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Study on health risk evaluation of ambient temperature using power spectrum of
ECG R-R interval variation

Kobkaew MANOMAIPIBOON

Ambient temperature (Tm) would continue to rise
because of global warming. Therefore, thermoregulatory
adaptation to warmer weather is an important subject.
Heat acclimatization at population level is presumed to
depend on physiological and behavioral adaptation. Those
would be different due to individual characteristics, basal
state of acclimatization, changed lifestyle etc. Aging,
individual health condition, physical factors in
environments result in a deterioration of such adaptation
to heat exposure. Changed lifestyle such as use of air-
conditioning (AC) may also decline thermoregulatory
adaptability. Objective measurement to quantify change
in the adaptability could aid to identify risk related to
heat exposure.

For the purposes of this study, LE/HF and HF (indices
of sympathetic and parasympathetic nervous activities
related to cardiovascular system) were taken as the valid
measure of heat-related adaptability. The present study
has compared the indices between elderly and young
Thai people (n=6, respectively) under experiment
condition. Comparison between different occupations
(clerk and else, n=9 and 11, respectively) and different
ages (elderly and young, n=8 and 11, respectively) using
only LF/HF in daily life of Thai people were performed.
In addition, comparison between elderly and young
groups of Thai (n=6, respectively) and groups of
Japanese people (n=12, respectively) was performed
using experimental data. As to experimental data,
influence of controlled Tm (35C) on LH/HF and HF by
sitting position was analyzed. In daily life with free
moving and activities, influence of Tm, categorized into
Tm<30T, 30 C<Tm<33C and Tm<33TC, on LF/HF
during no use of AC was analyzed.
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In young Thai group, the results in experiment
showed that LF/HF increased significantly during the
whole exposure duration as compared with that at the
last 10 min point of pre-heat exposure (20 ~ 30 min point).
The peak value was 6.23. While that for elderly Thai
group, although LF/HF before heat exposure was similar
to that in young group, the significant difference was
found only when LF/HF peaked and the value was 4.45.
As for HF, and index which the decrease with age can
be seen, immediately decreased at the initial of heat
exposure, remained steady during heat exposure, and
increased rapidly at the end of heat exposure. The
significant difference was found in both groups during
the whole exposure duration as compared with those at
the point mentioned above. During the initial 30 min of
heat exposure, rectal temperature (Tre) decreased at
least 30 min in both groups and increased again, but it
was more delayed in young group. These results suggest
that elderly people are at greater risk than young people.
It could be demonstrated by lower extent of increased
LF/HF during heat exposure in elderly group than
young group.

In comparison between Thai and Japanese people, heat
non-acclimatized Japanese people exhibited a greater
positive ATre and comparatively lower extent of
increased LF/HF in both elderly and young groups as
compared with those in Thai ones. In elderly Japanese
people, the decrease of HF during heat exposure was not
evident. Accordingly, Thai people would achieve higher
performance in hot environment than Japanese ones
because of natural heat acclimatization.

In daily life, mean Tm in clerk group was significantly
lower than in else group (29.9°C versus 314 C) due to
using AC in work place. LE/HF in clerk group was
comparatively higher than in else group, and was
significantly higher during sleep time. It implied that the
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thermoregulatory adaptability in clerk group is more
close to their marginal adaptability as compared with
that in else group. LF/HF tends to be linearly correlated
to physical activity level. In clerk group, the linear trend
at Tm>33C (r=057, P=0.053) was also seen but did not
show sharp rise as compared with that at 30C
<Tm<33C (r=0.53, P=0.000). It implied that in clerk
group, at Tm=>33C, thermoregulatory adaptation could
not function well. Thus, clerk group would be at greater
risk related to hot weather than else group. In elderly
group, LE/HF at sleep time was significantly higher than
young group. Significant correlation coefficient between
LF/HF and METs was not found. It implied that
thermoregulatory adaptation would not function well
during hot environment. At Tm=>33C compared with at
30 C<Tm<33C, LF/HF decreased significantly, opposite
to that in young group.

The results suggest that quantitative responses in
autonomic nervous activities related to heat exposure
could be demonstrated using LFE/HF. The extent of
increased LF/HF during heat exposure with the same
METs could be used to evaluate thermoregulatory
adaptability. The extent will be decrease due to aging
and heat non-acclimatization. Already existing high
LEF/HF results in a leaving less margin to superimposed
heat exposure. The comparatively high state of basal
LF/HF can be seen in aging process and changed
lifestyle with use of AC. Accordingly, elderly and people
who practice their air-conditioned living are at greater
heat-related risk than young and people with natural
living. In addition, the result implied that elderly
Japanese people are at greatest risk in this study.
Supervisor : Iwao Uchiyama
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How disabled designation influences lives of AIDS patients and HIV carriers
—changes between 1996 and 2001 and issues yet to be considered —

I. FUBIC

Migiko TAKAHASHI

Tokyo makes up 10% of the total Japanese population but accounts for 35% of the nation’s AIDS
patients and HIV carriers (PWAs). In Japan, therefore, PWA issues are issues of Tokyo.

Since 1998, PWAs in Japan have been designated (immunocompromised) disabled with eligibility for
medical subsidy and social welfare. HIV/AIDS treatment has also been improved significantly in
recent years.

I conducted self-responding, anonymous questionnaire surveys on PWAS’ lives in Tokyo in 1996 and
2001, before and after establishment of the designation system.

The surveys proved that medical expense burdens on PWAs were greatly reduced after PWAs
were designated disabled under the system, enabling them to continue receiving medical treatment.
This outcome indicates that the ‘disabled’ designation serves as an effective measure supporting
PWAS’ lives.

Furthermore, medical progress during the period between the surveys brought about the following
favorable results in the 2001 survey : more respondents reported CD4 cell counts exceeding 200/ul
and fewer hospital visits, with shorter consultation time per visit, enabling PWAS to receive medical
care while living normal lives.

The surveys also showed that there are PWAs who do not apply for the disabled designation for
the fear of their privacy being invaded. The number of respondents in the 2001 survey who felt that
their privacy was invaded while being treated actually increased since 1996.

In traditional Japanese culture we tend to consider diseases, especially sexually transmitted
diseases, such as HIV infection, to be shameful. Therefore, while PWAS’ financial burdens have been
alleviated, PWAs are still bothered by psychological burdens associated with prejudice and
discrimination. This circumstance may make it difficult for PWASs to fully enjoy welfare benefits.

In conclusion, what we have to do is to further disseminate information to help the public
understand HIV infection better, to prevent the infection, to live together with HIV carriers, and to
improve health and welfare systems.

Supervisor : Masumi MINOWA (Department of Epidemiology)
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Modification of the Health Belief Model in the focus
of the mass screening of the stomach cancer

Yoshiaki TANAKA

Health Belief Model (HBM) is a basic model to explain the rational aspect of health behavior. But
some researchers may believe that HBM cannot explain the health behavior well because it does not
explain the health behavior perfectly.

In this research, we modify HBM and analyze the attendance at screenings for gastric cancer. It
was not clear in HBM that “likelihood of behavioral change” means whether “changing the action of
health behavior” or “changing the judge for health behavior”. I separated the two factors and put
them in the model. The association between 4 factors of HBM and “judgement” was closer (R*=0.352)
than that between them and “action” (R*=0.201) in multiple regression analysis.

It was not also clear that in order to estimate the 4 factors of HBM, we should use direct / abstract
questions or indirect / concrete ones. The association both “judgement” and “action” was higher in
direct / abstract ones (R*=0.352 for “judgement”, R*=0.201 for “action”) than in indirect / concrete ones
(R*=0.276 for “judgement”, R*=0.099 for “action”).

In order to test whether the determination is done in the order of 4 factors, “judgement” and
“action” I excluded those subjects who suggested their descrepemcy between “judgement” and
(R*=0.384) and “action”

(R*=0.237) Thus, the determinant chain health behaviors was somewhat strongly suggested to be in

“action”. This raised the association of 4 factors both with “judgement”

the order of 4 factors, “judgement” and “action”.
We can clarify “likelihood of behavioral change” means “change the jugement of health behavior”
according to the first analysis. We can clarify that to estimate the 4 factors of HBM, we should use a

direct / abstract question according to the second analysis.
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