socloeconomic status have a greater waist circumfer-
ence (7). A recent Whitehall 11 study, with an aver-
age |4-year-follow-up, showed am association between
chronic work stress and the metabolic syndrome, more
exposure 1o a state of low support with job strain being
associated with a greater risk of the metabolic syndrome
even after adjustment for employment grade and health
behavior (8).

Many epidemiologic investigations have used waist
circumference or waist-to-hip ratio as an anthropomet-
ric measurement index of ubdominal obesity, which is
closely related 1o the metabolic syndrome. Rosmond
et al (9) and Rosmond & Bjorntorp (10) reported that
inferior work conditions, such as less satisfaction with
work management, less influence on work situations,
and a lack of attempts to alter work siluations, were us-
sociated with an increased waist-to-hip ratio.

In our previous cross-sectional investigation on
Japanese employees, we found no statistically signifi-
cant correlation between job demand—contral and body
mass index (BMI) or waist-to-hip ratio (11). However,
we believe that a follow-up study would better clarify
the influence of job demand-control on anthropometric
measures, waist circumference, or waist-to-hip ratio,
since, for example, considerable time must elapse before
any changes in anthropometric measurements become
apparent after exposure to certain work conditions. In
addition, in the past decade, many companies in indus-
trial counirics have been trying to dynamically outrun
others in the global economy race by introducing various
managerial innovations, such as just-in-time production
and total quality management (12). As & resull, we can
expect a rapid change in the work stress perceived by

Therefore, in this study, we compared the results
of two psychosocial work characteristics of the same
persons in investigations conducted at an interval of 6
years and examined how changes in job demand-control
alfected the workers' anthropomelric measurements.

Study population and methods

In our study, nonmanual and manual employees work-
ing for an aluminum-products factory in a rural area of
Japan were usked (o reply o the Japanese version of
the job content questionnaire (13), about the status of
job demand-control-support as individual psychosocial
work characteristics, The survey was conducted twice,
first from April 1996 through March 1997 and then from
April 2002 through March 2003, On both occasions,
only the persons who had provided their written consent
to participate were included in the investigation. The
selected workers were aged 30 to 53 years at the time
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of the first examination so that they were under 60 years
of age, namely, the retirement age of the factory, al the
time of the second examination. The participation rate of
the first examination was 91.4% of the registered work-
ers, or 2821 men and 1701 women, excluding pregnant
women, as of 1 May 1996. Altogether 121 men and 39
women out of this population missed the opportunities
or refused to consent 1o having their waist circumference
measured. Before the second examination, 186 men
and 184 women had resigned and 185 men had been
transferred, and consequently they were excluded from
the follow-up. Furthermore, 72 men and 97 women who
did not reply to the second job conteni questionnaire or
failed to undergo the second waist circumference mea-
suremient were also excluded.

Altogether, we included 2200 men and 1371 women
as eligible participants whose data from the questionnaire
and anthropometric measurements at both examinations
were avallable and who had given complete replies 10
the questions concerning the confounding factors, such
a5 sedentary job, shift work, and other health behavior,
at the first examination, Managers and professionals
accounted for 14% of all the men, whereas only 2% of
the women were managers or professionals.

Job strain was calculated as » value of job demand
divided by job control. The median value of each psy-
chosocial work characteristic of the participants from the
age of 30 10 53 years did not change between the two
surveys. The median values of the job demand scores,
the job control scores, and the scores for worksite sup-
port were 66, 32 and 23 for the men and 60, 32, and 22
for the women, respectively. But the median values of
the job strain scores slightly changed, from 0.485 for the
men and 0.533 for the women in the first examination to
0.500 for the men and 0.536 for the women, respectively,
in the second examination. The scores for job control,
job demand, worksite support, and job strain in each
examination were dichotomized at the median value for
the men and women separately and then categorized
into three groups as follows: group I: low score in both
the first and second examinations, group II: low score
in the first examination and high score in the second
(or high in the first and low in the second), and group
I11: high in both the first and second examinations
(figure 1).

Anthropomelric measuremenls

Anthropometric measurements were conducted within a
month before or after the questionnaire survey on both
occasions, the weight, height, and waist circumference
of the participants being measured with them wear-
ing light clathes. The BMI (kg/m?) of the participants
was calculated by dividing their weight by their height
squared. The waist circumference (centimeters) was
289
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measured at the umbilicus level by experienced nurses.
Underwear womn to correct body shape was removed.

Sedentary job and shift work as other work character-
Istics

Sedentary job was categorized into three groups ac-
cording to the average number of sedentary hours per
workday in the previous year (“<1 hour”, “21 and <4
hours™, and “25 hours"). The three-shift workers who
waorked nights were categorized as n shift work group,
2s opposed 1o a nonshift work group, No female worker
in the factory was engaged in three-shift work,

Other health behavior

Queries were made about several lifestyle factors. The
workers were clussified as “non- or ex-smokers™ and
“current smokers"”, Alcohol consumption was measured
in terms of grams of ethanol consumed per week and was
calegorized into five groups for the men (ie, no drinking,
1=175 g/week, 176-350 g/week, 351-525 g/week, and
2526 g/week). As only five women ingested more than
350 grams of alcohol per week. alcohol consumption
was into three groups as follows: non-
drinker, 1-175 g/week, and 2175 g/week. Exercise for
the men was classified as “almost no exercise”, “light
exercise”, "brisk and sweating exercise once or twice o
week" and “brisk and swealing exercise more than three
times a week"”. The degree of education for the men
was determined by the total years of education and was
classified as “<11 years”, “11-12 yeans™, “13-14 years”,
and “=15 years" of education. Since relatively few
women participated in brisk and sweating exercise more
than three times a week or had more than 15 years of
education, exercise and education were re-categorized
into three groups for the women (“almost no exercise”,
“light exercise”, and “brisk and sweating exercise™ and

“<11 years™, “11-12 years®, and “213 years”, respec-
tively), Marital status was divided into “married” and
“previously or never married”.

200  scandJ work Envicon Health 2008, vol 34, no 4

ortransterred after he 151 cxamination.]

This study was approved by the Ethics Commilice
of the Kanazawa Medical University.

Statistical analyses
The data were analyzed separately for the men and
women using an SAS program package (SAS Inc, Cary,
NC, USA). Changes in BMI and waist circumference
were expressed as (second examination value — first ex-
amination value) / first examination value, The BMI and
waist circumference in the first examination, the change
in BMI, and the change in waist circumference were
compared among different groups using a general lincar
model. The data for sedentary job, shift work, smoking
habits, alcohol consumplion, exercise, education, and
marital status (inguired about in the first examination)
were adopted as potential confounding factors.
Logistic regression analyses were used to caloulate
the odds ratios of the change in BMI and the change in
waist circumference sbove the 75th percentile sccord-
ing 10 changing job strain; they were (.0458 and 0.0600
for the men and 0.0456 and 0.1080 for the women,
respectively.

Results

The mean period from the first 10 the second examina-
tion of the job content questionnaire was 72.0 (SD 2.7)
months for the men and 71.2 (SD 1.7) months for the
women.

Table | shows the differences in the mean values for
age, BMI, waist circumference, and psychosocial work
characteristics in the first examination between the work-
ers with complete data from the two surveys and those
for whom only data from the first examination were
available. For the men, those who participated in both
examinations were younger and had lower job control
than those who participated only in the first examination.
For the women, the latter group was younger and had
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Table 1, Mean levels and standard deviations (SD) of the body mass index (BMI), waist cicuméerence, and psychosochsl work tharucter-
Istics at tha first axamination for those wha participatad in both the baseline and the lollow-up examinations and those who participated

only at the baseline.
Man - Woman
N Particpation Participation  P-value N Particpation N Paticipstion Pvalud
i baseling ! basaling ot baseling at basafing
and in foov-up only and In followup only
Mean 50 Mean 5D Maan SD Mean S0
Age 2200 418 64 7R 427 &R QD 1B\ s17 63 e 49 7 Aan
BMI (kg/m) 22 28 M N1y 28 042 n4 32 3 8 a4 024
Waist (om) mi 77 BST 802 74 o nr ez 3| 733 98  Am
Job contral 652 100 751 663 104 o002 586 0.0 348 581 W04 035
Job cemand 2N 48 7 320 47 o082 e 50 w/w N7 se 081
Worksits support 8 32 T4 218 3N 078 15 -5 | m 212 34 074
Job strain D54 0118 740 0495 0119 000 0357 0141 e 0567 LM 03

uul.aodymmwl:wmummmuﬂmmmmmmhmmmm
characteristics. (group | = low 52072 in both tha lirst and second examinations, group |1 = low score in first examination and high score
in sacand exsmination or high score In first examination but low score in sacond examination, group fHl = high scorm in both the first and

second examinations)
Men Women
N BMI (k/m) Waist {cm) L] BMI (kp'm) Viaist {em)
Unadjustes Adusted* Unadjusted Adjusted ¥ Adi) djusted  Adjusted
Job control
Group | 863 oo 235 11 806 569 224 282 nis 720
Group Il 635 21 238 7.1 80.4 442 24 aun s s
Groug 11 702 @as 2 808 815 360 224 23 T2 724
Pavalue D0 01 .M 005 088 086 080 05?2
Job demand
Groug | 591 233 38 80.3 818 m 23 2 (Al 728
Group Il ™ 20 25 788 802 509 224 22 fAR} ne
Group I 8 332 238 709 .1 L ns 282 41 725
Pvalun 0.03 0.04 <0.01 01 088 0.8s 012 o7
Worksits support
Broup | 616 233 38 795 #1.0 496 25 233 e T20
Group I 802 a2 238 798 80.9 510 25 232 i na
Group 1 78 72 218 ™y 808 365 21 28 e nr
Pevalue 060 039 081 090 0 020 0.86 088
Job strain
Group | 619 234 28 805 .5 %8 na 21 723 726
Group Il B0 21 ne T4 808 554 ns 733 ni I
Group I 780 231 237 782 8oy 458 24 21 7i4 s
Pvalue 022 040 <001 oor 038 058 035 046
+ Adjusted for age, sadentary job, shift work (only men), smoking, alcohol, exarcies, education, and marital status in model 1.
» Adjusted for the factors iisted for model 1 and also BMI n the firest examination.

slenderer waists. The mean scores for job control, job
demand, and worksite support among the workers who
participated in both examinations were 65.2 (SD 10.0),
32.0 (SD 4.8), and 21.8 (SD 3.2), respectively, for the
men and 58.6 (SD 10,0), 31.6 (SD 5.0), and 21.3 (SD
3.3), respectively, for the women. These scores did not

differ very much from the scores of other large popula-
tion studies of Japanese (14) and Belgians (15).
Regarding the association between psychosocial
work chamcteristics and lifestyle at the first examina-
tion, there were no differcnces in smoking habils or alco-
hol consumption between the low and high psychosocial
29
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Table 3. Chango In body mass Index (BMI) and waist ciroum-
ference according to changes In job control, job demand, and
worksite support. (group | = low score in both the first and second
examinations, gioup || = low score in first examination and high
score in second eamination of high score in first examination but
fow score in second examination, group Ill = high score in both
the first and second examinations)

Man Woman

Crange in Charge n waist Change in Change i west

Job control
Beoup | 0008 0018 0.0 0.061
Broup It oma 0022 0.020 0.067
Groop Il om oos ooy 0.050
038 (81 ] 058 o
Job demand
Group | n.008 onie 0018 0.049
Group I 0010 o7 one nos?
Group I omz et oo 0.055
Pvalug o (8] o9 050
Worlsite support
Group | ao12 oo 0017 0.056
Group il oz ome 0.021 0.061
Group I 0.009 onm7 0019 0048
048 084 nes o

work characteristic groups of either gender. More men in
the high job-strain group had stunding work, shift work,
no regular exercise, and shorter education and were not
married in comparison with the men in the low job-strain
group, The women in the high job-strain group had more
standing work, less regular excrcise, and shorter educa-
tion than those in the low job-strain group. The men in
the low worksite-support group had more standing work
and shorter education than those in the high worksite-
support group. No difference between the low and the
high worksite-support groups was found for the women
(data not shown).

Table 2 on page 291 shows the mean BMI levels and
walst circumference values according to the subgroups
of job control, job demand, worksite support, and job
strmin in the first exsmination, For (he men, both the
BMI and waist circumference were larger in group
1T than in groap 1 for job control and similarly larger
in group 1 and III than in group 1l for job demand. As
regards job strain, group I had the largest waist circum-
ference among the three groups. For the women, there
were no statistically significant differences in BMI or
waist circumference among the subgroups of any of the
psychosocial work characteristics. After adjustment for
potential confounding factors, these differences did not
change much for either gender.
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The associations of the change in BMI and the
change in waist circumference (after adjustment for
the confounding factors) with job control, job demand,
worksite support, and job strain are shown in table 3
and tuble 4. No significant difference was found in the
change in BMI among the three differemt groups of the
psychosocial work characteristics for either gender. The
change in waist circumference was significantly higher
in group 111 for job strain than in groups T and IT among
the men, and also a marginally significant similarity was
found for the women. There was no significant interac-
tion hetween job strain and the other work conditions
(ie, sedentary work and shift work) with respect 1o the
values of the change in BMI or the change in waist cir-
cumference. In the analyses of the relationship between
job strain and the change in BMI and the change in waist
circumference, BMI was categorized into slender, mod-
erate, and overweight groups. Hereupon the moderate
group denoted the mean value plus or minus one standard
deviation of the BMT in the first exarmination. The ranges
of the slender, moderate, and roups were
<20.38 kg/n, 20.38-26.02 kg/m?, and 226.03 kg/m?
for the men and <19.18 kg/m?, 19.18-25.66 kg/m?,
and 225.67 kg/m?* for the women, respectively. For the
men, the proportions of people in the overweight group
at the first examination who gained weight or had an
increase in their waist circumfercnce during the period
between the two examinations were 53.1% (BMI) and
59.3% (waist). The rates were lower than those in the
slender and moderate groups at the first examination.
The change in BMI in the averweight group al the first
sxamination was also smaller than that in the slender or
moderate group for both genders,

On the other hand, the change in waist circumfer-
ence increased in all of the BMI categories of slender,
moderate, and overweight at the first examination.
The change in waist circumference among the men
was larger in group 111 than that in group I or group
1L Tha change in waist circumference in group 111 was
similarly larger than that in group 1 or group II for
both the moderate and overweight women in the first
examihation.

For those who lost weight during the interval be-
tween the first and second examinations, no significant
difference in the change in BMI or the change in waist
circumference was found among the three job-strain
groups (data not shown),

Table 5 shows the odds ratios of the change in BMI
and the change in waist circumference above the 75th
percentile according to the changes in job strmn. Regard-
ing the change in waist circumference for both genders,
group 11 showed a significantly higher rate of change
than group 1. The odds ratios were 1.13 [95% confidence
interval (95% CT) 0.87-1.46] in group IT and 1.39 (95%
CI 1.07-1.79) in group IT1 for the men and 1.27 (95%




Tabls 4, Changs in body mass index (BMI) and waist circumference in relation to job strain according to the BMI category in the first
examination, (job-5train group | = low score in bofh the first and second examinations, job-strain group I - low score In first examination
and high score In second examination or high score in first examination but low score in second &xamination, jot-strain group Il = high
scoro in both the first and second examinations)

BHAI In the first mamination Changa in BMI Change n Wiyt Circamieronce

Jor P Persons with  Job- Job- Job  P-
galn  strain strain sirain  valus wais! incresse slain sirin  stralo  vaiue

) poupl  growpll geoup il (%)  growp! ogroup il group B
Sendet *
Men (<20 38 ky/nr)
e oon 0016 0.020 65 03 0.008 0015
Women (<19 15 kp/m*)
(N-1700 2’y  one 00 0022 606 0040 0084 005
Moderste*
Men kpirre}
(N=1 6240 0012 0018 0ms . 866 0on 0033 oo
wﬁm.uw .
(N=1 635 00 nges 0025 . 661 00 0030 0.042
Overweight
Men (226 03 k/m?) (Na337p 511 -00DA -0008  0.008 . 58.3' -0.005 0.002 0og7 -
Women (226,67 kp/mv) (NaiBBp 606 0613 0oz o022 . 657+ 0on o.or4 0.084 .
Total
Men 0008* 0010 0013 026 « Qo3+ 001 002 002
Women 0018¢ 0019 Q00 088 . CO46* 0055 0065 004
-umu-mm-(w-:m.mm.mm
* Number of persons In sach BMI catagory.

Parcantags of persans In sach AMI catagory with welght gain or waist increase during the pariod.
Adjustad for age, sedentary job, shil work (only men), smoking, alcohol, expreiss, education, and marital status in madal 1.
+ Adjusted for the factors listed for mode! 1 end aivo BMI in the firs! eamination.

ma.mmmmum&mmm&mummhmymmmwmm
abaove the 75th percentile according to job-strain change. (group | = low scors in both the first and second axaminations, group I = low
score In first @amination and high score in second examination or high score in first examination but low score In second examination,
group I = high scora in both the first and second examinations)

Job strain Change in BMI* Change in waist circumierence®
Men Women Men Women
OR 9% 0 OR 5% G 0o/ 8% CI OR 5% O!
Growp | 1 . 1 . 1 . 1 A
Growp Il © o106 08136 106 0 113 0B7-140 127 oso-1T
@roup N 122 085150 082 06628 1% 10-1m L7 1288 |

-Mmmmmmmmmmmmmnmmnm L
* Adjusted tor Ihe lectors lsted for moded 1 and elso for BMI in the first samination.

C10.90-1.78) in group 11 and 1.78 (95% C1 1.26-2.52) | in BMI, Morcover, the prevalence rate of the change in
in group 17 for the women. waist circumference above the 75th percentile amang
both the men and women increased progressively in
order from group 1 to group 11 to group 1T of job strain
after adjustment for age, BMI, sedentary job, shift work,
Discussion smoking, alcohol, exercisc, education, and marital sta-
= tus, The results of this study showed that high job strain
This 6-year follow-up study showed that the change in | gy contribute to abdominal obesity.

waist circmfemuc_e in job-strain group III increased Although Iwo previous cross-sectional investiga-
more than that in job-strain group I, even though 00 | giong referred to the association between job strain and
statistically significant association was noted between | ghdominal obesity among men (16, 17), one review
the psychosocial work characteristics and the change | puored that the association was not clear (18). Recently,
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Bruacer et al (19) showed that job strain partly coused
abdominal obesity, because & relationship
between work stress and obesity was found in their 19-
year follow-up study. With an increased number of cases
classified s iso-strain (ic, the lowest tertile of worksite
support combined with job strain, evalusted on four oc-
casions during the follow-up), the incidences of a high
BMI of 230 kg/m? for both genders and a large waist
circumference of >102 cm among the men and >88 cm
among the women increased,

Rosmond & Bjomuorp (20) and Rosmond (21) have
suggested that, as one of the pathophysiological mecha-
nisms underlying the association between job strain and
waist cireumference, psychosocial disadvantage pressure
aflects the activity of the hypothallmlo—ptndnry—ndm-
nal axixs and, a= a result, increases the cortisal level. This
increase in the cortisol level then canses abdominal far
to sccumulate and therefore Jeads 1o an increased waist
circumference.

The measurement of saliva cortisol has frequently
been used to examine the neuroendocring excretion sta-
tus in field studies. Those who perceived high chronic
work overload (22) and high social stress (23) showed
increased cortisol levels on awakening in the morning.
The mean cortisol level of workdays was higher in a
low job-control group than in a high job-control group
among the men, and, among the women with & low
socioeconomic status, the mean cortisol level of the
workdays was higher in a high job-demand group than
in a low job-demand group (24). In addition, for men,
8 positive association was found between the waist-to-
hip ratio and the cortisol response to waking (25), and,
for women, the urinary cortisol level per 24 hours was
increased (26).

It is well known that there is an inverse correlation
between socioeconomic status and BMI among people
in developed countries (27). Although people with a
low sociveconomic siatus are expecied to be under
high work stress (ie, low job control), the influence
of job demand-control on BMI Is obscure. Job strain
has not been found to be associaled either with BMI in
varions large cross-sectional population studies among
Japanese-Americans, working women, and Canadian
white-collar workers (28-30), nor with weight gain in
a S-year prospective study on civil servants (31). High
job demand or low job control was not associated with
weight gain in the past year (32). On the other hand,
according to the data collected from the 32 worksites
in a cross-sectional study, the women in the high-strain
group had a higher BMI tham those in the other groups,
but this trend was not found for the men (33). A study
in Prance found a relationship between high job demand
and overweight among women, but not among men (34),
Kivimitki et al (31) pointed oul the bidirectional effect
of work stress on BMI as one reason for the inconsistent
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correlation between work stress and BMI, because
work stress could not only lead 1o hyperphagia but also
to hypophagia. The population of our study may have
included some workers who lost weight due to work
stress, However, no significant difference in the change
in BMI or the change in waist circumference existed
among the three job-strain groups for those who lost
weight during the intervening period. It is possible that
some of the workers who Jost weight due to severe an-
orexia caused by work-stress-induced depression were
not able 1o participate in the examinations because they
were not working on the occasions and consequently
were excluded from the participants,

Notably, in spite of focusing on the same target
population, a 19-year follow-up study found work stress
to be related to weight gain, while another 5-year fol-
low-up study found no such relationship (19, 31). The
former study noted the accumulated effect of work
stress, and the observation lasted for a longer period
in comparison with that of the latter study. In addition,
another study pointed out that the evaluation of job
strain at a single point in time possibly underestimated
the association between job strain and CHD (35). Thus
our previous cross-sectional study may similarly have
underestimated the association between job strain and
the waist-to-hip ratio.

No changes in the mean scores of job demand,
job control, or worksite support were found between
the first and second examinations in our study. Prior
research showed stability for scores of the job content
questionnaire on two occaxions, before and after an av-
erage interval of 6.6 years among 2490 Europeans who
remained in the same job (15). In addition, the scores
of the work characteristics for the same persons did not
change appreciably over & S-year interval in Japan (36),
However, the Japanese study also found thar the scores
were less stable when there was a position change even
within the same company, Likewise, about.one-third of
the participants of our study showed some changes in the
scores of the job content questionnaire during the 6-year
period, shifting from the high group to the low group of
psychosocial work characteristics and vice versa.

We categorized the persons with improved psychoso-
ration in this respect together as group Il, because they
were likely to have experienced greater changes in other
work conditions, sich as workplace, shift work, and
sedentary job than group | and group 1l did. In addition,
it is difficult o know exactly when the particular change
in psychosocial work characteristics started, as the effect
of a change in an anthropometric measurement does not
manifest itself immediately but, rather, takes time.

Adopting many factors as potential covariates may
wenken the relationship between job strain and the
change in BMI or the change in waist circumference,




Vo instance, many peopie in the high-strain group had
less regular excrcise in association with an increased
BMI and waist circumference,

Incidentally, the job-strain scores of the women in this
study were higher than those of the men. Furthermore,
the women rarely changed their occupations and tended
to remain in a relatively low employment job. These
facts may have affected the results of this follow-up
study, making the relationship clearer between job strain
and the change in waist cireumference.

Some investigations have also shown that work
stress, when evaluated in a job demand-control model,
was associated with glucose metabolism, blood coagula-
tion, and fibrinolytic function as risk factors of cardio-
vascular disease in Japan, as well as in other developed
countries (37), Obesity (BMI 230 kg/m?) is certainly less
common in Japan than in western Europe and the United
States (38). However, the proportions of overweight
(BMI 225 kg/m?®) Japanese men are 32.7% for those
40-49 years of age and 30.8% for those 50--59 years of
age. The corresponding proportions for Japanese women
are 17.9% and 24.1%, respectively. In addition, one in
cvery two men and one in every five women are said to
have suspected or potential melabolic syndrome (39).
Therefore, the national government has begun 1o make
1 concerted effort to tekle the metabolic syndrome by
making the measurement of waist circumference man-
datory when people aged 40-74 years arc screened in
medical checkups (40).

There were several potential limitations in this study.
First, we evaluated and classified psychosocial work
characteristics for the same people using the job content
questionnaire twice at an interval of 6 years, but we
have no data on the fluctuation of the psychosocial work
chanacteristics during this period. Similarly, although we
used the scores of several confounding factors at the first
examination, we did not record their subsequent chang-
es. In uddition, as sbout 25% of the men and about 20%
of the women of all of the participants either retired,
were transferred, did not fill out the questionnaire com-
pletely, or refused 1o participate in this examination, they
were excluded from the follow-up survey. This exclusion
may have conceivably affected the results, although
o large population of both genders was available for
continued follow-up. Second, the waist circumference
was lower for group I1I in the first examination. This
initial low score may possibly have contributed to the
increase in waist circumference in the second examina-
tion, However, especially for the women, the difference
in the change in waist circumference among the three
job-strain groups was larger than the difference affected
by the initial potential bias. Third, we did not make a
dietary survey with respect to weight gain. However, a
large-scale survey of 25 000 Japanese by Kawakami et al
(41) did not reveal any evident connection between job
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strain and total energy Intake, even after adjustment for
age, educational background, and occupation. Fourth,
since the participants of our study were all from # single
company, whether our results can be generalized or not
will have to be determined in further swdies,

In conclusion, we examined psychosocial work char
acteristic twice for 2200 men and 1371 women with an
interval of 6 years between the examinations, We admit
that there was a bidirectional influence of work stress
on BMI and waist circumference, and yet the results
of our study showed that high job strain increased the
change in waist circumference even when several poten-
tial confounding factors were taken into consideration.
This result supports the finding of Brunner et al (19).
who reported that chronic work stress may contribute
to abdominal obesity. Hence it is important that we take
measures to reduce the chronic work stress of workers
in terms of preventing atherosclerotic and other diseases
triggered by the metabolic syndrome.
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" OBSERVATIONS

BMI May Be Better

Than Waist

Circumference for

Defining lﬁielubollc
n

Japanese Women

e previously addressed sex dif-

ferences in the associations be-

tween anthropometric indexes
of obesity and blood pressure and showed
ihat blood pressure was more strongly re-
lated to BMI than to waist circumference
in Japanese women (1). As hypertension
is a major component of metabolic syn-
drome in Japanese patients, a similar sex
difference may exist in the assoctation be-
iween anthropometric indexes and the
metabolic components of metabolic syn-
drome. We investigated the possible sex
differences of these associations.

Study subjects consisted of 2,935
men and 1,622 women between 35 and
5Q years of age, 13% of the women were
postmenopausal. Detailed information
regarding this study population has been
provided elsewhere (1). Metabolic abnor-
malities were determined using the Japa-
nese criteria of metabolic syndrome (2)
In a multiple linear regression analysis
{(supplemental Table 1A, available in an
online appendix at http//dx.doi.org/
10.2337/dc07-0309). both BMI and waist
circumference were related indepen-
dently to serum triglycenide and HDL

cholesterol level. The relationship of an-
thropometric indexes to {asting plasma
glicose (FPG) level was weaker than that
1o blood pressure (1) and to serum lipid
levels. In multiple logistic regression anal-
yses (supplemental Table 1B). waist cir-
cumference was more strongly associated
with dyslipidemia (defined as having high
triglycerides or low HDL cholesterol) and
high FPG in men, whereas BMI was more
strongly assoclated with dyslipidemia in
women. Although high FPG was more
strongly associated with waist circumfer-
ence in women, the association was
weaker than the relationship between
BMI and hypertension (1) or dyslipide-
mia, The presence of two or more of three
metabolic abnormalities (hypertension,
dyslipidemia, and high FPG) was ob-
served in 22.6% of men and 9.1% of
women. The risk ratio of having accumu-
lations of two or more metabolic abnor-
malities was higher for waist
circumference than for BMI in men,
whereas it was higher for BMI in women
When BMI and waist circumference were
included simultaneously in a model,
waist circumference showed a stronger
association than BMI with the accumula-
tion of metabolic abnormalities in men,
and anly BMI showed an independent as-
sociation in womern. The results were sim-
ilar using the International Diabetes
Federation definition (3) to determine the
metabolic abnormalities

In lean Asian women, for whom sub-
cutaneous fat has a stronger influence on
waist circumference(4), BMI may be a
more appropriate index for total and ab-
dominal fat, Thus, we should pay more

auenuon 1o BM1 in defining metabolic
syndrome in Asian women
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ABSTRACT
Relationship between abdominal obesity, accumulation of metabolic abnormalities and risk of
cardiovascular disease: An 11-year follow-up of middle-aged Japanese men

Masaru Sakurai*', Katsuyuki Miura®’, Koshi Nakamura®™',
Massao Ishizaki*’, Yuko Morikawa*', Teruhiko Kido*,
Yuchi Naruse** and Hideaki Nakagawa*'

*' Department of Epidemiology and Public Health, Kanazawa Medical University

** Department of Health Science, Shiga University of Medical Science

*' Department of Social and Environmental Medicine, Kanazawa Medical University

* Department of Community Nursing, Kanazawa University School of Health Sciences

** Department of Community and Geriatric Nursing, Toyama University

This study investigated the relationship between metabolic syndrome and the incidence of cardiovascular disease
(CVD) in middle-aged Japanese men. The study participants were 2,903 male employees (35-60 years old) of a metal-
products factory in Japan. At the baseline examination, 252 participants (8.7%) were diagnosed as having metabolic
syndrome (MetS). The incidence of CVD was surveyed in annual medical examinations or with questionnaires by
mailing during an 11-year follow-up, and was confirmed by medical records. During the follow up, 82 CVD events
occurred. In the participants with MetS, the risk of CVD events was significantly higher than those without MetS even
after adjusting for the following confounding factors: age. smoking habits, alcohol intake, and regular exercise (hazard
ratio, 2.26; 95% CI, 1.27 to 3.93). Compare to the healthy non-obese participants, the hazard ratio (95% CI) of the
incidence of CVD was 3.82 (1.77-8.24) for non-obese participants with metabolic abnormalities and 4.81 (2.25-10.3)
for obese participants with metabolic abnormalities. Our findings suggest that MetS is a significant risk factor for the
development of CVD in middle-aged Japanese men. However, not only the participants with MetS, but also non-obese
participants with metabolic abnormalities should be considered as high risk for CVD.

Key Words : cohort study, cardiovascular disease, obesity. metabolic syndrome
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