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Motivation

• Significant efforts to improve early childhood health care
worldwide, both neonatal (at the hospitals) and post-neonatal
care (well-child visits, medical follow-ups).

• Still large disparities in infant health care between (and within)
countries (Chen, Oster and Williams, 2013)

• Long-term consequences of early life interventions matters
(Almond and Currie, 2010; Heckman and Masterov, 2007;
Havnes and Mogstad, 2011; Heckman et al., 2010; Chetty et
al. 2011).

• We will focus on a particular post-neonatal public policy:
well-child visits



Questions

• Broad: What are the long-term economic effects of well-child
visits?

• Specific: How beneficial was the roll-out of mother and child
health care centers providing well-child visits for children’s
educational attainment and labor market outcomes?

• Difficult to answer: Socio-economic gradient in infant health
and access to pediatric examinations.

• We need to analyze plausibly exogenous changes in access to
well-child visits.



What do we do?

• We analyze the roll-out of mother and child health care
centers from 1936 to 1955 and study the impact of access to
pediatric well-child visits on long-term economic outcomes.

• We use administrative data and link a unique historic data set
on the timing of the opening of mother and child health care
centers to long-term outcomes as education and earnings.

• We include municipality of birth and cohort fixed effects.



Preview of findings

• Positive effects on long term outcomes
• Years of completed education
• Life time earnings (1967-2010)

• Anecdotal evidence on infant mortality (will be updated when
we get access to data on infant mortality).



Relevant Literature

• Long-term consequences of prenatal health
• 1918 Flu Epidemic (Almond, 2006)
• Famine (Almond, Edlund, Li and Zhang, 2010)

• Long-term consequences of policy-induced variation in
early-life health

• Extra medical care (Bharadwaj, Løken, and Neilson, 2011)
• Introduction of sulfa drug (Bhalotra and Venkataramani, 2012)
• Maternity leave (Carneiro, Løken, Salvanes, 2014)
• Food stamp (Hoynes, Schanzenbach and Almond, 2014)

• Importance of pediatric well-child visits
• Important factor explaining the gap in infant mortality rates

between Europe and the United States (Chen, Oster and
Williams, 2013)

• Short-term effects as infant mortality and maternal health
after pregnancy (Wüst, 2012)

• Research Design using roll-out of health centers
• Community health centers and mortality (Bailey and

Goodman-Bacon, 2013)



Infant Welfare Movement

• Late 19th century: public concern over children’s health
increased in Europe and the United States.

• High infant mortality rate was publicly debated.
• Infant welfare movement: governments invested more into
social- and population policies improving infant’s health
conditions.

• Information centers for mothers of the newborns were
established in connection to birth clinics in many European
countries.



Mother and Child Health Care Centers in Norway

• Mother and child health care centers were established on local
initiatives by philanthropic institutions.

• Most influential: Norwegian Women’s Public Health
Association (NKS)

• First center was opened in 1914 in Oslo by NKS
• NKS operated the majority of the 400 centers existing in 1946
• Most centers opened in the period 1936-1955

• Centers were mainly targeted at poor families, but open to
everyone.

• Free visits
• Main goals:

• Medical check-ups for the infants and their mothers by doctors
and nurses

• Advice to mothers on adequate infant nutrition and tools to
decrease the infant mortality such as infant hygiene and
adequate infant clothing.



Well-Child Visits

• Infants were measured and examined during each visit.
• Doctors and nurses kept records of infants’ health status on
standard forms.

• Ill infants were referred to doctors or hospitals.
• On average, a child would visit a center three to four times
during his first years of life.

• Some center provided services of medical specialist
(pediatricians, gynecologists and home visits).

• Provision of smallpox and later diphtheria vaccination.



Nutrition Advice

• Advice on adequate infant nutrition was provided.
• Breastfeeding was promoted, in particular among poor women.
• As milk formulas were often diluted with unclean and dirty
water and increased the risk of gastrointestinal diseases,
mothers were taught to make adequate milk formulas.

• Some centers supplied mothers with milk and with cod liver oil.
• Pregnancy hygiene for mother: advice on nutrition and code of
conduct during pregnancy.



Finances

• Doctors and nurses were paid annual salary and traveling
expenses were reimbursed.

• Costs were covered by philanthropic contributions, funds from
the state lottery and additional financial support from the local
governments, counties and the state.



Data

Registry data
• Demographic variables (gender, marital status, number of
children, residency etc.)

• Social-economic variables (educational attainment, earnings
and income)

• Parental background (1960 Census)
• Municipality of birth going back to the 1930s



Data

Historical data collected from archives
• Roll-out of mother and child health care centers.

• Opening dates and address of all centers collected from two
surveys by the Norwegian Women’s Public Health Association
(1939 and 1955).

• Further detailed information
• Centers’ yearly expenses.
• Type of service centers provided: all centers provide well-child

visits for infants, however some centers also provide check-ups
for small children and for pregnant women as well as dental
appointments.

• Number of mother/children visiting.

• Data are verified using other primary sources as local NKS
sections yearly budget.



Data: archive



Roll-out of Mother and Child Health Care Center

before 1935
1936−1945
1946−1955
no center before 1956



Research Design

Differences in differences exploiting timing of new established
mother and child health care center

yic = α+ γDkt + βXkt + λk + θt + εkt

y : outcomes
D: indicator equal to 1 if you are born in or after year of a center
opening in your municipality of birth, 0 otherwise
X : background characteristics of the parents
λ: municipality fixed effects
θ: cohort fixed effects
Cluster se by municipality.

• The first station was opened in Oslo in 1914. By 1930 the
takeup rate was 60 % of all babies born in Oslo (Schiøtz, 2003)



Challenge

• Our empirical strategy uses variation in when and where
mother and child health care centers were established to
evaluate their effects on long-term economics outcomes.

• Assumption: the timing of establishment is uncorrelated with
other determinants of changes in long-term economic
outcomes.

• Empirical test support key identifying assumption:
• Can 1930 socio-demographic characteristics of municipalities

receiving a center in period of interest predict when a center
was established?



Testing the identifying assumption

Have a center by Have a center by

1935 1940

Secondary education -.102 -.179

(.153) (.452)

Teritary education -.014 -.530

(.378) (1.12)

Male income in 1000 .006 .068

(.017) (.049)

Female income in 1000 .065 .083

(.045) (.133)

Doctors/population -.006** -.022***

per 1000 (.003) (.007)

Midwives/population .007 .002

per 1000 (.005) (.001)

City .045*** .173***

(.016) (.046)

Obs. 617 617

Note: The level of education in municipalities are measures of number of people
having primary (66.7 %), secondary (30 %) and tertiary (3.3 %) levels of education.



Testing the identifying assumption

• No correlation with important determinants of children’s long
term outcomes (parents education and income)

• Control for doctors/population
• Drop big cities



Long term outcomes

Mean Baseline

pre-reform

Years of education 11.63 .121***

(.044)

Obs. 707,755

Earnings 1967-2010 160,570 2754***

(947)

Obs. 789,920

Earnings 1967-2010 166,689 3145***

cond. on obs. education (1066)

Obs. 707,765

Log earnings 1967-2010 11.7 .007

(.010)

Obs. 785,840

Note: We include birth cohorts 1936-1960. Child-well visits open from 1937-1955.
Years of education is measured in 2010, replaced by 2009-1986 if missing in 2010.
Earnings is average, discounted earnings from 1967-2010. Control variables: mother’s
education, age and marital status, father’s education and age and gender.



Long term outcomes

Notes: For each municipality that opens a child-well center between 1936 and 1960 we
recenter the data such that openings happens at time zero. Variables are residuals
from a regression on time and municipality fixed effects.



Long term outcomes

Notes: For each municipality that opens a child-well center between 1936 and 1960 we
recenter the data such that openings happens at time zero. Variables are residuals
from a regression on time and municipality fixed effects.



Mother FE model

Mean Baseline

pre-reform

Years of education 11.02 .125***

(.031)

Obs 372,802

Earnings 1967-2010 153,212 3243***

(1052)

Obs 407,495

Earnings 1967-2010 158,948 3667***

cond. on obs. education (1141)

Obs. 372,802

Log earnings 1967-2010 11.63 .014

(.011)

Obs 406,116



Robustness main outcomes 1

Only uses

Mean Baseline No mun. eventually

pre-reform controls opening a center

Years of education 11.63 .121*** .086** .188***

(.044) (.033) (.039)

Obs. 707,755 707,755 441,406

Earnings 1967-2010 160,570 2754*** 2412*** 3871***

(947) (912) (1177)

Obs. 789,920 789,920 492,342

Earnings 1967-2010 166,689 3145*** 2859*** 4580***

cond. on obs. education (1066) (1029) (1310)

Obs. 707,765 707,765 441,413

Log earnings 1967-2010 11.7 .007 .006 .021*

(.010) (.009) (.012)

Obs. 785,840 785,840 489,764

Note: We include birth cohorts 1936-1960. Child-well visits open from 1936-1955.
Years of education is measured in 2010, replaced by 2009-1986 if missing in 2010.
Earnings is average, discounted earnings from 1967-2010. Control variables: mother’s
education, age and marital status, father’s education and age and gender.



Robustness main outcomes 2

Municipality

Mean Baseline specific time trends

pre-reform Linear Quadratic

Years of education 11.63 .121*** .111** .106**

(.044) (.044) (.042)

Obs. 707,755 707,755 707,755

Earnings 1967-2010 160,570 2754*** 2696*** 2668***

(947) (952) (953)

Obs. 789,920 789,920 789,920

Earnings 1967-2010 166,689 3145*** 3068*** 3046***

cond. on obs. education (1066) (1072) (1072)

Obs. 707,765 707,765 707,765

Log earnings 1967-2010 11.7 .007 .007 .007

(.010) (.009) (.009)

Obs. 785,840 785,840 785,840

Note: We include birth cohorts 1936-1960. Child-well visits open from 1936-1955.
Years of education is measured in 2010, replaced by 2009-1986 if missing in 2010.
Earnings is average, discounted earnings from 1967-2010. Control variables: mother’s
education, age and marital status, father’s education and age and gender.



Other outcomes

Mean Baseline Mother

pre-reform fixed effects

Dead by age 50 0.016 -.000 -.000

(.001) (.001)

Obs. 789,920 407,495

Married 0.77 -.003 -.018***

(.003) (.005)

Obs. 599,693 274,223

Divorced 0.08 -.003 -.003

(.002) (.003)

Obs. 599,693 274,223

Fertility 2.43 -.020 -.044**

(.014) (.019)

Obs. 351,106 156,537

Note: We include birth cohorts 1936-1960. Child-well visits open from 1937-1955.
Years of education is measured in 2010, replaced by 2009-1986 if missing in 2010.
Control variables: mother’s education, age and marital status, father’s education and
age and gender.



Robustness: Infant mortality and mortality

• Wüst (2012) finds an effect on infant mortality of a home
visiting program in Denmark rolled out from 1937-1949.

• The positive effects on infant survival rates of 0.5-0.8 %.
• Two implications for the long run effects we observe

• improved infant health for the general population of infants
• survival of “weak” infants (low birth weight)

• Problem: does not observe education/income when dead
• Estimate lower bounds on our education and income effect by

• Infant mortality: dropping 1 % of the treatment group having
predicted better and better educational attainment (60th,
70th, 80th and 90th percentile of the educational distribution)

• Mortality by age 50: no difference between treatment and
control group



Heterogeneous effects

Female Male

Years of education .086** .154***

(.042) (.053)

Earnings 1967-2010 1049 3952***

(785) (1373)

Obs. 388,748 401,172



Mechanisms

• Effects by type of center
• The nutrition/breastfeeding channel likely to affect
height/weight/BMI. If we find effects on these outcomes we
have a more direct link to the nutrition channel

• will explore data from military on these outcomes (only boys)



Compare effects to other studies

• Maternity leave
• Increased time with mother in early life - likely mechanisms are

attachment and breastfeeding
• Carneiro, Løken and Salvanes (2014) finds effect of increasing

maternity leave on children’s educational attainment (.4 years)
and earnings at age 30 (5 %).

• Food stamp
• Better nutrition for infants/young children
• Hoynes et al (2014) finds large reductions in the incidence of

metabolic syndroms (obesity, high blood pressure, diabetes).



Future Work

• World War II
• Take-up rates
• Mechanims (military conscript data, type of center)



Discussion

• Early life health interventions (well-child visits) can have long
lasting effects.

• Norway in the 1930s and 1940s was a high-infant mortality
country struggling with infectious disease as one main cause of
death in the first year of life. Likely that developing countries
would benefit from well-child visits today.
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