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Abstract

Background: Long work hours may be associated with adverse outcomes, including 

cardiovascular disease. We investigated cross-sectional associations of current work hours with 

coronary artery calcification (CAC).

Methods: Participants (n=3,046; 54.6% men) were from the Multi-Ethnic Study of 

Atherosclerosis. Number of hours worked in all jobs was obtained by questionnaire and CAC from 

computed tomography. The probability of a positive CAC score was modeled using log-binomial 

regression. Positive scores were modeled using ANCOVA and linear regression.

Results: Sixteen percent of the sample worked over 50 hours per week. The overall mean CAC 

score was 5.2±10.0; 40% had positive scores. In fully-adjusted models, prevalence ratios were <40 

hours: 1.00 (CI:0.88–1.12), 40:(ref.), 41–49:1.13 (CI:0.99–1.30), and ≥50:1.07 (CI:0.94–1.23) and 

longer current work hours were not associated with higher mean CAC scores [<40:56.0 (CI:47.3–

66.3), 40:57.8 (CI:45.6–73.3), 41–49:59.2 (CI:45.2–77.6), ≥50:51.2 (CI:40.5–64.8); p=0.686].

Conclusions: Current work hours were not independently associated with CAC scores.
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Introduction

Long working hours (>40 hours per week) have become more commonplace in the United 

States and many other countries in recent years.1–3 This increasing trend represents a public 

health problem because of the number and variety of related adverse health consequences. 

Abundant scientific evidence indicates that long work hours may lead to or are associated 

with physical and psychological health problems including cardiovascular disease (CVD).
4–20 Long work hours may also lead to poor lifestyle behaviors such as insufficient leisure-

time physical activity, less healthy dietary intake, and inadequate sleep duration 14,21–24 that 

not only affect quality of life, but are also associated with adverse health conditions.23,25 

Systematic reviews and meta-analyses of studies on long work hours have identified an 

increased risk of CVD, particularly at 60 or more work hours, and an increased risk of 

stroke.26–28 A retrospective cohort study of the relationship between work hours and CVD 

found that working more than 45 hours per week for at least 10 years was associated with 

increased risk of CVD.29 From the Whitehall II study, Kivimaki et al. (2011) demonstrated 

that data on working hours may improve risk prediction of CHD using the Framingham risk 

score in low-risk, working populations.30 According to a recent meta-analysis, the evidence 

that long working hours are a risk factor for cardiovascular disease suggests a small 

increased risk associated with coronary heart disease (relative risk: 1.12 [95% CI 1.03–1.21].
20

Virtanen and Kivimaki (2018) suggested the basis of the mechanism is that long working 

hours may increase the amount of time workers are exposed to workplace hazards, including 

psychosocial hazards such as high demands. The mechanism linking long working hours and 

cardiovascular disease is hypothesized as possible effects associated with psychological 

over-activation, feelings of stress, and their influence on cardiovascular health such as 

elevated blood pressure, a risk factor for coronary artery calcification (CAC).20,31 Long 

work hours may also be related to subclinical CVD through unhealthy lifestyle behaviors or 

other stress-related mechanisms, one of which could involve increased systemic 

inflammation (IL-17, C-reactive protein) related to sleep deprivation.32,33 In a case-control 

study, long working hours and short sleep duration were independently associated with 

coronary heart disease (CHD) in men.34 Another study showed a significant inverse 

association between sleep duration and coronary artery calcification (CAC).31 As a 

component of atherosclerosis, calcified coronary artery plaques can be quantified by using 

cardiac computed tomography (CT) to create the CAC score that is a measure of subclinical 

CVD.35 Coronary artery calcification (CAC) is a more sensitive marker of atherosclerosis 

and a stronger predictor of incident coronary heart disease than carotid intima media 

thickness and high sensitivity C-reactive protein.36–40
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The primary objective of this study was to evaluate whether current work hours are 

independently associated with CAC. To our knowledge, this is the first study to investigate 

the association between current work hours and CAC in a well-described epidemiologic 

study. Previous research indicates that CAC increases with age, has a higher prevalence in 

men than women, and varies among races and ethnicities.38,41 Longer work hours are more 

common for certain groups of workers such as salaried and highly-paid workers, nurses, 

physicians in post-graduate training (for licensure or specialization), and long-haul truck 

drivers.42–44 From the Atherosclerosis Risk in Communities study, complexity of work and 

skill discretion were inversely associated with subclinical CVD (carotid intima-media 

thickness) and positive associations were identified with physical demands and with job 

insecurity.45 Therefore, additional objectives were to determine whether gender, race/

ethnicity, occupational group, job strain, or physical activity modified the association 

between current work hours and CAC.

Methods

Study Population

The Multi-Ethnic Study of Atherosclerosis (MESA) began in July 2000. Participants were 

recruited at six US field centers (Forsyth County, North Carolina; Northern Manhattan and 

the Bronx, New York; Baltimore City and Baltimore County, Maryland; St. Paul, Minnesota; 

Chicago, Illinois; and Los Angeles, California). Investigators attempted to balance 

recruitment by gender, race/ethnicity (White, African-American, Hispanic and Chinese-

American), and age group. Prior to recruitment, the purpose, rationale, and design of the 

study was publicized. Households received letters and brochures, and telephone or in person 

contact. Eligibility was determined using a screening questionnaire that provided 

information about the study (e.g., MESA is a study about heart disease and atherosclerosis 

or “hardening of the arteries”), determined age eligibility and history of heart disease, as 

well as willingness to participate. All eligible participants in the household were recruited 

for the study. Detailed information on the study design and protocol have been published 

previously.46,47 A total of 6,814 men and women aged 45–84 years were in the original 

cohort. Individuals were excluded from participation for any physician-diagnosed CVD or 

cerebrovascular disease, cancer or any serious medical condition, pregnancy or nursing, poor 

cognitive function, weight >300 lbs (>136 kg), language barrier (not proficient in English, 

Spanish, Cantonese, or Mandarin), living in a nursing home, or planning to relocate within 5 

years. Written informed consent was obtained from participants upon arrival at the study 

clinic. Participants received free evaluation of health aspects related to subclinical 

atherosclerosis and results were be made available to participants and their doctor if desired. 

Participants did not receive remuneration for participation but were reimbursed for parking 

or public transportation costs associated with the clinic visits. All participants were informed 

of serious or abnormal clinical results with the suggestion that they should follow up with 

their personal physician. Institutional review boards at the six field centers and the National 

Heart, Lung, and Blood Institute approved the study protocol.

Our study involved participants from the first examination (July 2000–August 2002). For the 

current analyses, we included only those participants who answered ‘yes’ to the question 
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‘Do you work to earn money?’ (n=3,700). The study sample included 3,046 (54.6% men) 

currently employed persons with non-missing values for current work hours and coronary 

artery calcium.

Study Measures

Current Work Hours

Participants who were currently employed were asked about the amount of time spent in all 

jobs. The number of days per week and hours worked per day were determined from the 

question ‘How many days per week and hours per day do you work in all jobs?’ The total 

number of hours of work per week was calculated by multiplying the two responses. 

Questionnaires (including current work hours questions) were completed prior to CT.

Coronary Artery Calcification

Coronary artery calcification (CAC) was measured with electron-beam or four-detector row 

computed tomography (CT) at the six field centers.35 Experienced technologists were 

provided a two-day training and were certified upon successful completion. For the study, 

the hearts of consenting participants were scanned twice in order to obtain an accurate and 

reproducible assessment of coronary calcium deposits. At consent, participants were told not 

to participate if they have had more than one chest CT scan or radiation therapy within the 

past year. A large proportion of the cohort was expected to have some coronary calcium, 

based upon earlier data collected.48

The testing required approximately 20 minutes. The participant was asked to remain still and 

hold his/her breath during scanning in order to obtain images of good quality. All scanning 

was done with a single breath hold requiring 15 to 40 seconds depending upon the scanner 

model used. Imaging required approximately 30 to 40 seconds, but double scanning required 

about 5 to 7 minutes in total. After the first scan, the technologist assessed its quality before 

conducting the second scan. The CAC measurements resulted in a phantom-adjusted 

Agatston score among other measurements. A standardized calibration phantom was used to 

prevent artifacts and to standardize CT attenuation between sites and across participants.

With regard to data quality there was good compliance with the standardized protocol. Scan 

quality was excellent with regard to key characteristics, including phantom placement, 

arterial coverage, lack of misregistration, noise, and motion artifacts. Recommended quality 

assurance of the scanners involved calibrating the unit at least weekly. Every two weeks, 

scans of a torso phantom verified the accuracy and precision of scanners at different sites. 

Scans were highly reproducible as assessed by reviews for inter-scan variability (<3%) 

among the scanning sites and/or technicians and for inter-reader and intra-reader variability 

(intraclass correlation coefficients >0.99). Agreement with regard to the presence or absence 

of calcified plaque was high between (κ statistic=0.90) and within (κ statistic=0.93) image 

analysts.
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Covariates

Demographic and lifestyle characteristics were collected by self-administered questionnaires 

that included age, race/ethnicity, and educational attainment. Height and weight were 

measured while participants wore light clothing and no shoes. Body mass index (BMI) was 

calculated as kilograms divided by height in meters squared. Waist circumference was 

measured at the level of the umbilicus keeping the tape horizontal while the participant was 

breathing normally. The resulting measurement was rounded to the nearest centimeter. 

Smoking status and alcohol status were defined as current, former, or never. Pack-years of 

smoking were calculated. Resting blood pressure was measured three times in a seated 

position using a Dinamap model Pro 100 automated oscillometric sphygmomanometer 

(Critikon, Wipro GE Healthcare, Waukesha, Wisconsin, USA). The average value for the 

last two measurements was used in our study. Hypertension was defined as systolic pressure 

≥140 mm Hg, diastolic pressure ≥90 mm Hg or current use of antihypertensive medication. 

Blood samples were collected after fasting for at least 12 hours. Aliquots were prepared and 

stored at –70 °F at the University of Vermont and the University of Minnesota. Laboratory 

analysis was performed for lipids, lipoproteins, and markers of inflammation such as high-

sensitivity plasma C reactive protein, and other factors. Low-density lipoprotein (LDL) 

cholesterol was calculated using the Friedewald equation49 and use of lipid lowering 

medication identified participants having problems with abnormal cholesterol levels. 

Diabetes was defined as fasting glucose ≥126 mg/dl or use of hypoglycaemic medication. 

Family history of heart attack, family history of stroke, and aspirin use were recorded in a 

medical history questionnaire.

The MESA Typical Week Physical Activity Survey (adapted from the Cross-Cultural 

Activity Participation Study) collected the time and frequency associated with various 

physical activities in a typical week during the previous month. The survey has 28 items 

across categories of activity: household chores, yard/lawn/garden work, care of others 

(children or adults), transportation, non-occupational walking, team sports and dancing, 

leisure activities (e.g., reading, watching TV), work (occupational or volunteer), and 

intentional exercise.50 The average number of days per week, time spent per day, and 

intensity level (light, moderate, or heavy) were reported. A composite physical activity level 

was derived by summing the minutes of activity for each activity type and then multiplying 

by metabolic equivalent level (MET).

Occupational information was collected by questionnaire.51 Four open-ended questions 

identified the respondent’s current occupation (For whom do/did you work? What type of 

business or industry is/was this? What kind of work do/did you do? What is/was your job 

title?). These were adapted from the US Census occupation questions. Responses were 

coded and grouped using the Census 2000 Occupational Codes: (1) management/

professional, (2) service, (3) sales/office, (4) farming, fishing, and forestry, (5) construction, 

extraction, and maintenance, and (6) production, transportation, and material moving.51 The 

last three categories contained few participants and were combined into a ‘blue-collar jobs’ 

category.

Data were also obtained for job decision latitude (control) and job demands from a 

subsample of participants (n = 6,233) who were working at the second examination 
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(September 2002–February 2004), using the Job Content Questionnaire.51,52 Job control 

scores ranged from 24 to 96. Job demands scores ranged from 12 to 48. Internal consistency 

within the study sample was acceptable (Cronbach α = 0.70 for job demands and 0.84 for 

job control).51 The continuous values for job control and job demands were dichotomized at 

their median values to create low and high groups. Analyses were also conducted using the 

continuous form of these data.

Statistical Analysis

The analysis of the CAC scores was conducted using a two-part model. First, the probability 

of a positive CAC score was predicted using a log-binomial regression model with a binary 

outcome (CAC=0 versus CAC>0) (n=3,046). Second, a linear regression model was used to 

predict CAC score given that it is positive (n=1,229). The CAC scores were log-transformed 

for analysis because the data were skewed. Following the analysis, the results were back-

transformed for ease of interpretation. Additionally, mean values for the CAC scores were 

compared across categories of current work hours using analysis of covariance (ANCOVA), 

including stratified analyses (gender, race/ethnicity, occupational group, and job strain). The 

variable, current work hours per week, was categorized by placing participants who worked 

40 hours per week in a group and then placing the remaining participants into groups of 

reasonable and fairly equal sample sizes (<40, 41–50, >50). Analyses were also conducted 

by work days per week (<5, 5, >5), current work hours per day (≤8, 9–11, >11), and the 

combination of these categories. Potential covariates chosen for adjustment included 

demographics (age, gender, race/ethnicity, and education), health risk behaviors (smoking 

status, pack-years, and alcohol status), CVD risk factors (diabetes, hypertension, lipid 

lowering medication, aspirin use, family history of heart attack, family history of stroke, 

BMI, and waist circumference), and job strain (a binary variable created using the median 

[−9] as the cut point in a continuous job strain variable). The continuous form was calculated 

as [job demands score] minus [job decision latitude score multiplied by 0.5], to equivalently 

scale the two constructs.53 The confounders were selected based on relevant literature or 

their association with both current work hours and CAC in our sample. We assessed for 

effect modification between current work hours and CAC for five variables (gender, race/

ethnicity, occupational group, job strain, and physical activity) using the full sample 

(n=3,046) and in the sample with only positive CAC scores (n=1,229). SAS V.9.4 was used 

to analyze these data.54

Results

Descriptive statistics for demographic, lifestyle, cardiovascular, and occupational 

characteristics of the 3,046 participants in the study sample are shown in Table I. The 

average age was 56.7 years and 54.6% of participants were men. The race/ethnicity of 

participants was White (39.8%), African-American (27.7%), Hispanic (20.8%), and Chinese 

American (11.7%). The majority of participants were married or living as married (65.3%) 

and over 40% had either some college or technical school education or had attained a college 

degree. Regarding potential risk factors for CVD, 49.9% of participants were current or 

former smokers, 62.3% reported current alcohol use, but the majority of participants did not 

have hypertension (65.7%) or diabetes (83.7%), take lipid-lowering medication (88.0%) or 
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aspirin (79.9%), or have a family history of heart attack (59.5%) or stroke (69.6%). The 

average number of hours worked per week was 39.1, 33.7% worked more than 40 hours per 

week, and 48.0% were employed in a management/professional occupation. More than half 

(59.7%) of the sample had a CAC score of 0 and the average CAC phantom adjusted score 

was 5.2 ± 10.0 (range: 0–6,315.9).

Age-adjusted associations of selected characteristics with CAC scores and with current work 

hours are presented in Table II. There were statistically significant associations with gender 

and race/ethnicity for both CAC scores and current work hours. Men had higher mean CAC 

scores and current work hours. White participants had the highest mean CAC scores, while 

African-American participants had the lowest mean CAC scores and the highest mean 

current work hours. Educational status was positively associated with mean CAC scores. 

Higher mean CAC scores were observed among participants who were married or living as 

married, blue-collar workers, current or former smokers, current or former alcohol users, had 

untreated or treated diabetes, had hypertension, taking lipid-lowering medication, taking 

aspirin, and those who had a family history of heart attack. Current work hours were 

positively associated with a family history of stroke and job control and job demands as 

were CAC scores with job control. Current work hours were inversely associated with 

aspirin use. As for the correlations, there were significant positive correlations of both CAC 

scores and current work hours with BMI, waist circumference, pack-years of smoking, 

systolic and diastolic blood pressure, fasting glucose, and job control, along with a negative 

correlation with HDL cholesterol (Supplement: Table I). There was a positive correlation 

between CAC scores and LDL cholesterol and triglycerides. Current work hours were 

positively correlated with job demands.

The age-adjusted prevalence ratio (CAC>0) for 41–49 hours per week was significant as 

compared with 40 hours per week [<40 hours:1.01 (0.90–1.13), 40:(ref.), 41–49:1.18 (1.03–

1.36), ≥50:1.11 (0.98–1.27)], but not after further adjustment (Table IIIa). In models using 

only the positive CAC scores, longer current work hours were not associated with higher 

mean CAC scores in results from ANCOVA [<40:58.8 (51.2–67.6), 40:55.2 (44.9–67.9), 41–

49:76.9 (59.7–98.9), ≥50:59.6 (48.1–73.9); p=0.602 from multivariate linear regression] 

(Table IIIb). None of the selected potential effect modifiers (gender, race/ethnicity, 

occupational group, job strain, and physical activity) significantly modified the association 

between current work hours and CAC. Hence, results from stratified analyses (gender, race/

ethnicity, occupational group, and job strain) were not statistically significant.

The age-adjusted prevalence ratios (CAC>0) were not significant for work days per week 

[<5: 0.91 (0.83–1.00), 5:(ref.), >5:1.09 (0.99–1.19)] (Table IV). For current work hours per 

day, only 9–11 hours was significant as compared with ≤8 hours [≤8: (ref.), 9–11: 1.12 

(1.02–1.23), >11:0.79 (0.67–1.07)] (Table V). In models combining the categories of days 

per week and hours per day, the age-adjusted prevalence ratios (CAC>0) for <5 days and > 

11 hours [1.42 (1.07–1.88)] and for >5 days and ≤8 hours [1.14 (1.02–1.27)] were 

significant as compared with 5 days and ≤8 hours, but not after further adjustment (Table 

VI). In models using only the positive CAC scores, increasing work days per week were not 

associated with higher mean CAC scores [<5:51.1 (41.6–62.6), 5:61.7 (54.6–69.9), >5:67.4 

(55.4–82.1); p=0.050] and increasing current work hours per week were not either [≤8:59.0 
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(52.9–65.7), 9–11:63.3 (52.0–77.1), >11:68.8 (43.7–108.2); p=0.129] (Supplement: Tables 

II–III). There were also no significant differences in mean CAC scores across the 

combinations of the days per week and hours per day categories (p=0.519) (Supplement: 

Table IV).

Discussion

Long work hours (>40 hours per week) are commonplace and associated with adverse health 

outcomes including CVD.1,2 We evaluated the independent association of current work 

hours with CAC, a marker of subclinical CVD. Higher levels of mean CAC scores were not 

associated with longer current work hours. In addition, gender, race/ethnicity, occupational 

group, job strain, and physical activity did not significantly modify the association between 

current work hours and CAC.

There is much research on associations between long work hours and CVD. Studies 

involving clinical disease have identified associations of long work hours with acute 

myocardial infarction, hypertension, coronary heart disease, stroke, biological functioning 

related to the development of CVD, disease pathways, and hematologic markers indicating 

increased risk of CVD. 4–16,26–28,34 Specific work hour thresholds have been associated with 

increased risk of CVD.28,29 In a low-risk, employed population (Whitehall II Study), the 

addition of data on work hours to the Framingham risk score improved risk prediction of 

CHD by 4.7%.30 In the Atherosclerosis Risk in Communities study, work organization was 

associated with carotid intima-media thickness.45 The results from these studies provided a 

strong rationale for our study on subclinical CVD using CAC.

To our knowledge, there are no studies on the association between long current work hours 

and CAC, but there are few related studies involving occupational factors and CAC. Kang et. 

al (2016) studied the association of shift work with CAC and coronary artery stenosis in 

male chemical plant workers. In contrast to our results with current work hours, rotating 

shift work employment and duration were associated with an increased risk of CAC. 55 In 

the Coronary Artery Risk Development in Young Adults (CARDIA) study, job strain was 

not associated with non-zero CAC at 5 or 18 years of follow-up. Participants in managerial 

or professional occupations were less likely to have a non-zero CAC than those in laborer 

occupations. 56 Also from the CARDIA study, lower socioeconomic status (SES) defined by 

education, occupation, and household income with repeated measurements over 15 years 

was associated with increased risk of CAC at year 20. 57 Similar to these studies, job strain 

was not positively associated with CAC in our study. Occupation was associated with CAC 

in a U-shaped manner, where both the lowest status (blue-collar workers) and highest status 

(management/professional) had the highest mean CAC values. Educational status was 

positively associated with current work hours and CAC. CVD is associated with non-White 

race/ethnicity, and with lower levels of education, occupational status, and job decision 

latitude. However, in the current sample, CAC was associated with White race/ethnicity, 

higher education, and higher job decision latitude, raising questions about associations 

between SES and risk in the MESA study.
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Although we did not find an independent association between current work hours and CAC, 

studies have shown that long work hours are associated with lifestyle risk factors, including 

suboptimal dietary intake, inadequate levels of exercise, and insufficient sleep, that may 

promote CAC through disease processes such as dyslipidemia, hypertension, or 

inflammation.14,21–24,58,59 A recent review emphasizes that the interplay between 

demographic and occupational factors may shape the effects of long work hours for different 

working populations in different ways based on gender, age, working conditions, and other 

factors.60

One limitation of the study is that we cannot infer causality due to the cross-sectional study 

design. Other limitations of this study design include the possibility of selection and 

temporal biases. Presence of symptoms not collected, such as fatigue, dyspnea, and chest 

pain on exertion, may have resulted in a selection bias to shorter work hours. This bias may 

be limited because individuals who reported doctor-diagnosed angina were ineligible. There 

is possible selection bias regarding increased participation of the medically uninsured in 

order to receive medical services, but there was probably little effect on the results because 

only 10% of the participants were uninsured. The use of self-reported current work hours, as 

opposed to information from administrative records, could likely bring about 

misclassification that could bias the results. Bias in self-reported current work hours may 

reduce the accuracy and/or precision of the data, obscuring the effect of the exposure. For 

example, it is unclear whether participants reported unpaid hours worked at home for the 

job, work-related mobile communications outside work hours, or overtime work hours. If 

work hours do influence the development of atherosclerosis, this is likely to occur over a 

long time period. The reported work hours in our study were based on all currently held jobs 

at the time of the interview, which may not accurately reflect hours worked in a participant’s 

entire work history and limits our ability to estimate the association under study. For 

example, participants age 65 and above represent 19% of the study sample and 32% of those 

working less than 40 hours per week. Although the measurement of CAC was state of the 

art, CT has limitations with regard to detecting microcalcifications.58 Coronary artery 

calcification (CAC) has different presentations and its formation is complex, i.e., densely 

and minimally-calcified plaque, microcalcification, etc.58,61 Information on shift work, work 

organization (e.g., work and employment conditions), sleep duration, or sleep quality was 

not available for our study. These data would have been highly relevant in our investigation 

of the association of current work hours and CAC. Data were not available to assess 

differences between characteristics of currently employed participants and non-participants 

or to calculate a specific participation rate among those currently employed.

The strengths of the study include a standardized protocol and large sample size, with 

sizeable numbers of participants by gender and race/ethnicity. The study also offered CAC 

scores, an uncommon and useful indicator of subclinical CVD. Central training and 

certification were required of study staff prior to conducting the clinical examinations of 

MESA study participants. Study measurements were subject to internal and external quality 

control programs. The MESA study offered a rich data set to examine these associations 

with subclinical CVD, with information on multiple factors that could potentially modify or 

confound the associations of interest.
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To our knowledge, this is the first study to investigate the association between current work 

hours and CAC in a well-described epidemiologic study. In this sample of MESA 

participants, we did not observe an association between works hours and CAC that was 

independent of demographic characteristics, and lifestyle and cardiovascular risk factors. 

This lack of an independent association suggests that, in our study, current work hours may 

have been a surrogate for the risk factors that are typically associated with them. A 

longitudinal study, including an objective measure of work hours collected over time, may 

be needed to investigate this association. Further characterization of the work organization, 

such as work and employment conditions, may also be warranted.
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Refer to Web version on PubMed Central for supplementary material.
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Table II.

Age-adjusted mean coronary artery calcium (CAC) scores and current hours of work per week by 

characteristics of participants.

Characteristics CAC scores Current hours per week

Mean (95% CI) Mean (SE)

Gender

 Women 2.86 (2.58–3.18) 37.1 (0.5)

 Men 8.62 (7.83–9.50) 40.7 (0.4)

 p-value* <.001 <0.001

Race/Ethnicity

 White (reference for p-value) 7.32 (6.52–8.23) 38.5 (0.5)

 Chinese American 5.52 (4.45–6.84) 38.9 (0.9)

 African American 3.53 (3.08–4.06) 40.9 (0.6)

 Hispanic 4.49 (3.82–5.27) 37.9 (0.7)

p-value* <.001 0.003

Educational status

 ≤High school grad/GED 4.14 (3.35–5.13) 37.3 (0.9)

 Some college/tech school 5.04 (4.52–5.62) 39.1 (0.5)

 Bachelor’s degree 5.58 (4.72–6.61) 38.9 (0.7)

 Graduate/professional 5.99 (5.13–6.99) 40.1 (0.7)

p-value† 0.036 0.097

Marital status

 Married/living as married 5.94 (5.42–6.51) 39.0 (0.4)

 Widowed/divorced/separated 3.82 (3.30–4.42) 39.4 (0.6)

 Never married 5.20 (4.04–6.69) 38.5 (1.1)

p-value* 0.002 0.739

Occupation

 Management/professional 5.49 (4.94–6.12) 39.6 (0.5)

 Sales/office 4.48 (3.79–5.28) 38.1 (0.7)

 Service 4.07 (3.38–4.90) 38.1 (0.8)

 Blue-collar 6.99 (5.81–8.41) 39.7 (0.8)

p-value* <.001 0.143

Smoking status

 Never 4.10 (3.70–4.55) 38.7 (0.4)

 Former 6.59 (5.82–7.47) 39.3 (0.5)

 Current 6.86 (5.66–8.32) 39.9 (0.8)

p-value* 0.006 0.374
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Characteristics CAC scores Current hours per week

Mean (95% CI) Mean (SE)

Alcohol use

 Never 3.78 (3.14–4.54) 39.0 (0.8)

 Former 5.78 (4.93–6.78) 39.0 (0.7)

 Current 5.46 (4.97–5.99) 39.1 (0.4)

p-value* 0.001 0.982

Diabetes mellitus††

 Normal 4.70 (4.33–5.11) 38.9 (0.4)

 Impaired fasting glucose 6.05 (4.88–7.50) 40.1 (0.9)

 Untreated diabetes 8.47 (5.18–13.85) 43.0 (2.1)

 Treated diabetes 11.48 (8.71–15.13) 38.6 (1.2)

p-value† <.001 0.153

Hypertension‡

 No 4.45 (4.06–4.88) 38.6 (0.4)

 Yes 7.12 (6.26–8.09) 39.9 (0.6)

p-value* <.001 0.056

Lipid lowering medication

 No 4.69 (4.34–5.07) 39.0 (0.3)

 Yes 11.91 (9.62–14.75) 39.3 (0.9)

p-value* <.001 0.804

Aspirin use

 No 4.60 (4.24–5.00) 39.4 (0.4)

 Yes 8.69 (7.35–10.26) 37.9 (0.7)

p-value* <0.001 <0.001

Family history of heart attack

 No 4.09 (3.71–4.51) 39.3 (0.4)

 Yes 7.13 (6.34–8.03) 39.1 (0.5)

p-value* <0.001 0.777

Family history of stroke

 No 5.17 (4.73–5.65) 38.9 (0.3)

 Yes 5.37 (4.70–6.14) 42.2 (1.4)

p-value* 0.638 <0.001

Job decision latitude (control)

 Low 4.35 (3.89–4.86) 39.0 (0.5)

 High 5.12 (4.54–5.76) 42.1 (0.5)

p-value* 0.050 <.001
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Characteristics CAC scores Current hours per week

Mean (95% CI) Mean (SE)

Job psychological demands

 Low 4.77 (4.25–5.35) 37.8 (0.5)

 High 4.60 (4.10–5.18) 43.2 (0.5)

p-value* 0.680 <0.001

*
p-value obtained from ANCOVA, tests of differences between mean values.

†
p-value obtained from ANCOVA, linear contrasts.

††
Diabetes mellitus: fasting glucose ≥100 mg/dL (2003 ADA fasting criteria).

‡
Hypertension: systolic pressure ≥140 mmHg, diastolic pressure ≥90 mmHg, or current use of antihypertensive medication (JNC VI 1997 criteria).
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Table IIIa.

Prevalence ratio of coronary artery calcium (CAC) score >0 by current work hours per week.

<40 (n=1,288) 40 (n=732) 41–49 (n=432) ≥50 (n=594)

PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI)

Model 1 1.01 (0.90–1.13) referent 1.18 (1.03–1.36) 1.11 (0.98–1.27)

Model 2 1.05 (0.95–1.18) referent 1.15 (1.01–1.32) 1.08 (0.95–1.23)

Model 3 1.00 (0.88–1.12) referent 1.13 (0.99–1.30) 1.07 (0.94–1.23)

Model 1: Adjusted for age.

Model 2: Adjusted for age and gender.

Model 3: Adjusted for age, gender, race/ethnicity, education, smoking status, pack-years of smoking, alcohol status, diabetes, hypertension, lipid 
lowering medication, family history of heart attack, family history of stroke, aspirin use, BMI, waist circumference, and job strain.
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Table IIIb.

Adjusted mean coronary artery calcium (CAC) scores by current work hours per week for subjects with a CAC 

score >0.

<40 (n=581) 40 (n=249) 41–49 (n=166) ≥50 (n=233)

p-value*Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI)

Model 1 58.8 (51.2–67.6) 55.2 (44.9–67.9) 76.9 (59.7–98.9) 59.6 (48.1–73.9) 0.602

Model 2 61.3 (53.4–70.2) 54.5 (44.6–66.7) 73.4 (57.3–93.9) 56.5 (45.8–69.7) 0.980

Model 3 56.0 (47.3–66.3) 57.8 (45.6–73.3) 59.2 (45.2–77.6) 51.2 (40.5–64.8) 0.686

*
P-values are obtained from multivariate linear regression models.

Model 1: Adjusted for age.

Model 2: Adjusted for age and gender.

Model 3: Adjusted for age, gender, race/ethnicity, education, smoking status, pack-years of smoking, alcohol status, diabetes, hypertension, lipid 
lowering medication, family history of heart attack, family history of stroke, aspirin use, BMI, waist circumference, and job strain.

Interaction by gender (Model 3): p = 0.867

Interaction by race/ethnicity (Model 3): p = 0.862

Interaction by occupational group (Model 3): p = 0.110

Interaction by job strain (Model 3): p = 0.429

Interaction by physical activity (Model 3): p = 0.619
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Table IV.

Prevalence ratio of coronary artery calcium (CAC) score >0 by current work days per week.

<5 days 5 days >5 days

(n=568) (n=1,827) (n=651)

PR (95% CI) PR (95% CI) PR (95% CI)

Model 1 0.91 (0.83–1.00) referent 1.09 (0.99–1.19)

Model 2 0.98 (0.88–1.10) referent 1.06 (0.96–1.16)

Model 1: Adjusted for age.

Model 2: Adjusted for age, gender, race/ethnicity, education, smoking status, pack-years of smoking, alcohol status, diabetes, hypertension, lipid 
lowering medication, family history of heart attack, family history of stroke, aspirin use, BMI, waist circumference, and job strain.
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Table V.

Prevalence ratio of coronary artery calcium (CAC) score >0 by current work hours per day.

≤8 hours 9–11 hours >11 hours

(n=2,169) (n=713) (n=162)

PR (95% CI) PR (95% CI) PR (95% CI)

Model 1 referent 1.12 (1.02–1.23) 0.85 (0.67–1.07)

Model 2 referent 1.11 (1.01–1.23) 0.79 (0.62–1.02)

Model 1: Adjusted for age.

Model 2: Adjusted for age, gender, race/ethnicity, education, smoking status, pack-years of smoking, alcohol status, diabetes, hypertension, lipid 
lowering medication, family history of heart attack, family history of stroke, aspirin use, BMI, waist circumference, and job strain.
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