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Work Hours and Self-Reported Hypertension Among
Working People in California

Haiou Yang, Peter L. Schnall, Maritza Jauregui, Ta-chen Su, Dean Baker

Abstract—Among the risk factors for hypertension, stress, especially work stress, has drawn increasing attention. Another

potential work-related risk factor for hypertension identified in the past few years is work hours. This article presents
an analysis of work hours and self-reported hypertension among the working population in the state of California. The
data set used for this study comes from the Public Use File of the 2001 California Health Interview Survey. The logistic
regression analysis shows a positive association between hours worked per week and likelihood of having self-reported
hypertension. Compared with those working between 11 and 39 hours per week, individuals working 40 hours per week
were 14% (95% CI: 1.01 to 1.28) more likely to report hypertension, those who worked between 41 and 51 hours per
week were 17% (95% CI: 1.04 to 1.33) more likely to report hypertension, and those who worked >51 hours per week
were 29% (95% CI: 1.10 to 1.52) more likely to report hypertension after controlling for various potentially confounding
variables, including demographic and biological risk factors and socioeconomic status. This analysis provides evidence
of a positive association between work hours and hypertension in the California working population. (Hypertension.
2006;48:1-2.)
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pidemiological research has suggested that the work

environment, especially work stress, plays an important
role in the development of hypertension.!-¢ Recent research
suggests that long work hours may also be a work environ-
ment risk factor for hypertension.’'> Research on work hours
and hypertension, however, has primarily been conducted in
Asia, beginning with the interest in Japan about “Karoshi,”
which is “sudden death from overwork.”!3

Several Japanese studies have found a positive association
between long work hours and hypertension. Hayashi et al'#
showed that ambulatory blood pressure measurements (both
systolic and diastolic) of workers with 88 hours of overtime
per month were significantly higher than that of persons who
worked only 25 hours of overtime per month. In addition, the
diastolic ambulatory blood pressure of workers with 88 hours
of overtime in the busy season was significantly higher than
that of the same group of workers during a less busy com-
parison season. In another study, Iwasaki et al'> showed
significantly elevated systolic blood pressure among sales-
men aged 50 to 60 years who spent =61 hours per week
commuting and working as compared with those who spent
=57 hours.

However, findings on the association between long work
hours and hypertension have been inconsistent. In a 5-year
follow-up study, Nakanishi et al'® found that long working
hours were negatively associated with hypertension risk

among male Japanese white-collar workers. In a study of
male Korean engineers, Park et al'” also reported insufficient
evidence for a possible link between long working hours,
particularly >50 hours a week, and hypertension. Landsber-
gis® attributed the inconsistent findings in these studies in part
to the use of casual clinic blood pressure measurement in
some of the studies, which was less reliable than obtaining
work-time blood pressure using ambulatory blood pressure
monitoring.

Americans work longer hours than workers in most Euro-
pean countries, including the United Kingdom, Sweden, and
Germany.”-'8 Average work hours of Americans even ex-
ceeded Japanese workers in recent years.'® However, research
on the health effects of long work hours in the US population
has been limited. This study explored the relationship be-
tween work hours and self-reported hypertension using data
from the 2001 California Health Interview Survey.

Long work hours may increase the risk of development of
hypertension through several pathways. First, working longer
hours implies shorter time available for recovery, and insuf-
ficient time for sleep is thought to be associated with dis-
ruption of physiological processes.!*-2! Second, long work
hours are thought to be linked to hypertension risk related to
lifestyles and behaviors, including smoking, unhealthy diet,
and sedentary lifestyle. Furthermore, long work hours expose
workers for longer periods of time to noxious psychosocial
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factors in the work environment, such as job strain and
effort—reward imbalance, which are believed to be biological
arousal. These risk factors, in turn, may lead to permanent
physiological changes, such as hypertension.’

The effect of work hours on hypertension may be mediated
by occupation and socioeconomic status (SES). Persons who
work long hours among those with higher status occupations
and higher income may experience less negative health impact,
compared with those of lower occupation status and lower
income. It is important to control for potentially confounding
personal risk factors, lifestyles and behaviors, and occupational
factors in studying the association between long work hours and
hypertension.

Methods

Data

The data set used for this study comes from the Public Use File of the
2001 California Health Interview Survey (CHIS2001), which was a
random-digit dial telephone survey of the state of California civilian
and noninstitutionalized population. The survey was conducted for
the first time in 2001 and included >55 000 households. It was
conducted in English, as well as in a number of other languages,
including Spanish, Chinese, Vietnamese, Korean, and Khmer.22

The overall response rate was estimated as 37.7%, based on the
screener completion rate and the extended interview completion
rate.?? The representativeness of CHIS2001 data were evident by the
fact that its demographic characteristics were very similar to that of
the 2000 US Census, and its health characteristics and behaviors
were also very similar to a comparable random-digit dial telephone
survey in California, the California Behavioral Risk Factor Surveil-
lance System.?*

The data set used for the analysis is composed of a sample size of
24 205 working-age individuals, ages 18 to 64, who worked =11
hours per week, from the CHIS2001. The respondents represented a
population of ~1 588 000 workers in California who met the age
range and work hours criteria. This research was exempt from the
institutional review board review, because it was a study of existing
data without individual identifiers.

The CHIS2001 data set included information on demographic
characteristics; job environment characteristics, such as occupation
classification and work hours; ethnic classifications; and biological
and health behavioral-related risk factors, such as tobacco use, body
mass index (BMI), sedentary lifestyle, and self-reported diabetes.

Hypertension was assessed through self-report, and was elicited
by the question, “Have you been told by the doctor that you have
high blood pressure?” Hours of work per week was assessed by the
question, “How many hours per week do you USUALLY work at
ALL jobs or businesses?” The variable of hours of work per week
was recoded into 4 categories: (1) 11 to 39, (2) 40, (3) 41 to 50, and
(4) =51. Individuals with <11 hour of work per week were excluded
from the analysis to avoid a possible bias because of the fact that
those who work few hours per week (=10) are more likely to have
serious health conditions, including hypertension and cardiovascular
diseases. The reference group used for work hours per week in the
analysis was 11 to 39 hours per week.

Demographic variables used in the analysis include gender and
age. Age was recoded into 3 categories: (1) 18 through 35, (2) 36
through 50, and (3) 51 through 64. The reference group used in the
analysis was 18 to 35 years.

Biological risk factors for hypertension in the analysis included:
self-reported diabetes, tobacco consumption status, sedentary life-
style, and BMI. Tobacco consumption status was classified into 3
subgroups: never smokers, past smokers, and current smokers. They
were generated by recoding 2 variables, “‘smoking at least 100 cigarettes
during a respondent’s lifetime and/or currently smoking cigarettes” and
“smoke every day, some days, or not at all.” Sedentary lifestyle was
assessed with the questionnaire item, “Would you say that you sit most

of the day, stand most of the day, or walk around a lot?”” Self-reported
diabetes and sedentary lifestyle were coded into dichotomized variables.
BMI was classified into 3 categories: (1) under or normal weight (BMI
<25), (2) overweight (BMI =25 and <30), and (3) obese (BMI =30).
The reference group was for BMI in the analysis was “under or normal
weight” (BMI <25).

Occupation was assessed originally through an open-ended ques-
tion, which was later coded into a 13-category occupation variable
in the CHIS2001 Public Use File. These 13 categories were recoded
in this study into the following 8 occupational subgroups: (1) execu-
tives, administrators, and managers; (2) professionals and specialists;
(3) sales workers; (4) administrative support workers; (5) service
workers; (6) skilled workers (technicians, precision, craft, and repair
workers); (7) semiskilled workers (machine operators, assembly work-
ers, machine inspectors, transportation workers, or material or equip-
ment movers); and (8) unskilled workers (private household service
or protection service workers, equipment handlers, cleaners, or
farmers). The reference group used for occupation in the analysis
was the group of professionals and specialists.

SES variables included in the analysis were education and
household income. Education was recoded into 4 categories: (1) less
than high school, (2) high school, (3) some college, and (4) college
and higher. The reference group for education was less than high
school. Household income was recoded into 4 categories: (1) 0% to
99% federal poverty level, (2) 100% to 199% federal poverty level,
(3) 200% to 299% federal poverty level, and (4) =300% federal
poverty level. The reference group for income was 0% to 99% of the
federal poverty level, which was defined as the poverty line in the
United States.

Statistical Analysis

The California Health Interview Survey is a multi-stage, geograph-
ically stratified sample; therefore, sample weights based on the
sample design and provided by the CHIS were used for all of the
analyses to calculate estimates for the adult population of California.
Variance estimation methods appropriate for the multistage sample
were used to estimate variance for the population-weighted point
estimates in making all of the statistical comparisons.?>-2¢ Specifi-
cally, Jackknife replication methods were used for variance estima-
tion using the Stata 9.0 statistical package.?” The approach used by
the Jackknife replication method is to split the single sample into
multiple subsamples and use the variation among the subsamples to
obtain an estimate of the overall sampling variability.

Weighted descriptive statistics and measures of associations with
estimates for SEs and 95% Cls were computed. Descriptive statistics
for each study variable were generated to characterize factors
associated with hours of work and self-reported hypertension, using
X tests to compare categorical variables. The strength of association
between work hours and self-reported hypertension was estimated
with the odds ratio (OR) and 95% CI using logistic regression
analysis, controlling for relevant demographic factors, biological risk
factors, and SES variables.

Results
Descriptive statistics for the demographic and biological risk
factors and the percentage of self-reported hypertension by
different categories of the risk factors are presented in Table 1.
Approximately 42% of the California workers were aged 18
to 35, =40% were aged 36 to 50, and 18% were aged 51 to
64. The overall percentage of self-reported hypertension was
15.3% among the California working-age population. The pro-
portion of self-reported hypertension increased with age, ranging
from 7.2% for the youngest age group to 31.3% for the oldest
age group. The percentage of men (56.7%) was higher than that
of women (43.3%); however, the percentage of self-reported
hypertension was slightly higher for female workers (16.1%)
than for male workers (14.1%). Of California working-age
population, 50.7% were non-Hispanic white, 6.1% were
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TABLE 1. Demographic and Biological Risk Profiles by
Self-Reported Hypertension
Characteristics % Population % HTN 95% Cl P
Self-reported 15.3
hypertension
Age group, y <0.0001
18 to 35 424 7.2 6.6t07.9
36 to 50 39.6 16.6 15.71017.5
51 to 64 18.0 313 29.910 32.6
Gender <0.0001
Female 43.3 16.1 15.41016.8
Male 56.7 141 13.41014.9
Race/ethnicity <0.0001
Non-Hispanic white 50.7 16.6 1591017.3
Non-Hispanic black 6.1 22.1 19.8t024.5
Hispanic 31.3 13.0 11.91t014.3
Non-Hispanic Asian 11.9 125 11.51t013.4
Tobacco consumption <0.0001
status
Never smokers 58.8 12.9 12.31013.5
Past smokers 22.1 21.0 19.8 to 22.1
Current smokers 1941 16.0 14.751t017.40
Self-reported diabetes 3.6 409 37.7t044.3  <0.0001
Sedentary lifestyle 35.7 17.2 16.4t017.9  <0.0001
BMI <0.0001
Under or normal 457 8.5 8.0t0 9.1
weight
Overweight 36.0 17.5 16.410 18.0
Obese 18.4 28.3 26.8 10 30.0
Education <0.0001
Less than high 17.4 15.0 13.61016.5
school
High school 22.6 141 13.11015.3
Some college 26.3 17.0 16.1t0 18.1
College and higher 33.8 14.7 14.0t0 15.5
Household income <0.0001
0% to 99% federal 1.7 14.0 12.31016.0
poverty level
100% to 199% 17.7 13.3 12110145
federal poverty level
200% to 299% 13.7 14.6 13.21t0 16.1
federal poverty level
=300% federal 57.0 16.3 15.81016.8
poverty level

% Population indicates the weighted percent in worker population of
California; % HTN, percent with self-reported hypertension by risk factor
category; 95% Cl, 95% Cl of the % HTN estimate; P based on x? with jackknife
variance estimates.

non-Hispanic black, 8.2% were non-Hispanic Asian, and
31.3% were Hispanic. The percentage of blacks who reported
hypertension (22.1%) was significantly higher than that
reported by other race/ethnic groups. There were no strong
patterns of self-reported hypertension by education or house-
hold income, although it seemed that workers with some
college had a somewhat higher percentage than other groups,
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whereas workers from the highest category of household
income reported having more hypertension than the other
household income groups. However, it should be noted that
the associations in Table 1 are crude bivariate analyses and
may be confounded by other, correlated risk factors.

Approximately 59% of working-age individuals never
smoked, and 13% of them reported having hypertension. The
proportion of self-reported hypertension was relatively higher
among the past smokers and current smokers, 21% and 16%,
respectively, compared with those who never smoked. Among
the working-age population, 3.6% reported having diabetes,
and among these individuals, 40.9% reported having hyper-
tension. Approximately 35.7% of working-age individuals
reported having a sedentary lifestyle, and 17.2% of them
reported having hypertension.

Table 2 shows the percentages of working-age individuals
by occupation and hours of work per week and the percentage
of self-reported hypertension by categories of these variables.
Two occupational groups who had the highest percentages of
self-reported hypertension were managers (17.1%) and un-
skilled workers (16.6%). Groups with the lowest percentages
of self-reported hypertension were sales workers (13.2%) and
skilled workers (14%). One explanation why that manager
group had a higher self-reported hypertension may be the fact
that most of the managers were older persons with higher
blood pressure. There was a positive association between
work hours and self-reported hypertension. The percentage of
self-reported hypertension for the group with the shortest
hours per week, between 11 to 39 hours, was the lowest
(13.2%), and the group with longest hours per week, >50 was
the highest among all of the groups (17.1%). Those who
worked 40 hours per week (15.8%) and those who worked 41
to 50 hours per week (15.3%) had similar patterns of
self-reported hypertension.

TABLE 2. Occupational Characteristics by
Self-Reported Hypertension

Characteristics % Population % HTN 95% Cl P
Occupation <0.0001
Manager 13.7 1741 15.81018.5
Professional 16.1 14.0 12.7t015.4
Sales worker 10.8 141 12.81t015.4
Service worker 12.0 13.2 11.5t0 151
Clerical worker 131 15.2 13.61t017.0
Skilled worker 14.8 152 13.4t01741
Semiskilled worker 14.2 14.0 12.41015.7
Unskilled worker 55 16.6 13.91019.7
Hours work per week <0.0001
1110 39 23.1 13.2 12.2t014.3
40 415 158  15.1t016.5
41 to 50 21.7 153  1441t016.3
=51 13.7 17.1 15.81018.5

% Population indicates the weighted percent in worker population of
California; % HTN, percent with self-reported hypertension by risk factor
category; 95% Cl, 95% Cl of the % HTN estimate; P based on x? with jackknife
variance estimates.
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To evaluate potential confounding variables that should be
included in a multivariate analysis of self-reported hyperten-
sion and work hours, we also examined associations between
work hours per week and the demographic and biological risk
factors. The findings of the bivariate analyses in Table 3
indicate that work hours were associated with most of the
demographic and biological risk factor variables. Some of the
associations were quite strong. For example, gender was
strongly associated with self-reported hypertension, with
18.2% of men working =51 hours per week compared with
7.8% among women. College graduates were more likely to
work longer hours than workers in the other education
categories. Household income had a strong positive associa-
tion with hours worked per week. Self-reported hypertension
was also higher among workers who were past or current
smokers, compared with those who never smoked and
among overweight and obese workers compared with under
or normal weight workers. Associations for many of the
variables were not as strong, although the P values were
significant, which may be because of the large study popu-
lation size.

A multivariate logistic regression model was developed to
evaluate the relationship between work hours and self-
reported hypertension, controlling for the demographic vari-
ables, biological risk factors, and occupation. This model
included all of the variables shown in Tables 1 and 2, except
for BMI. The rationale was that increasing work hours may
act as a risk factor for obesity, as well as for hypertension. In
other words, BMI may be an intervening variable, but it is not
a confounder for the relationship between hypertension and
work hours.

The findings of the logistic regression analysis are shown
in Table 4. Expected patterns for hypertension are observed
among the demographic variables and biological risk factors.
Age, male gender, lifetime cigarette use, self-reported diabe-
tes, and a sedentary lifestyle were all positively associated
with self-reported hypertension, whereas household income
was negatively associated with self-reported hypertension.
Non-Hispanic blacks had significantly higher odds of report-
ing hypertension compared with non-Hispanic whites and
non-Hispanic Asians and Hispanics.

Compared with professionals, clerical workers had a sig-
nificantly higher prevalence of self-reported hypertension
(OR: 1.23;95% CI: 1.00 to 1.51). Unskilled workers were the
most likely to have self-reported hypertension (OR: 1.50;
95% CI: 1.00 to 2.25), compared with professionals. This
pattern of clerical and unskilled workers having a higher
prevalence of hypertension is consistent with research on job
strain, in which low control over work tasks is a risk factor for
ambulatory blood pressure and hypertension.

There was a monotonic exposure-response pattern be-
tween work hours and self-reported hypertension. After con-
trolling for all of the other risk factors, work hours per week
were independently and significantly associated with self-
reported hypertension. Individuals who worked 40 (OR: 1.14;
95% CI: 1.01 to 1.28) or 41 to 50 hours per week (OR: 1.17;
95% CI: 1.04 to 1.33) were at intermediate risk of hyperten-
sion. Individuals who worked =51 hours per week were 1.29
times (95% CI: 1.10, 1.52) more likely to have self-reported

TABLE 3. Demographic and Biological Risk Profiles by Work
Hours per Week

Work Hours per Week

Characteristics 11039 40 41t050 =51 P
Age group, y <0.0001
18 to 35 27.2 414 19.3 121
36 to 50 18.5 421 24.2 15.2
51 to 64 23.4 40.6 21.9 14.2
Gender <0.0001
Female 343 42.1 15.7 7.8
Male 145 41.1 26.3 18.2
Race/ethnicity <0.0001
Non-Hispanic white 24.3 35.3 24.5 15.9
Non-Hispanic black 23.0 48.2 171 1.7
Hispanic 21.9 47.7 8.8 11.6
Non-Hispanic Asian 20.7 48.9 19.8 10.6
Tobacco consumption <0.0001
status
Never-smokers 24.8 415 211 12.6
Past smokers 20.2 41.3 235 15.1
Current smokers 2141 421 21.4 15.4
Self-reported diabetes 21.2 46.5 18.5 13.8 0.02
Not self-reported 321 41.2 21.8 13.7
diabetes
Sedentary lifestyle 1741 43.1 25.5 14.3 <0.0001
Not sedentary lifestyle 26.3 40.7 20.0 13.3
BMI <0.0001
Under or normal 27.9 40.9 19.8 1.4
weight
Overweight 18.4 41.7 239 16.0
Obese 20.0 42.9 22.1 149
Education <0.0001
Less than high school 211 49.2 16.1 13.6
High school 26.2 43.6 19.5 10.7
Some college 27.3 41.0 19.5 12.2
College and higher 18.7 36.7 27.7 16.9
Household income <0.0001
0% to 99% federal 34.0 46.4 11.3 8.4
poverty level

100% to 199% federal 26.3 46.5 15.9 11.3
poverty level
200% to 299% federal 24.3 443 19.3 121
poverty level

=300% federal 19.5 38.3 26.2 15.9
poverty level
Occupation <0.0001

Professional 23.3 35.2 25.8 15.7
Manager 14.0 329 33.5 19.5
Clerical worker 29.5 46.2 17.6 6.7
Sales worker 31.4 28.2 23.2 17.2
Service worker 40.9 359 12.1 11.2
Skilled worker 29.5 46.2 17.6 6.7
Semiskilled worker 1.7 51.1 24.0 131
Unskilled worker 1541 494 20.8 14.7

P based on y? with jackknife variance estimates.
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TABLE 4. Multivariate Logistic Regression of
Self-Reported Hypertension

Characteristics OR 95% Cl P
Age group, y

18 t0 35 1.00

36 to 50 253 21810294  <0.0001

51 to 64 571 493t06.62 <0.0001
Gender

Female 1.00

Male 124 1111139 <0.0001
Race/ethnicity

Non-Hispanic white 1.00

Non-Hispanic black 165 13410203 <0.0001

Hispanic 0.85 0.73t00.98 0.03

Non-Hispanic Asian 089 0.77t01.02 0.10
Education

Less than high school 1.00

High school 095 0.78101.16 0.58

Some college 1.03 0.84t01.25 0.79

College and higher 0.81 0.67100.98 0.03
Household Income

0% to 99% federal poverty level 1.00

100% to 199% federal poverty level  0.81

200% to 299% federal poverty level  0.84

=300% federal poverty level 0.77
Tobacco consumption status

0.63t0 1.04 0.10
0.62t01.14 0.27
0.60t0 0.98 0.04

Never smokers 1.00

Past smokers 126 1.13t01.41  <0.0001

Current smokers 116  1.01t01.32 0.03

Self-reported diabetes 266 223t03.19  <0.0001

Sedentary lifestyle 110 0.99to1.21 0.066
Occupation

Professional 1.00

Manager 111 0.96to01.27 0.15

Clerical worker 123 1.00to1.51 0.05

Sales worker 1.00 0.85t01.18 0.97

Service worker 1.06 0.88t01.27 0.54

Skilled worker 1.05 0.871t01.20 0.58

Semiskilled worker 097 0.78101.20 0.75

Unskilled worker 150 1.00t02.25 0.05
Work hours per week

11 t0 39 1.00

40 114 1.01t01.28 0.04

41 to 50 117  1.04101.33 0.01

=51 129 1.10to1.52 0.002

hypertension than individuals who worked 11 to 39 hours per
week.

When BMI was included in the multivariate model, the
overall patterns remained the same. The association between
work hours per week and self-reported hypertension was still
evident, although the association was somewhat weaker.
Individuals who worked =51 hours per week were 1.21 times
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(95% CI: 1.02 to 1.44; P=0.03) more likely to have self-
reported hypertension than individuals who worked 11 to 39
hours per week. Individuals who worked 40 (OR: 1.12; 95%
CI: 0.98 to 1.26) or 41 to 50 hours per week (OR: 1.12; 95%
CI: 0.98 to 1.28) were still at intermediate risk of hyperten-
sion, although the associations were weaker.

Discussion

The findings of this study with population-based data dem-
onstrate that increasing work hours may act as a risk factor for
hypertension after controlling for biological and behavioral-
related risk factors and for occupation and SES. Although
much of the previous research on work hours and hyper-
tension has been conducted in Asia, this study is on a US
working-age population and provides evidence supporting
research conducted in Japan. This study contributes to the
growing body of literature on the health effects of work
hours. Previous research suggests that long work hours have
increased mortality!%-19-282° and have an impact on a number
of adverse health conditions, including cardiovascular dis-
ease,'330-31 diabetes,3>33 and hypertension.!4-16:34 In addi-
tion, a number of studies have also shown that long work
hours lead to disability retirement®>> and are related to self-
reported physical health problems and fatigue,?® as well as
increased rates of accidents and injuries at work.?37-38

This study also shows a statistically significant occupa-
tional variation in self-reported hypertension. The pattern of
professionals having a lower prevalence of hypertension than
that of clerical and unskilled workers is consistent with other
studies, which suggests that occupations requiring more
challenging and mentally active work may have a protective
effect against hypertension.?*-4! The negative association
between SES and self-reported hypertension and the ethnic
variation in self-report hypertension indicated in the study
are also consistent with previous studies on SES and
hypertension.+>43

Self-reported hypertension is a common form of assess-
ment used in large-scale surveys in the absence of measured
hypertension. The reliability and validity of self-reported
hypertension has been examined. Substantial agreement was
found in a study comparing subjects’ self-reported hyperten-
sion with information from medical records.** Other studies
found that the proportion of self-reported hypertension was
usually lower than the measured blood pressure.*>#¢ The
National Health and Nutrition Examination Survey found that
30% of participants were unaware that they had hyperten-
sion.*” Self-reported hypertension could, therefore, be treated
as a comparable measurement of “awareness of hyperten-
sion.”*8 Self-reported hypertension seems to be an unbiased
underestimation of true hypertension.

It is important to note the strength of population-based
survey data in measuring work hours. It is likely that people
have >1 job, and work hour information about those who may
have >1 job may be delimited to the number of work hours in
a specific organizational system. This study, however, covered
workers from various occupations and industries without bound-
aries of different work sites or employment systems, and, thus,
total numbers of hours work reported may be a more accurate
estimate.
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However, this analysis could not capture the health effect
of nonpaid work hours at home because of limitations of the
data. It is important to assess the health effect of nonpaid
work hours among people with or without a paid job outside
of the home. It is common for working women to work
“second shifts” to fulfill their household and childcare re-
sponsibilities domestically after their full-time or part-time
paid job outside of the home.*°

Population-based and cross-sectional studies on health
effects of work hours may be biased because of selection
effects (“the healthy worker effect”), because healthier work-
ers tend to work longer hours. To avoid a possible bias
because of the healthy worker effect, this study excluded
individuals with <11 hours of work per week from the
analysis, because those who work fewer hours per week
(=10) are more likely to have serious health conditions,
including hypertension and cardiovascular diseases. How-
ever, this study is not able to shed light on the potential
impact of duration of exposure to long working hours that has
been used often in shift work research. Clearly, studies with
better measurements for blood pressure and work hours and
longitudinal designs are needed in future research.!9-0-51

Perspectives

The results from this study with cross-sectional and pop-
ulation-based data suggest that increased work hours may act
as a risk factor for hypertension. This study has implications
at both the individual and societal levels. At the individual
level, one implication for this study is the need to increase
public awareness of the potential harmful health impacts of
long work hours on the cardiovascular system, especially in
light of the asymptomatic nature of hypertension. This is a
challenging task, because people are often driven to work
long hours either voluntarily or involuntarily because of
organizational (employer) demands, cultural beliefs, atti-
tudes, or economic reasons.

At the societal level, the results from this study have
implications for work hour regulations. There is a long-
standing debate about long work hours in different countries.
The European Union work hour directive has included a
maximum of 48 hours of work per week.>? The Japanese
government has implemented administrative guidance on
overtime, which suggests that all employees should not work
>45 hours of overtime per month and that there will be
government intervention if overtime exceeds 100 hours per
month.'® Nearly every country has some type of regulation
regarding limiting working time for adults except the United
States. Despite long-standing and widespread agreement that
work hours should be limited, preventing excessive overtime
remains a pressing issue for the United States.

Disclosures
None.

References
1. Greiner BA, Krause N, Ragland D, Fisher JM. Occupational stressors and
hypertension: a multi-method study using observer-based job analysis and
self-reports in urban transit operators. Soc Sci Med. 2004;59:1081-1094.

20.

21.

22.

23.

24.

. Steptoe A, Willemsen G. The influence of low job control on ambulatory

blood pressure and perceived stress over the working day in men and
women from the Whitehall II cohort. J Hypertens. 2004;22:915-920.

. Landsbergis PA, Schnall PL, Pickering TG, Warren K, Schwartz JE.

Lower socioeconomic status among men in relation to the association
between job strain and blood pressure. Scand J Work Environ Health.
2003;29:206-215.

. Tsutsumi A, Kayaba K, Tsutsumi K, Igarashi M. Association between job

strain and prevalence of hypertension: a cross sectional analysis in a
Japanese working population with a wide range of occupations: the Jichi
Medical School cohort study. Occup Environ Med. 2001;58:367-373.

. Schnall PL, Landsbergis PA, Pickering TG, Schwartz JE. Perceived job

stress, job strain, and hypertension. Am J Public Health. 1994;84:
320-321.

. Schnall PL, Schwartz JE, Landsbergis PA, Warren K, Pickering TG.

Relation between job strain, alcohol, and ambulatory blood pressure.
Hypertension. 1992;19:488-494.

. Caruso C, Hitchcock EM, Dick RB, Russo JM, Schmit JM. Overtime and

Extended Work Shifts: Recent Findings on Illnesses, Injuries and Health
Behaviors. Cincinnati, OH: National Institute for Occupational Safety and
Health; 2004:1-49.

. Landsbergis P. Long work hours, hypertension, and cardiovascular

disease. Cad Saude Publica. 2004;20:1746-1748.

. van der Hulst M. Long work hours and health. Scand J Work Environ

Health. 2003;29:171-188.

. Hoshuyama T. Overwork and its health effects—current status and future

approach regarding Karoshi. Sangyo Eiseigaku Zasshi. 2003;45:187-193.

. Spurgeon A, Harrington JM, Cooper CL. Health and safety problems

associated with long working hours: a review of the current position.
Occup Environ Med. 1997;54:367-375.

. Harma M. Are long workhours a health risk? Scand J Work Environ

Health. 2003;29:167-169.

. Uehata T. Long working hours and occupational stress-related cardiovas-

cular attacks among middle-aged workers in Japan. J Hum Ergol (Tokyo).
1991;20:147-153.

. Hayashi T, Kobayashi Y, Yamaoka K, Yano E. Effect of overtime work

on 24-hour ambulatory blood pressure. J Occup Environ Med. 1996;38:
1007-1011.

. Iwasaki K, Sasaki T, Oka T, Hisanaga N. Effect of working hours on

biological functions related to cardiovascular system among salesmen in
a machinery manufacturing company. Ind Health. 1998;36:361-367.

. Nakanishi N, Yoshida H, Nagano K, Kawashimo H, Nakamura K, Tatara

K. Long working hours and risk for hypertension in Japanese male white
collar workers. J Epidemiol Community Health. 2001;55:316-322.

. Park J, Kim Y, Cho Y, Woo KH, Chung HK, Iwasaki K, Oka T, Sasaki

T, Hisanaga N. Regular overtime and cardiovascular functions. Ind
Health. 2001;39:244-249.

. International Labour Organization. Key Indicators of the Labour Market.

Available at: http://www.ilo.org/public/english/employment/strat/kilm/
kilm06.htm. Accessed March 2005.

. Steenland K. Shift work, long hours, and cardiovascular disease: A

review. Occupat Med. 2000;15:7-17.

Steenland K. Epidemiology of occupation and coronary heart disease:
research agenda. Am J Ind Med. 1996;30:495-499.

Gangwisch JE, Heymsfield SB, Boden-Albala B, Buijs RM, Kreier F,
Pickering TG, Rundle AG, Zammit GK, Malaspina D. Short sleep
duration as a risk factor for hypertension: analyses of the first National
Health and Nutrition Examination Survey. Hypertension. 2006;47:
833-839.

Ponce NA, Lavarreda SA, Yen W, Brown ER, DiSogra C, Satter DE. The
California Health Interview Survey 2001: Translation of a major survey
for California’s multiethnic population. Public Health Rep. 2004;119:
388-395.

California Health Interview Survey. CHIS 2001 Methodology Series:
Report 4-response rates. Available at: http://www.chis.ucla.edu/
methods_design.html. Accessed April 2006.

California Health Interview Survey. The CHIS 2001 sample: response
rate and representativeness, Technical Paper No. 1. California Health
Interview Survey Technical Paper. Available at: http://www.chis.ucla.
edu/pdf/2001_response_representativeness.pdf. Accessed June, 2006.

. California Health Interview Survey. CHIS 2001 Methodology Series:

Report 1-sample design. Available at: http://www.chis.ucla.edu/pdf/
2001 _response_representativeness.pdf. Accessed June, 2006.



26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

| balt2/zhy-hyp/zhy-hyp/zhy01006/zhy8981-06z | xppws | S=1 | 8/8/06 | 13:19 | Art: 074351 | Input-jas |

California Health Interview Survey. CHIS 2001 Methodology Series:
Report 5-weighting and variance estimation. Available at: http://
www.chis.ucla.edu/pdf/CHIS2001_method5.pdf. Accessed Janaury 2006.
Stata. Stata Survey Data: Reference Manual, Release 9. College Station,
TX: Stata Press; 2005.

Steenland K, Fine L. Shift work, shift change, and risk of death from heart
disease at work. Am J Ind Med. 1996;29:278 -281.

Buell P, Breslow L. Mortality from coronary heart disease in California
men who work long hours. J Chronic Dis. 1960;11:615-626.

Sokejima S, Kagamimori S. Working hours as a risk factor for acute
myocardial infarction in Japan: Case-control study. BMJ. 1998;317:
775-780.

Liu Y, Tanaka H. Overtime work, insufficient sleep, and risk of non-fatal
acute myocardial infarction in Japanese men. Occup Environ Med. 2002;
59:447-451.

Kawakami N, Araki S, Takatsuka N, Shimizu H, Ishibashi H. Overtime,
psychosocial working conditions, and occurrence of non-insulin
dependent diabetes mellitus in Japanese men. J Epidemiol Community
Health. 1999;53:359-363.

Nakanishi N, Nishina K, Yoshida H, Matsuo Y, Nagano K, Nakamura K,
Suzuki K, Tatara K. Hours of work and the risk of developing impaired
fasting glucose or type 2 diabetes mellitus in Japanese male office
workers. Occup Environ Med. 2001;58:569-574.

Nakanishi N, Nakamura K, Ichikawa S, Suzuki K, Tatara K. Lifestyle and
the development of hypertension: a 3-year follow-up study of
middle-aged Japanese male office workers. Occup Med (Lond). 1999;49:
109-114.

Krause N, Lynch J, Kaplan GA, Cohen RD, Goldberg DE, Salonen JT.
Predictors of disability retirement. Scand J Work Environ Health. 1997;
23:403-413.

Ettner SL, Grzywacz JG. Workers’ perceptions of how jobs affect health:
a social ecological perspective. J Occup Health Psychol. 2001;6:101-113.
Ono Y, Watanabe S, Kaneko S, Matsumoto K, Miyao M. Working hours
and fatigue of Japanese flight attendants (FA). J Hum Ergol (Tokyo).
1991;20:155-164.

Park J, Kim Y, Chung HK, Hisanaga N. Long working hours and
subjective fatigue symptoms. Ind Health. 2001;39:250-254.

Karasek RA, Theorell TG, Schwartz J, Pieper C, Alfredsson L. Job,
psychological factors and coronary heart disease. Swedish prospective
findings and US prevalence findings using a new occupational inference
method. Adv Cardiol. 1982;29:62—-67.

40

41.

42.

43.

44.

45.

46.

47.

48.

49.
50.

51.

52.

Yang et al Work Hours and Hypertension 7

. Schnall PL, Schwartz JE, Landsbergis PA, Warren K, Pickering TG. A

longitudinal study of job strain and ambulatory blood pressure: results
from a three-year follow-up. Psychosom Med. 1998;60:697-706.
Landsbergis PA, Schnall PL, Pickering TG, Warren K, Schwartz JE.
Life-course exposure to job strain and ambulatory blood pressure in men.
Am J Epidemiol. 2003;157:998 -1006.

Sorel JE, Ragland DR, Syme SL. Blood pressure in Mexican Americans,
whites, and blacks. The Second National Health and Nutrition Exami-
nation Survey and the Hispanic Health and Nutrition Examination
Survey. Am J Epidemiol. 1991;134:370-378.

Burt VL, Whelton P, Roccella EJ, Brown C, Cutler JA, Higgins M, Horan
M]J, Labarthe D. Prevalence of hypertension in the US adult population :
Results from the Third National Health and Nutrition Examination
Survey, 1988—-1991. Hypertension. 1995;25:305-313.

Okura Y, Urban LH, Mahoney DW, Jacobsen SJ, Rodeheffer RIJ.
Agreement between self-report questionnaires and medical record data
was substantial for diabetes, hypertension, myocardial infarction and
stroke but not for heart failure. J Clin Epidemiol. 2004;57:1096-1103.
Bergmann MM, Jacobs EJ, Hoffmann K, Boeing H. Agreement of self-
reported medical history: comparison of an in-person interview with a
self-administered questionnaire. Eur J Epidemiol. 2004;19:411-416.
Klungel OH, de Boer A, Paes AH, Seidell JC, Bakker A. Cardiovascular
diseases and risk factors in a population-based study in The Netherlands:
agreement between questionnaire information and medical records. Neth
J Med. 1999;55:177-183.

Hajjar I, Kotchen TA. Trends in prevalence, awareness, treatment, and
control of hypertension in the United States, 1988-2000. JAMA. 2003;
290:199-206.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL
Jr, Jones DW, Materson BJ, Oparil S, Wright JT Jr, Roccella EJ, the
National High Blood Pressure Education Program Coordinating Com-
mittee. Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure. Hyper-
tension. 2003;42:1206-1252.

Hochschild AR, Machung A. The Second Shift. Avon Books; 1990.
Knutsson A. Methodological aspects of shift-work research. Chronobiol
Int. 2004;21:1037-1047.

Knutsson A, Akerstedt T, Jonsson BG, Orth-Gomer K. Increased risk of
ischaemic heart disease in shift workers. Lancet. 1986;2:89-92.
Akerstedt T, Kecklund G. The future of work hours—the European view.
Ind Health. 2005;43:80—84.

AQ: 5

AQ: 6





