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EMRs
Clalit’s (Israel’s largest 

HMO) longitudinal EMR
*Moderately accessible 

Hospitalizations
(admissions, discharges, 
inpatient episodes)

Size and longitudinal depth:
▪  ~7 million patient records
▪ Reported history length 

~20-30 years
Representative data set: 
▪ ~60% of Israeli population
▪ In practice, different sub-

datasets or extraction windows 
may be used per project
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what can we do with it?

• Developmental surveillance
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Developmental assessment

Social languishFine motor Gross motor

Nurse concern Parental 
concern



Dataset:

4,943,465

Developmental assessments

839,574

Children
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Tipat Halav Dataset

Grasp an object



Tipat Halav Israeli Surveillance (THIS) Scale















what can we do with it?
• Developmental surveillance
• National developmental report 





• A gradual increase over the years in the failure rate
• Most prominent and common in the field of 

language
• Despite the fact that children are failing more, 

parents are less concerned

General trends



National dashboard 

https://datadashboard.health.gov.il/portal/dashboard/childKi


Municipal dashboard

https://app.powerbi.com/view?r=eyJrIjoiZDAwNTM5NzAtZjEyNC00MDFiLWI5Y2YtY2YxNTFjM2U5YzliIiwidCI6ImIzYzdlZDM0LWQxZjAtNDg5Zi05YzllLWE0YmNlYTk0YmJlNCIsImMiOjl9


what can we do with it?
• Developmental surveillance
• National developmental report 
• Sex specific developmental scale



Sex differences







Potential missing of girls at 
risk- 20%

False alerts for boys
6%
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• Out of 530,000 children born on term 2014-2012 and assessed at age 
9-12 months:
• 38,000 failed some milestone

• Around 90% were assessed at age 12-24 months

• 20%-30% failed again

Failed at age 9-12 
months

Assessed at age 
12-24 months 
(study cohort)

Failed
at age 
12-24

Study cohort



Time

Exclusion Assessment Window
(GA<37w, unknown GA)

Observation period

Covariate Assessment Window 
(demography, obstetrics)

0Age (m) 9 12 24

Predict

Milestone 
assessment

Milestone 
assessment

Study design



Results: machine learning model



Results: simple decision rules

• Rule of two: A child is at risk if they fail milestones from an 
additional domain (i.e. two different developmental domains)

• Rule of three: A child is at risk if they fail milestones from all 
three developmental domains 

• In many settings simplicity > AUC
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Rule of three
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what can we do with it?
• Developmental surveillance
• National developmental report 
• Developmental Delay Score (DSS)
• Sex specific developmental scale
• Transient vs persistent developmental delay
• Early ASD prediction
• The SEED trial
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