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Danish National Birth Cohort, 1996–
Miami Declaration (1997) by G8 Environmental Minister

Norwegian Mother and Child Cohort Study, 1999–
G8 Environmental Ministers Meeting (Banff, 2002)

US National Children’s Study, Vanguard, 2005– (cancelled)
JECS planning started, 2006

G8 Environmental Ministers Meeting (Syracusa, 2009)
highlighted research on children’s environmental health

JECS pilot, 2009–
JECS, 2010–
UK Life Study, 2015– (cancelled)
Korean birth cohort study (Ko-CHENS), 2015–

G7 Environmental Ministers Meeting (Toyama, 2016)

Post industrial revolution epidemic of non communicable diseases represented 
by allergic diseases and developmental disorders.
Global health concern about the environmental risk to children.  

Background of The Japan Environment Children’s Study (JECS)

Core Hypothesis: Exposure to ambient chemicals during the fatal 
stage and  the early childhood adversely effects children’s health

Method: Birth cohort study

Sample Size: Main Study: 100,000 pairs of mothers and children

Sub-Cohort Study: 5,000 pairs of mothers and children

Study Duration: 13 years (2011-2028)  since recruitment (2011-2014) 

Expected outcomes:

(1) Identification of environmental factors with impacts 

on children’s health

(2) Creation of  sound environment for future generations

(3)  Establishment of a framework for children’s study
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Overview of the Japan Environment & Children’s Study (JECS)



Local Governments

Cooperating Local
Medical Institutions

(Hospitals and Clinics)

Medical Support Center 
(National Center for Child Health

and Development)

Regional Centers
(at 15 locations nationwide)

PR/for public  awareness    and participation.
Recruit when the Mother-Child Health Handbook is 
issued.
Supply  administrative data in accordance with 
applicable legislation.

Each regional center requests the cooperation of  local 
medical institutions (university hospitals, general hospitals and 
clinics)
Register  participants (expected mothers) and collect 
biological specimens

Recruit  participants and  follow them  
up until  age 13.
Collect biological specimens and conduct 
questionnaire surveys .
Communicate with participants through 
individual consultation.

Central role for implementation
Data system management, specimen storage, 
and accuracy control.
Support and supervise  Unit Centers.

Design  environmental
policies on the basis of  
the study results
Budgeting

Ministry of 
the  Environment

Ministry of Health, Labor and 
Welfare

National Core Center
(National Institute for Environment Studies)

Cooperate

Ministry of Education, Culture, 
Sports, Science and 
Technology

Foreign countries currently 
with a cohort study

Cooperate Medical support
Prepare a protocol for the measurements 
of outcomes.
Guidance and support  to health care 
professionals involved in the study.

Supervise

Conduct
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Research organization

Core Center
Medical Support Center
15 Regional Centres

Core Center
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Location of regional centers



9,217

13,134

6,192

6,652

5,721

7,337

5,584

3,984

5,189

7,094

5,847

8,043

3,059

8,362

7,691

Noticed as the third largest 100,000-scale 
birth cohort study in the world, besides those 
in Denmark and Norway!
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Road map for JECS



Informed consent
Questionnaire
Collection of  mother’s blood and

urine samples

Collect ion of mother’s milk
Collect ion of baby’s hair

Medical examination of  baby at birth
Collection of cord blood samples
Collection of  parent’s blood samples 
and mother’s hair
Collection of baby’s dried 

blood samples

Questionnaire (every 6 months)
Examination (every several years)
Collection of environmental samples

Early pregnancy

Birth

1 month old

6 months old to
12 years old

Identification of  environmental factors with impacts on  children’s health

Exposure dataset

Measurement of  
chemicals

Statistical analyses

Long-term storage
(in specimen bank)

Mid to late
pregnancy
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Sample collection

Exposures of interest 

Chemicals from 
environment/occupation

Metals, POPs, pesticide, organofluorine
compounds, aroma compounds, phthalate 
metabolites, phenols, others 

Physical environment Noise, heat, ionising radiation, housing 
condition, neighbourhood

Lifestyle Stress, nutrition, daily rhythm, smoking and 
alcohol, infections, medications 

Socio-economic status Education, house-hold income, social bonding, 
community support 

Genetics/-omics Genomics, epigenetics, metabolomics, 



Target compounds to be analyzed in bio-specimens

Kawamoto T et.al. BMC Public Health 2014: 14:25

Main Study = 100,000 
- Biological sample collection from mothers, children and fathers 
- Questionnaire administration during pregnancy, at birth, 1 month, 6 

month, and every 6 month after that until children reach 13 years of 
age 

- Medical record, resident registry and school record transcription 
Sub-Cohort Study = 5,000 
- Home visit—Indoor and outdoor air quality, particulate matter, house 

dust, noise, dwelling inspection… at 1.5 and 3 years 
- Psychological development test, physical examination, blood and urine 

collection at 2 years of age and every 2 years thereafter.  
Adjunct Studies = participants recruited by each regional center 

conducted by regional centers with extramural funding 
Pilot Study = 400

to evaluate the feasibility, acceptability and cost of the proposed 
procedures and processes to be used in the Main Study

Cohorts consisting of JECS study



Main Study = 100,000 
- Doctor diagnosed patient reported allergic history collected from 

questionnaire during pregnancy. 
- Blood serum total IgE and allergen specific IgE (Immuno CAP) in 

pregnant mother and her partner (father)
- ISAAC questionnaire, 
Sub-Cohort Study = 5,000 
- In addition to Main study outcomes
- Atopic dermatitis diagnosed by UK working party diagnostic criteria
- FeNO2, Spirogram at 8, 10, and 12 years of age.  
- Total IgE and allergen specific IgE (DLC methods) at 2, 4, 6, 10, 12 yrs.
Adjunct Studies = participants recruited by each regional center 

conducted by regional centers with extramural funding 
Pilot Study = 400
- FeNO2, Spirogram at 6, 8, 10, and 12 years of age.  
- Total IgE and allergen specific IgE (DLC methods) at 2, 4, 6, 10, 12 yrs

Outcome variables of allergy

Measured exposures and outcomes in the published works

• Questionnaire in pregnancy
• Parental blood metals (Cd, Pb, Hg, Se, Mn)  in pregnancy
• Parental serum IgE (specific and total) in pregnancy
• Birth weight and length of off-springs

Main study

Pilot study

• Allergenic proteins contained in house dust collected from 
children’s bed sheets

Adjunct study
• Maternal vit.D in pregnancy
• Desert dust exposed in Toyama, Kyoto, and Tottori regions 



Publications related to allergic diseases
• Allergic profiles of mothers and fathers in the Japan Environment and Children’s 

Study (JECS): a nationwide birth cohort study. Yamamoto-Hanada et al. World 
Allergy Organization Journal. 2017;10(1):24

• Having small-for-gestational-age infants was associated with maternal allergic 
features in the JECS birth cohort. Saito M et.al Allergy 2018 Sep;73(9):1908-1911

• Associations Between Metal Levels in Whole Blood and IgE Concentrations in 
Pregnant Women Based on Data From the Japan Environment and Children’s Study. 
Tsuji M et.al. J Epidemiology 20180098

• Allergy and mental health among pregnant women in the Japan Environment and 
Children’s Stud. Yamamoto-Hanada K et.al.  JACI in Prac 2018;6:1421-1424

• Dietary intake of fish and ω-3 polyunsaturated fatty acids and physician-diagnosed 
allergy in Japanese population: The Japan Environment and Children’s Study. 
Hamazaki K et.al. Nutrition 2019;61:194-201

• Effect of desert dust exposure on allergic symptoms. A natural experiment in Japan. 
Kanatani KT et.al. Ann Allergy Asthma Immunol 2016;116:425-30.

• Association between vitamin D deficiency and allergic symptom in pregnant women. 
Kanatani KT et.al. Plos one 14(4) e0214797

• Egg antigen was more abundant than mite antigen in children's bedding: Findings of 
the pilot study of the Japan Environment and Children's Study (JECS). Kitazawa H 
et.al. Allergol Int 2019 68: 391-393.

Main study

Adjunct study

Pilot study

Any              Mite             Cedar          Egg white      Animal         Moth



Any allergic diseases doctor-diagnosed

father

mother

No Yes

No Yes

Asthma

Rhinitis

AD

FA

Asthma
Rhinitis

AD

FA

Maternal atopic dermatitis and higher total IgE were positively 
associated with Small for Gestational age (SGA) of off-springs

Maternal T IgE

Maternal AD

OR=1.04 (1.02-1.07) aOR=1.04 (1.01-1.07)

OR=1.11 (1.01-1.23) aOR=1.11 (1.00-1.24)



Results of multivariable analysis in the relationship between quartile 
concentration of Hg in pregnant women and allergen-specific IgEs

Hg (ng/g) Animal dander HDM JCP
Q1 (≤2.55) 1.00 (referent) 1.00 (referent) 1.00 (referent)
Q2 (2.56–3.61) 0.91 (0.82–1.00) 0.057 1.06 (0.96–1.18) 0.214 0.93 (0.83–1.05) 0.238
Q3 (3.62–5.11) 0.98 (0.89–1.08) 0.734 1.23 (1.12–1.36) <0.001 0.88 (0.78–0.99) 0.031
Q4 (≥5.12) 0.86 (0.78–0.95) 0.003 1.35 (1.22–1.49) <0.001 0.81 (0.72–0.92) 0.001

Tsuji M et.al. J Epidemiol 2019



Allergy and mental health among pregnant women 
in the Japan Environment and Children’s Study

Participants: pregnant women  (main study)

Outcome variables: K-6* in pregnancy
SF8(MCS*)
SF8(PCS*)

Exploratory variables: TIgE, sIgE in pregnancy
past history of allergic diseases

*
K-6: Kessler’s K-6 Non-Specific Psychological Distress Scale
MCS: mental component summary
PCS: physical component summary

Yamamoto-Hanada K et.al.  JACI in Prac 2018;6:1421-1424

Depression of pregnant women was associated with higher 
titer of House Dust Mite, animal allergens mix,  moth, any 
allergic diseases (Asthma, Eczema, rhino-conjunctivitis, Food 
allergy, Drug allergy and contact dermatitis)

Yamamoto-Hanada K et.al. JACI inPrac 2018;6:1421-1424



Yamamoto-Hanada K et.al. JACI inPrac 2018;6:1421-1424

Severe depression of pregnant women was associated with 
higher titer of sIgE to Egg white, Asthma, Eczema, Allergic 
conjunctivitis, Food allergy and Contact dermatitis

Physical aspect of quality of life (SF8-PCS) in pregnant 
women with any allergic disease (asthma, eczema, allergic 
rhino-conjunctivitis, food allergy, drug allergy and contact 
dermatitis) was worse than those without allergic disease. 

Yamamoto-Hanada K et.al. JACI inPrac 2018;6:1421-1424



Mental aspect of quality of life (SF8-MCS) in pregnant women 
with any allergic disease (asthma, eczema, allergic rhino-
conjunctivitis, food allergy, drug allergy and contact 
dermatitis) was also worse than those without. 

Yamamoto-Hanada K et.al. JACI inPrac 2018;6:1421-1424

Hamazaki K et.al. Nutrition 2019:61:194-201



Fish and ω-3 PUFA intake were associated with 
increased risk for some allergic diseases except 
asthma

Fish intake 7.3 20.3 31.7 45.9 76.0
(Median g/d) 
n 15 741 15 561 15 918 15 689 15 712
Cases  7409 7612 7969 7975 7889
OR 1.00 1.08 (1.031.13) 1.13 (1.081.18) 1.16 (1.111.22) 1.13 (1.081.19) <0.0001
aOR 1.00 1.05 (1.001.10) 1.08 (1.041.13) 1.11 (1.061.16) 1.07 (1.021.12) 0.0007

Any of four allergies

ω3PUFA 0.91 1.37 1.75 2.21 3.13
(Median g/d) 
n 15694 15734 15637 15867 15689
Cases 7428 7744 7819 8025 7837
OR 1.00 1.08 (1.031.13) 1.11 (1.061.16) 1.14 (1.091.19) 1.11 (1.061.16) <0.0001
aOR 1.00 1.04 (1.001.09) 1.06 (1.011.11) 1.07 (1.021.13) 1.03 (0.971.09) 0.11

Allergic rhinitis

Allergic conjunctivitis

Allergic conjunctivitis

Allergic rhinitis

Fish intake

ω3PUFA intake

Mothers



Allergic rhinitis

Atopic dermatitis

Atopic dermatitis

Allergic rhinitis

Fish intake

ω3PUFA intake

Fathers

Kanatani KT et.al. Ann Allergy Asthma Immunol 2016:116:425-30

From Adjunct Study
(Kyoto, Toyama, Tottori)



Kanatani KT et.al. Ann Allergy Asthma Immunol 2016:116:425-30

Time course of daily dust level in kilometers (upper) and pollen 
counts in cubic meters (lower) during the study period (shaded).

For dust levels, blue indicates Kyoto (Higashi-Osaka); red, Toyama; and green, Tottori 
(Matsue). For pollen counts, blue indicates Kyoto (Kyoto City area); purple, Kyoto 
(Nagahama area); green, Kyoto (Kizugawa area); red, Toyama; and orange, Tottori.

Kanatani KT et.al. Ann Allergy Asthma Immunol 2016:116:425-30

Pregnant women had an 
increased risk of allergic 
symptoms on high 
desert-dust days.
The increased OR was 
mostly driven by those 
who showed positive
IgE to Japanese cedar 
pollen when pollen 
simultaneously 
dispersed
No clear risk increase 
was observed in the 
absence of pollen or for 
participants with 
negative IgE to
Japanese cedar pollen. 
The risk elevation was 
observed from low 
levels of desert dust in a 
dose-dependent 
manner even on control 
days.



Kanatani KT, et al. PLoS ONE 2019:14(4): e0214797.

From Adjunct Study(Kyoto, Toyama, Tottori)

Serum concentration of vitamin D varies throughout the year

Kanatani KT, et al. PLoS ONE 2019:14(4): e0214797.



Serum 25(OH)D was less than 20ng/mL in 1,233 of 1,745 samples (70.7%). The 
adjusted odds ratio (aOR) for occurrence of any allergic symptom in deficient cases 
compared with non-deficient cases was 1.33 (95% CI: 1.07–1.64, p = 0.01). Further, 
vitamin D deficiency significantly enhanced the risk increase at desert dust events 
and at pollen exposure (p-values for interaction<0.1).

Kanatani KT, et al. PLoS ONE 2019:14(4): e0214797.

Vit.D deficiency increased the risk of allergic symptom when exposed to desert dust 
events and IgE positive to JCP and HDM was also risk factors.

Egg protein was detected from house dust collected
From bed sheets in all participants’ houses
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Kitazawa H et.al. Allergology International 2019 

From Pilot Study



Summary
• The primary aim of JECS is to examine environmental 

influence on children’s health
• Half of pregnant mothers have history of allergic diseases 

and ¾ of mothers have been sensitized with any allergens
• Hg influences allergen sensitization in different manner 

due to the kinds of allergens.
• Adjunct studies revealed the influence of desert dust on 

allergy and a pilot study showed house dust of all 
participants’ house contained egg proteins.  

• Important exposure variables including environmental 
chemicals that might influence the onset of allergic 
diseases are to be analyzed 



Core Center
National Institute for 
Environmental study 
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