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Motivation

• Health in utero, at birth and in early childhood has been linked
to outcomes later in life (Barker & Osmond, 1986; Gillman et al.
2007; Oreopolous et al., 2008, de Rooij et al., 2010, Currie, 2011,
Jonhson & Schoeni, 2011, Scholte et al., 2015, Currie, 2020)

• Fetal origins hypothesis: chronic, degenerative health conditions
in adulthood may be triggered by events and circumstances
much earlier in life, particularly in utero (Barker, 1992)
– Effects of fetal conditions are persistent

– Health effects can remain latent for years

– Mechanism: fetal programming
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• Focus on specific cause and effect periods

– Data that captures adult outcomes well does not often 
include birth data 

• Dynamics of health is generally missing

– Health problems early in life increase risk of poor
outcomes in young adulthood

– Attenuated when controlling for health between birth
and young adulthood (Currie et al., 2010)

Current Evidence



“Missing Middle”

(Almond, Currie and Duque, 2018)

• Period that includes early and middle childhood
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“... policymakers attempting to ameliorate inequalities
among children cannot afford to ignore mothers, since
what mothers do even before they know they are
pregnant may have profound consequences.”

– Janet Currie (2011), Richard T. Ely Lecture 

Health Before Conception
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Data from Manitoba, Canada



Manitoba Center for Health Policy Repository

• All contacts with health care 
since 1971

– Longitudinal (patients, non-
patients and doctors)

• Linked to

– Income assistance 

– Census, 

– Education (early childhood to 
university), 

– Crime

– …



Sample
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Health outcomes

[1] Medium to very high morbidity

[2] Major Health cond. 

[3] Specific cond.

Child at age 15 – 17

- also other ages

Mother 1 – 5 years  before pregnancy

Diagnosis
14,000+ ICD10 codes

32 Aggregate 
Diagnosis Groups 

(ADG) 

6 Resource 
Utilization Bands 

(RUB)

Health
= 0 (RUB ≤ 2)

= 1 (RUB > 2)



Demographics

Measured at birth of child:

• Child: sex, birth order, number of siblings

• Mother: age, marital status, family size, income 
assistance, prenatal health/visits, distance to GP, 
regional FEs, rural/urban income quintiles 
(Census). 



𝐶ℎ𝑖𝑙𝑑𝑚𝑡 Child health at 15 – 17

𝐶ℎ𝑖𝑙𝑑𝑚,𝑡−𝑠 Child Past health

𝑀𝑜𝑡ℎ𝑒𝑟−𝑇 Mother health 1 – 5 years before pregnancy

𝐶ℎ𝑖𝑙𝑑𝑚𝑡 = 𝑎 + 𝑏1𝑀𝑜𝑡ℎ𝑒𝑟−𝑇

+𝑏2𝐶ℎ𝑖𝑙𝑑𝑚,𝑡−𝑠

+𝑏3𝑋 + 𝜃𝑚 + 𝜆𝑡 + 𝑒𝑡

Multivariate Model



TABLE: CHILD HEALTH AT AGE 15 – 17 

  
  (I) (II) (III) (IV) (V) 

MOTHER HEALTH 0.17*** 0.16*** 0.16*** 0.13*** 0.07*** 

      1 - 5 PRE-PREG. (0.009) (0.009) (0.009) (0.024) (0.016) 

      BIRTHWEIGHT    -0.05**  
          (0.027)   

INCOME   NO YES YES YES YES 

HCARE PREG. NO NO YES YES YES 

Sibling FEs   NO NO NO NO YES 

Mean of Outcome 0.43 0.43 0.43 0.47 0.43 

NOBS   39906 39906 39722 5149 39722 
Note:  All models include, sex of the child, birth order, number of siblings, family size, mother age at birth. Income 

measures are income assistance during pregnancy, rural/urban income quintiles based on Census postcode. HCARE 
PREG. Refers to heath care during pregnancy which include number of doctor visits and distance to doctor. Standard 
Errs are in parenthesis. ***,**,* represent significance at 1%, 5%,10% 

 



Mechanism?

• How does mother’s health affect the health of 
her baby?

• Genetic and non-genetic factors





TABLE: CHILD HEALTH AT AGE 15 – 17 

  
  (I) (II) (III) (IV) (V) 

MOTHER HEALTH 0.17*** 0.16*** 0.16*** 0.13*** 0.07*** 

      1 - 5 PRE-PREG. (0.009) (0.009) (0.009) (0.024) (0.016) 

      BIRTHWEIGHT    -0.05**  
          (0.027)   

INCOME   NO YES YES YES YES 

HCARE PREG. NO NO YES YES YES 

Sibling FEs   NO NO NO NO YES 

Mean of Outcome 0.43 0.43 0.43 0.47 0.43 

NOBS   39906 39906 39722 5149 39722 
Note:  All models include, sex of the child, birth order, number of siblings, family size, mother age at birth. Income 

measures are income assistance during pregnancy, rural/urban income quintiles based on Census postcode. HCARE 
PREG. Refers to heath care during pregnancy which include number of doctor visits and distance to doctor. Standard 
Errs are in parenthesis. ***,**,* represent significance at 1%, 5%,10% 

 



Environment

• Environment that children grow up in

• Limited socio-demographic data

Sibling FEs



TABLE: CHILD HEALTH AT AGE 15 – 17 

  
  (I) (II) (III) (IV) (V) 

MOTHER HEALTH 0.17*** 0.16*** 0.16*** 0.13*** 0.07*** 

      1 - 5 PRE-PREG. (0.009) (0.009) (0.009) (0.024) (0.016) 

      BIRTHWEIGHT    -0.05**  
          (0.027)   

INCOME   NO YES YES YES YES 

HCARE PREG. NO NO YES YES YES 

Sibling FEs   NO NO NO NO YES 

Mean of Outcome 0.43 0.43 0.43 0.47 0.43 

NOBS   39906 39906 39722 5149 39722 
Note:  All models include, sex of the child, birth order, number of siblings, family size, mother age at birth. Income 

measures are income assistance during pregnancy, rural/urban income quintiles based on Census postcode. HCARE 
PREG. Refers to heath care during pregnancy which include number of doctor visits and distance to doctor. Standard 
Errs are in parenthesis. ***,**,* represent significance at 1%, 5%,10% 

 







Persistence

• Healthy children grow up to be healthy adults

Add missing middle



TABLE: CHILD HEALTH AT AGE 15 – 17 Effect of Past Health 

 (I) (II) (III) (IV) (V) 

MOTHER HEALTH      

     1 – 5 PRE-PREG. 0.16*** 0.14*** 0.13*** 0.07*** 0.02 

 (0.009) (0.009) (0.009) (0.007) (0.014) 

CHILD HEALTH      

       Low-BW 0.02 0.03 0.02 -0.01 -0.01 

       (0.02) (0.02) (0.02) (0.017) (0.026) 

       High-BW 0.06** 0.06** 0.05** 0.06*** 0.05* 

 (0.025) (0.024) (0.024) (0.021) (0.028) 

       at AGE : 0 – 4  0.27*** 0.16*** 0.06*** 0.06*** 

  (0.012) (0.012) (0.011) (0.017) 

       at AGE : 5 – 9   0.26*** 0.04*** 0.08*** 

   (0.011) (0.01) (0.015) 

       at AGE : 10-14     0.55*** 0.50*** 

    (0.008) (0.012) 

INCOME  YES YES YES YES YES 

HCARE PREG. YES YES YES YES YES 

Sibling FEs NO NO NO NO YES 

Mean of Outcome 0.43 0.43 0.43 0.43 0.43 

NOBS 39712  39712  39712  39712  39712 

Note:  All models include, sex of the child, birth order, number of siblings, family size, mother age at birth. Income 
measures are income assistance during pregnancy, rural/urban income quintiles based on Census postcode. HCARE 

PREG. Refers to heath care during pregnancy which include number of doctor visits and distance to doctor. Standard 
Errs are in parenthesis. ***,**,* represent significance at 1%, 5%,10%. 

 



Robustness

• First born sample & Boys vs Girls

• Effect on different age intervals for child

• Alternative definition and timing of health 
measures





Preliminary Remarks

• Mother pre-pregnancy health has a significant 
impact on adolescent health

– More pronounced at older ages

– Less pronounced for severe conditions

• Effect not mitigated by controlling for 
demographics, income, family environment

• Youth health outcomes are highly persistent



THANKS
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Health Outcomes



Aggregate Diagnosis Groups (ADG)





Resource Utilization Bands (RUB)

0: Invalid 2: Low 4: High

1: Healthy Users 3: Moderate 5: Very High





Demographics

CHILD: MOTHER: 

Variable Mean Std. Dev. Min. Max. 

Sex = girl 0.49 0.50 0.00 1.00

# siblings 1.54 0.66 1.00 5.00

First child 0.49 0.50 0.00 1.00

Second child 0.29 0.45 0.00 1.00

Third or later child 0.22 0.42 0.00 1.00

0 siblings 0.55 0.50 0.00 1.00

1 sibling 0.37 0.48 0.00 1.00

2 siblings 0.07 0.26 0.00 1.00

≥ 3 siblings 0.01 0.08 0.00 1.00

Variable Mean Std. Dev. Min. Max.

Married 0.40 0.49 0.00 1.00

Age at birth 27.01 6.05 13.00 49.00

On Income Assistance 0.18 0.39 0.00 1.00

Family size 3.08 1.65 1.00 14.00

Distance to GP 39.84 92.00 0.00 1,096.50





Still to do

– Health condition type

– Number of health conditions

– Current socio-economic variables

– Excluding injuries



Future Analyses

– Education outcomes

• Early Development Index (Kindergarten)

• Standardized test scores grades 3, 7, 8, 12

• University and College enrollment and grades

– Justice data

• Corrections and criminal courts

• Offenders and victims





Distance

• “As the crow flies”

• Users:

– Patient to Physician (based on postal code)

• Non-users:

– Closest physician



Physician Assignment

Patient

Visit

Multiple 
doctors

Most visited

Random

(if tie)
Single doctor

No visit closest


