden costs, i.e., excessive responsibility and supervi-
sion demand42, 44). Second, in the context of workplaces in 
Japan, standard employees tend to have more opportunities 
than non-standard employees for alcohol intake with col-
leagues or during client dinners for the purpose of building 
social networks, resulting in increased CVD risk especially 
among men17, 45). This social context might explain the 
higher clinical values of BMI, total cholesterol, and LDL 
cholesterol among standard employees, and differences 
in exposure to CVD risks compared with non-standard 
employees. Finally, selection bias, called healthy worker 
effect, may exist among non-standard employees46). They 
are less protected by social welfare programs (e.g., they 
are not entitled to paid sick leave) compared to standard 
employees, if they fall sick or become disabled. In addi-
tion, because most non-standard employees are employed 
on limited-term contracts, their employment may be 
terminated due to illness. These situations may not enable 
non-standard employees with acute or chronic disease to 
remain employed, which may result in dropping out of the 
workforce47). This issue may occur more frequently among 
non-standard employees than among standard employees 
who tend to have more social safety nets.

The present study had some limitations. First, owing to 
the cross-sectional nature of the study, causality remains 
unknown. Second, approximately half of the sample did 
not undergo blood tests. The survey schedule and set-
ting might have been inconvenient for employees48); for 
example, the blood tests were held only on weekdays. 
Moreover, blood test participants received prescription 
more than full sample, indicating that analytic sample 
would prefer healthy lifestyle48) or higher drug adherence 
(Supplementary Table 2). Thus, selection bias of healthy 
participants might have attenuated the association due to 
the low prevalence of CVD risk factors. In addition, we 
could not tackle another selection bias called “healthy 
worker effect”. In non-standard employment study, it 
should be considered that unhealthy non-standard workers 
may drop out from labor market due to their poor contract 
protection, thus effect of non-standard employment on 
health may be underestimated. In the future, either longi-
tudinal cohort study or information of previous employ-
ment status is needed. Fourth, scientific evidence for blood 
test protocol was unknown. (ie, why were blood sample 
obtained from the antecubital vein after at least a 4-h fast) 
This unique protocol may make our results generalized to 
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other study settings. Finally, a series of work-related con-
founders, for example occupation or company size, were 
not asked in some survey years. We could not take into 
account for their effect on our results but, some CVD risk 
indicators were not statistically significant without adjust-
ing for occupation. This result implied that occupation was 
not a major confounder between employment contract and 
CVD risks at least among our sample.

However, although there remain some limitations 
to overcome, the present study may be the first study 
examining the association of non-standard employment 
with CVD risks with clinically measured outcomes from 
a nationwide, extracted dataset. The methodological ad-
vantages of the study over preceding studies lends to the 
generalizability of results in Japan, and may also allow for 
comparison between other industrialized countries.

Conclusions

In conclusion, non-standard employment was associated 
with two CVD risk factors, current smoking among men 
and diabetes among women. Future studies should con-
sider not only the adverse effects of non-standard employ-
ment, but also the impact of the increase in the number of 
non-standard employees in the workplace on the health of 
standard employees.
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