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Background
⚫ It is widely known that there are diseases whose symptoms appear in a

specific season, such as hay fever, or become severe due to changes in weather.

⚫ However, it remains unclear what diseases are influenced by climate and
which elements of climate affect their manifestations.

⚫ We assumed that the association between weather and disease could be
assessed with JMDC claims data, which include the prevalence of diseases,
treatments, and meteorological data.

Objective
⚫ To assess the association between weather and disease (and weather-related

efficacy of medication) and the related elements of climate through the use of
the JMDC claims database and meteorological data.

Method
Data source
We used the following 2 data sources to match the meteorological data.

• JMDC payer-based database: data regarding Japanese claims and determinations of eligibility, provided
by JMDC. Data are collected from more than 200 payers across Japan.

• JMDC hospital-based database: data regarding Japanese claims and diagnosis-procedure combinations
(DPCs) concerning disease severity and medical/nursing care level for inpatients, provided by JMDC.
Data are collected from more than 200 medical facilities across Japan.

Diseases are standardized according to codes of the International Classification of
Disease, 10th Revision (ICD-10), and medications are standardized according to
codes of the Anatomical Therapeutic Chemical Classification System (ATC).

Meteorological data were provided by the Japan Weather Association. This
organization records temperature, pressure, and other weather-related
parameters on a prefectural and daily basis.

Study Design
Retrospective Observational Study

Study population

Enrolments who belong to 
a payer at least a day 

from April 2017 to March 
2018

N = 2,241,227

Prescribed any drugs (the 
dispense date
is available)

N = 1,765,804

Diagnosed with 
depression as inpatient 

only

N = 4,667
All outpatient at least once

N = 1,603,013

All Patients who visit hospital
from April 2017 to March 2018

N = 1,673,640

Diagnosed with depression as 
outpatient at least once

N = 27,992

Payer-based DB Hospital-based DB

Analysis
⚫ Among the patients prescribed any drug, we studied the relationship between the 

number of patients for whom the target drug was prescribed and temperature on 
a daily basis, according to JMDC payer-based database (Figures 1, 2, and 3).

⚫ Among the patients who visit medical facility, we studied the relationship 
between the prevalence of depression and annual average hours of daylight, 
according to JMDC hospital-based database (Figure 4).

Definition

Diagnosis

Depression
ICD10 level3 [F32] Depressive episode

ICD10 level3 [F33] Recurrent depressive disorder

Asthma
ICD10 level3 [J45] Asthma

ICD10 level3 [J46] Status asthmaticus

Drug

antibacterial drug ATC level2 [J01] SYSTEMIC ANTIBACTERIALS

asthma

medication
ATC level2

[R03] ANTI-ASTHMA AND COPD 

PRODUCTS

cold medication ATC level2 [R05] COUGH AND COLD PREPARATIONS

Limitations

⚫ Because amount of daylight, which was measured in this study, may not reflect the amount actually experienced by the patient, it is

possible that other factors may have an effect on the prevalence of depression.

⚫ The JMDC payer-based database is limited to enrollments in health insurance policies, and the JMDC hospital-based database is

limited to data from DPC (acute-care) hospitals. Therefore, our findings may not be generalizable to the general population in Japan.
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Conclusion
⚫ For some diseases, prevalence and the trend in prescription may change as a result of changes in temperature and amount of daylight.

⚫ The findings in this study suggest that the association between the weather and the disease can be monitored through the use of

matched meteorological data and claims data.

Discussion
The trends in prescription of cold medicine become stronger as the temperature decreased.

This fact indicates that it was easier for patients to obtain cold medicine in winter.

In addition, the tendency for prescription of asthma medication is the highest when the temperature is approximately 14°C. The reason is that asthma tend to become more
severe when the weather turns cold or warm.

With regard to antibacterial drugs the trends in prescription was various. The reason could be the difference in antibacterial spectrum coverage. The prevalence of depression in
the medical facility which has shorter amount of daylight is higher than those with longer amount of daylight. It suggests that there could be an association between the
prevalence of depression and the amount of daylight.

Results
Payer-Based Database

Fig. 1 The trends in prescription of antibacterial drug by temperature
•ATC code J01D cephalosporins are more prescribed as the temperature rises.

•On the other hand, ATC code J01F macrolides are more prescribed as the temperature decreases.

•For some antibacterial drugs, such as ATC code J01C broad-spectrum penicillin, the trends in prescription is not influenced by temperature.

Fig. 2 The trends in prescription of asthma medication by temperature
•For all asthma medications (Asthma diagnosis × asthma medicatio), the prescription trend was the strongest at approximately 14°C, and the 
trends tended to decrease whether the temperature was higher or lower.

•With regard to medicinal group, ATC code R03J and ATC code R03A drugs, which have a relatively high prescription ratio, showed the 
same trend as a whole.
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Fig. 3 The trends in prescription of cold medication by temperature

•There was a tendency for the prescription trends of cold medicine to increase as the temperature decreased.
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Hospital-Based Database

Fig. 4 The prevalence of depression by the annual average hours of daylight of medical facility*

•In medical facilities where average annual amount of daylight is shorter than the average of all medical facilities in JMDC hospital-based
database, both men and women and patients of all ages have the high prevalence of depression in comparison to other medical facilities
with longer or average annual amounts of daylight.

•The prevalence of depression among women is nearly double that among men; the difference is especially striking among people aged
60 and older.
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*The medical facilities was divided into 3 groups according to the following criteria (where SD = standard deviation):

• Shorter than average: Annual average hours of daylight ≤ average - SD

• Longer than average: Annual average hours of daylight ≥ average + SD

• Average : Average - SD < Annual average hours of daylight < average + SD
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