











Table 3

Crude and adjusted odds ratio of masked hypertension at workplace by risk factors.

Variables Crude 95% CI P value Adjusted OR  95% CI P value

Body mass index 1.10 1.00-1.21 0.042 1.10 0.96 - 1.26 0.163
Smoking 0.94 0.51-1.73 0.852 2.13 0.95-4.79 0.066
Alcohol 1.47 0.80-2.71 0.215 1.49 0.71 -3.11 0.294
Exercise 1.28 0.63-2.61 0.498 1.25 0.51 -3.06 0.631
Sleep time ( <6 hours/day ) 0.85 0.44 - 1.65 0.629 0.98 0.44-2.19 0.960
Family history of hypertension 2.90 1.55-5.42 0.001 3.05 1.45 - 6.40 0.003
Total cholesterol (one SD increase) 1.23 091 - 1.65 0.181 1.09 0.73 - 1.64 0.666
Triglyceride (one SD increase) 0.99 0.73-1.35 0.960 0.89 0.53-1.48 0.643
HDL-cholesterol (one SD decrease) 0.79 0.59 -1.05 0.102 0.72 0.47-1.12 0.143
Fasting plasma glucose (one SD increase) 1.07 0.80-1.43 0.662 091 0.62-1.33 0.614
Job strain

low 1.00 1.00

medium 1.67 0.82-3.40 0.158 1.70 0.73 -3.96 0.219

high 3.74 1.36-10.29  0.011 3.67 1.05-12.83 0.042

Adjueted for age, body mass index, smoking, alcohol, exercise, family history of hypertension, sleep time, mean blood pressure, total cholesterol, triglyceride, fasting plasma glucose,

high-density lipoprotein cholesterol, working hours, support from supervisor, support from co-workers, and job strain.

CI; confidence interval, SD; standard deviation.

Figure 1 shows the relationship between masked
HT at workplace and clustering of risk factors
including family history of HT and job strains.
Subjects who had the clustering of these variables
had more risk for masked HT at workplace. The
combinations of medium job strain and family
history of HT, and high job strain and family
history of HT were significant risks for family
history of HT, compared to the combination of low

job strain and no family history of HT.

Figure 1.
Odds ratio

13.64%*
15 #: P<0.03

‘ 5.88%

| 427
d ’ 4.46
‘I 00 ’ 2.44 ’ :

Low job strain
Medivm job strain

With family history
of hypertension

Without family history
of hypertension

High job strain

4. Discussion

The present study demonstrated that 1) 20% of
white-color male employees had masked HT at
workplace, 2) Family history of HT and high job
strain were significant and independent risks for
masked HT at workplace by multiple regression
analysis, 3) The combination of high job strain and
family history of HT was an increasing the risk for
masked HT at workplace.

Kario indicated that masked HT, which was
defined as the increment of BP values in daily life
in spite of normotension in the clinic or office, had
three types such as morning HT, nocturnal HT, and
stress-induced HT (Kario, K, et al. 2006). HT
occurrence at workplace may be considered as one
of stress-induced HT. Masked HT developed an
adverse prognosis including cardiovascular events
and increased target organ damages (Pickering,
T.G, et al. 2007). Masked HT and sustained HT
were at equivalent risk for the occurrence of
cardiovascular diseases (Verberk, W.J, et al. 2007,



Cuspidi, C, et al. 2007; Mancia, G, et al. 2000).
Therefore, we should extend the research to
investigate the medical risks for masked HT at
workplace.

Several epidemiological studies reported that the
prevalence of masked HT was from 9 to 21% in a
general population (Sega, R, et al. 2001; Bombelli,
M, et al. 2005; Liu, J.E, et al. 1999). In Japan,
Harada K, Karube Y, et al. (2006) elucidated that
the prevalence of workplace HT was 23%, and that
of workplace hypertensive subjects with a normal
BP in the clinic or office was 21% in public
officials. The prevalence of masked HT at
workplace subjects in the present study was 20.0%,
which was similar to that of the previous studies.
Several previous studies demonstrated that risk
factors such as male, age, smoking, alcohol intake,
and high body mass index were associated with
masked HT (Schnall, P.L, et al. 1992; Bobrie, G,
et al. 2004; Trudel, X, et al. 2009). Ferrier C, Cox
H, et al. (1993) observed that the resting arterial
plasma noradrenaline concentration was higher in
normotensive subjects with a family history of
essential HT than those with no family history of
HT. Noll G, Wenzel RR, et al. (1996) showed that
the activity of sympathetic activity systems during
mental stress was more likely to increase in
subjects with family history of HT than those with
no family history of HT. Ohlin B, berglund G, et al.

(2008) demonstrated that stress-induced HT
was affected by a2p-adrenergic receptors which
were located in the central nervous system and in
periphery. These results could indicate that
subjects with family history of HT had the dys-
function of sympathetic nervous systems to
regulate normal BP at workplace. Several previous
studies indicated that high work stress affected
unhealthy behaviors such as smoking, lack of
exercise, and excessive alcohol intake (Liu, Y, and

Tanaka, H, 2002; Sokejima, S, and Kagamimori, S,

1998; Chandola, T, et al. 2008). Moreover, the
autonomic nervous system activated by repeated
high work stress affected dysregulation of the
hypothalamic-pituitary-adrenal axis (Kunz-
Ebrecht, S.R, et al. 2004), which disturbed the
circadian rhythm of cortisol and the development
of obesity, glucose intolerance, and high BP
(Brunner, E.J, et al. 2002). Subjects with family
history of HT were more likely to have high body
mass index and alcohol intake habit in the present
study, which conformed the previous studies. Thus,
the high work stress at workplace might be
associated with the masked HT at workplace.

Bobrie G, Clerson P, et al. (2008) demonstrated
that the factors leading to masked HT were closely
associated with the cardiovascular risk factors and
psychological aspects. Schnall PL, Pieper C, et al.
(1990) demonstrated that work stress such as high
psychological demands plus low decision latitude
at work caused masked workplace HT at seven
urban work sites of 215 employed men aged 30 to
60 years without evidence of coronary heart
disease. Harada K, Karube Y, et al. (2006)
elucidated that obesity and family history of
hypertension were closely associated with
workplace HT in civilian employees. However, the
previous studies could not investigate the cause of
HT occurrence at workplace from the combination
of physical and psychological aspects. We
demonstrated that the combination of high job
strain and family history of hypertension had
significantly higher odds ratio for HT occurrence
at workplace, which differed from previous
studies.

There are several limitations that should be
acknowledged in this study. First, because it was
cross-sectional, a cause—effect relationship cannot
be inferred. If more stressed persons had been
prone to take sick leaves or to quit, the influence of

stress on mental health may have been attenuated.



Second, our study subjects ranged from 34 to 60
years old in one public office. Therefore, we have
to be cautious in extending the present results to
the community. Second, we investigated work
stress conditions of study subjects once in the
present study. Thus, variations in work stress might
be occurred in the study period.

In conclusion, risk factors such as family history
of HT and high job strain are independent and
significant risks, more importantly, clustering of
these risk factors increased more risks for

workplace HT.

5. Figure legend

Figure 1

The relationship between masked HT at workplace
and clustering of risk factors including family
history of HT and job strains. Adjusted for age,
body mass index, alcohol, exercise, sleep time,
mean BP, total cholesterol, triglyceride, high-
density lipoprotein cholesterol, fasting plasma
glucose, working hours, and job strains.

*: <0.05 vs. the reference group of low job strain

and no family history of HT.
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