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increase 1n minimum temperature, especially during the warm season, is associated
with a decrease in the onset of cardiovascular or respiratory events (Pantavou et al.
2008). It has also been reported that a decrease in humidity at a temperature of less
than 15°C resulted in an increase in the rate of torsion of the testes (Srinivasan et al.
2007). A sharp decrease in temperature has been reported to exacerbate symptoms
such as itching sensations in patients with atopic dermatitis (Vocks et al. 2001).
Moreover, an increase in maximum temperature of 1°C was found to increase overall
mortality by 0.9%, and a mean temperature of 32°C or above has been reported to
increase overall mortality by 7.3% (Hu et al. 2008). An article about the relationship
between climate and hospitalization in children with asthma demonstrated that
children aged 04 years were the most vulnerable to climatic changes. More children
were hospitalized on cold and dry days with low absolute humidity (Nastos et al.
2008). An article on the relationship between climate and respiratory infection
demonstrated that temperature and humidity were strongly associated with the
development and aggravation of respiratory infection. Of note, there was an increase
in death rate about two weeks after cold days with low humidity (Nastos et al. 2006).
An article on the relationship between climatic changes and death rates
demonstrated that rapid climatic changes were a critical risk factor for death. Of
note, the physical conditions are influenced at three days in winter and at one day in
summer after rapid climatic changes (Nastos et al. 2011).

However, few studies have been conducted to investigate the correlation between
changes in the daily physical condition of a general population not suffering from
any particular disease, and changes in environmental factors.

When ambient temperature decreases during winter, symptoms such as runny
nose, sneeze, cough or fever commonly appear. Moreover, bacterial infections,
common cold and influenza are frequently reported to increase during winter in
clinical practice (Heikkinen and Jarvinen 2003; Tanaka 1998). These correspond to
the result that when the minimum ambient temperature decreases, it is likely that
many people will experience symptoms of poor health, especially fever. Conversely,
when the minimum ambient temperature increases, the overall health conditions of
the general population tend to improve. The web-based questionnaire collects data
regarding changes in the respondents’ daily physical condition on a real-time basis,
which allowed investigation of the correlation between environmental factors and
the physical condition of the general population.

The results also revealed that the physical condition of the respondents improved
as the hours of sunlight increased. Additionally, more people were ill on weekdays
than on holidays. It is possible that the latter finding was related to stress. Indeed, an
increase in the prevalence of disease caused by psychosocial stress in recent times has
been reported (Schmidt et al. 2008), and attending school or work on a weekday may
result in psychosocial stress, which could have an effect on the physical condition. In
contrast, a more relaxing time on holiday is likely to relieve stress (Butler et al. 2009)
and improve the physical condition.

The ‘“‘presence/absence of specific symptoms™ was found to be significantly
correlated with hours of sunlight. Hours of sunlight has been reported to be
correlated with the secretion of serotonin in the brain; therefore, mental disorders
such as depression and anxiety, which are associated with decreased serotonin
secretion, may be improved by sunlight exposure (Lambert et al. 2002). In addition,
ultraviolet exposure increases the synthesis of vitamin D, and appropriate quantities
of vitamin D may be a preventative factor against immune-related disorders, such as
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multiple sclerosis and type 1 diabetes mellitus, infections and cancer (Norval et al.
2007). It has also been reported that the risk of human papillomavirus (HPV)
infection decreases as the amount of sunlight exposure increases. Despite the
reported effects of increased sunlight, the increase in ultraviolet radiation resulting
from depletion of the ozone layer could have adverse effects on the body such as
acute damage to the eyes and skin. Additionally, sunlight exposure is associated with
an increased risk of skin squamous cell carcinoma, epidermodysplasia verruciformis-
HPYV infection and decreased skin or systemic immunoreactivity (Termorshuizen
et al. 2004).

The results of this study revealed that the appearance of symptoms decreased
with increased hours of sunlight. These findings were in accordance with the positive
effects of sunlight exposure on the human body observed in previous reports.

Although it has been reported that intra-individual variability, amount of
sunlight exposure and individual background significantly influenced the effects of
sunlight exposure on intracellular DNA, and that ultraviolet-induced DNA damage
accumulated over three to six days (Moller et al. 2002), this was not relevant at the
time of year our survey was conducted.

An article about the relationship between health conditions and individual
factors indicated that health conditions varied with sex, age and income. Men were
more vulnerable than women. Younger persons were more vulnerable. Those with
higher incomes had better health conditions (Belloc et al. 1970). The present survey
also demonstrated that individual factors influenced health conditions.

It should be noted that there are some limitations to this study. In the
questionnaire, the severity and specificity of symptoms in the questions could not be
determined by the researcher. This survey was also limited in terms of the assessment
of the reliability of respondents’ answers due a self-reporting system being used.

The cost of the three-month survey in Izumo was 8.28 million yen (US$ 103,500).
It would be ideal to conduct surveys about changes in the environment and health
conditions of the general population in major cities in Japan all year long. Although
a web-based survey is cheaper than paper-based or face-to-face surveys, if the survey
was expanded to main cities in Japan or carried out over a full year, the expense
would be massive. Thus, because of the excessive cost of such surveys, the target area
and period in this survey were limited. January to March was selected because we
assumed that changes in health conditions caused by environmental changes would
be most common during the period from winter to spring (specifically January to
March). The results of this study demonstrated that changes in body conditions were
associated with environmental changes. However, as described above, health
conditions and climatic changes have time trends. Thus, a survey should be
conducted throughout the year in different seasons and months. In the future, we
hope to expand the survey area and study period. In addition, given that sunlight
exposure may have an impact on the human body not only on the day of exposure,
but three to six days later (Moller et al. 2002), it may be necessary to perform a more
detailed analysis using lag times to investigate the correlation of sunlight with
physical condition.

Conclusions

The WDQH enabled monitoring of changes in physical condition on a real-time
basis by daily collection of data. Changes in the daily physical condition of the
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general population were found to be correlated with changes in certain environ-
mental factors. In particular, it was revealed that the following factors in winter/
spring were associated with physical condition: fever, cough, diarrhoea, vomiting
and rash decreased with age. Others decreased as household income increased. An
increase in minimum temperature was associated with a reduction in fever and rash;
an increase in hours of sunlight was associated with a reduction in fever, and
vomiting; holidays were associated with better physical condition and less coughing
and others, while rash increased.
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Signal detection methods using data, such as adverse drug reactions reporting, have been deve-
ioped for post-marketing drugs. These methods have been examined in Japan by the Pharmaceuti-
cals and Medical Devices Agency. However, 1o survey method has been established 1o study the
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Japanese Consumery’ Co-r;peratiw Ligton (JCCU) and collected product purchase data at the
JCCU 1o conduct a daily health survey using Internet questionnaires. We calculated the signal de-
tection indexes for some combinations of foods and symptoms, referring to the procedures for ad-
verse drug reaction, and detected Sm’mzélsign&lsihai indicated health disorder. Our results demon-

strate the feasihbility of post-marketing monttoring. In the future, we will determine the threshold

using various signal detection methods to improve the precision of
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analysis based on post-marketing monitoring.
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