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An existing literature documents dramatic long-run health consequences of ex-
posure to large negative shocks such as epidemics and famines early in life (for an
overview, see Almond and Currie, 2011). Researchers have more recently begun
to investigate the impact of improvements in early life health within the reach
of policy and their effect on adult outcomes. Can public health programs tar-
geting infants shift long-run health trajectories? Bhalotra and Venkataramani
(2012) show that a reduction in pneumonia among U.S. infants in the 1930s and
1940s, due to the development of antibiotics, reduced disability in adulthood and
improved educational and employment outcomes for treated infants. Hoynes,
Schanzenbach and Almond (2016) find that the provision of food stamps for poor
families with children in utero and during their early childhood years improved
the health outcomes of Americans in adulthood.

This paper is the first to examine the long-run effect on adult health of a
public health program aimed at improving the health of all infants: home visits
to new mothers. The Danish National Board of Health (DNBH) designed the
1937 home visiting program as a reaction to persistently high infant mortality
rates of around 6.5 percent in the 1930s. At the time, many infants died from
preventable infectious diseases. For example, acute enteritis—a set of infectious
diseases causing diarrhea and often resulting from the improper treatment of
cows’ milk—accounted for around 10 percent of overall infant mortality (DNBH,
various years).

As the DNBH believed that a lack of postnatal care, health monitoring and
guidance of new mothers contributed to the high infant mortality rate, the board
issued uniform guidelines for a new home visiting program: Trained nurses were
to conduct about 10 home visits to all infants during the first year of life. During
those visits, nurses were to encourage mothers to breastfeed and keep the home
environment clean. Moreover, they should refer ill infants to doctors for treatment

(Buus, 2001).
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Using aggregate historical records, Wiist (2012) shows that the program led to a
significant increase in infant survival of about 5-8 lives saved per 1000 live births.
Examining the driving forces behind this effect on infant survival, she shows
that especially mortality from diarrhea-related causes decreased. Home visiting
accounted for about 17-29 percent of the period’s overall decrease in diarrhea-
related mortality. This finding highlights mechanisms for potential longer-run
benefits of this infant health program: The one-year survivors of treated cohorts
most likely experienced less severe sickness episodes and better infant nutrition.
Both of these factors have been shown to impact later-life outcomes (Hoynes,
Schanzenbach and Almond, 2016; Bhalotra and Venkataramani, 2012; Bozzoli,
Deaton and Quintana-Domenque, 2009; Maluccio et al., 2009).

Although designed centrally, the home visiting program was implemented lo-
cally: around one third of the 1345 Danish municipalities initiated the program
during the 1937-1949 period we consider.! To examine the long-run health effects
of the program, we thus follow a difference-in-differences approach and compare
changes in adult outcomes across cohorts born in municipalities that initiated
the program to changes across the same cohorts born in municipalities with no
change in implementation status. Nurses offered visits to all new mothers in mu-
nicipalities that implemented the program and take-up rates were close to 100
percent (DNBH, various years). As we detail in section III, we use individual-
level data on health outcomes in middle age (45 to 64)—when a non-negligible
share of individuals begin to suffer from serious health conditions and die—for
the population of Danish citizens who were born between 1935 and 1949 and are
observed in the administrative records 1980-2012.

Historical sources point to at least four factors that introduced variation in the
timing of program initiation across municipalities: delays in the central accredi-
tation process, a shortage of qualified nurses, region-wide implementation for all

municipalities in some parts of Denmark, and varying support from local health

1From 1974, municipalities were required to implement the home visiting program.



4 AMERICAN ECONOMIC JOURNAL MONTH YEAR

professionals (Buus, 2001). Our baseline specification controls for time-invariant
differences between municipalities (such as geography) and location-invariant dif-
ferences between cohorts (e.g., the impact of World War I1).2 To address con-
cerns about potential differential trends in outcomes across implementing and
non-implementing municipalities, we follow four additional approaches. First, we
include municipality-specific time trends. Second, we control for pre-treatment
levels and trends in demographic, political, economic and health characteristics
of municipalities and let the associated coefficients vary by cohort. Third, we
restrict the sample to implementing and matched non-implementing municipali-
ties that are comparable on pre-treatment characteristics. Fourth, we restrict our
analysis to the sample of implementing municipalities, thereby relying only on

variation in the exact date of implementation.

We find robust and large long-run health effects of the home visiting program.
We start by graphically examining our data: We present a set of event graphs that
show no pre-trends in our outcomes long-run survival, cardiovascular and heart
disease and hospitalization durations in implementing municipalities. We then
continue with our main analysis and show that individuals exposed to home visit-
ing in infancy enjoy higher long-run survival gains. Examining the timing of this
effect, we find that it materializes around age 50 and is strongest during middle
ages (ages 50-60). Furthermore, the results for long-run survival are stronger for
women than for men. An important pathway appears to be early-life “program-
ming” for serious adult diseases: treated individuals spend less time hospitalized
and are less likely to suffer from cardiovascular disease in middle age.> Further
examining the robustness of these findings, we allocate random placebo reform
years to random municipalities in our sample (applying a permutation test). We
show that the estimates for our main health outcomes fall into the tails of the

2Especially the potential impact of World War II deserves our attention. If the war, as one impor-
tant contemporary factor, impacted treated and untreated municipalities differentially, we may falsely
attribute this impact to the home visiting program. For further details please see section II.

3We also show that treated individuals are less likely to have received at least two of the following
diagnoses: cardiovascular diseases, heart disase and diabetes.
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empirical distribution of estimates, i.e. the “true estimates” are among those we

are least likely to find.

While we find strong results for long-run health across different specifications
and test, we do not find longer-run improvements in treated individuals’ educa-
tional or labor market outcomes. Estimates for years of schooling, an indicator
for only completing compulsory education, log wages and occupational status
around age 60 are mainly small, imprecise, and unstable across specification. We
take this finding as suggestive evidence that the home visiting program impacted

individuals predominantly through its direct effect on their health trajectories.*

This paper builds its empirical strategy on a set of recent papers, exploiting the
roll-out of health and social policies across areas and over time (Hoynes, Schanzen-
bach and Almond, 2016; Bailey and Goodman-Bacon, 2015). Our analysis is in-
spired by theoretical work that lays out mechanisms through which good health in
early childhood can unlock lifetime benefits (see e.g. Heckman and Mosso, 2014;
Cunha and Heckman, 2007), for example through early programming of mid-
dle age-diseases and dynamic complementarities with parental investment and

follow-up policies.

We extend the existing literature in three ways. First, we add to the literature
on long-run consequences of infant health, which has received less attention than
the consequences of in-utero health. There is now considerable empirical evidence
from various disciplines that adverse conditions in utero can affect long-run health
and other outcomes in adulthood (Almond and Mazumder, 2011; Almond et al.,
2010; Mazumder et al., 2009; Black, Devereux and Salvanes, 2007; Almond, 2006;
Crimmins and Finch, 2006; Barker, 1992). There is broad support in this research

4We control in our analysis of education and labor market outcomes for the impact of the 1958
schooling reform that impacted the post-1946 cohorts. The reform gave increased educational possibilities
to rural student (Arendt, 2008). Thus we include a post1946 X rural-indicator in our analyses. Given
the presence of both an influential schooling reform and other societal changes, we also acknowledge that
any (likely small) effect of the program on labor market outcomes may have faded over the 45 years prior
to our measurements. The 1950s and 1960s—the period where individuals from the cohorts that we study
enter the labor market—witnessed a rapid expansion of the Danish welfare state with many programs
that likely had a large impact on individuals’ labor market outcomes. Any, presumably small effects of
the home visiting program, may be hard to detect in outcomes such as wage around age 45-60.
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for the “Barker hypothesis”, which states that in utero conditions shape individ-
uals’ health trajectories. At the same time, a there is growing interest in the
impact of health shocks in infancy and early childhood on longer-run outcomes:
A number of existing papers on shocks during infancy show long-run effects of
famines (Meng and Qian, 2009), disease early in life (Almond, Currie and Her-
rmann, 2012; Cutler et al., 2010; Bleakley, 2010; Lucas, 2010), or factors such as
weather conditions (Maccini and Yang, 2009). Moreover, a growing literature is
interested in the effects of policies that target infancy and childhood and that
may be able to offset original health disadvantages (Currie and Rossin-Slater,
2015; Biitikofer, Lgken and Salvanes, 2015; Carneiro, Lgken and Salvanes, 2015;
Bharadwaj, Loken and Neilson, 2013; Currie, 2009).

We contribute with a study focusing on the effects of a government-run policy
focused on infancy. While the potential (biological) mechanisms that lead to
longer-run health effects of interventions during infancy are less formally pinned
down and described, a number of studies indicate that prolonged breastfeeding
durations and improved infant nutrition as well as less severe sickness spells during
infancy may be critical for shaping longer-run health trajectories (Fitzsimons
and Vera-Hernandez, 2013; Kramer et al., 2001; Bozzoli, Deaton and Quintana-

Domenque, 2009; World Health Organization et al., 2007).

Second, we provide causal evidence on the long-run returns to universal (rather
than means-tested) investments in early life health, which is the dominant model
for programs such as home visiting and early childcare in many countries. Most
of the existing evidence on the benefits of early interventions comes from targeted
programs, that focus resources on selected families and children (for a very recent
overview, see Currie and Rossin-Slater, 2015). The long-run impact of universal
programs, which target broader groups in the population, may be substantially
different from the impact of these targeted interventions. As an example, we
may expect lower marginal social benefits of universal programs, because they do

not focus resources on the most disadvantaged children, who have been shown to



VOL. VOL NO. ISSUE UNIVERSAL INVESTMENT IN INFANTS AND LONG-RUN HEALTH 7

benefit most from early investment programs (see, for example, Bitler, Domina

and Hoynes, 2012; Havnes and Mogstad, 2011).5

Third, we present evidence on the long-run health effects of well-baby home
visiting. Parallel to our work, two other recent studies on very similar programs
in Sweden and Norway document important medium- and long-run benefits to
well-baby contacts with health professionals (Biitikofer, Loken and Salvanes, 2015;
Bhalotra, Karlsson and Nilsson, 2015). Biitikofer, Loken and Salvanes (2015) find
that access to well-baby center visits in the 1930s and 1940s, which focused on
health monitoring and advice on infant care to new mothers, improved educational
and labor market outcomes for treated individuals in Norway. Importantly, they
also find that treated individuals are less likely to suffer from “metabolic syn-
drome” around age 40. Bhalotra, Karlsson and Nilsson (2015) show that the
introduction of health centers and home visits in Sweden in the early 1930s pro-
longed treated individuals lives in the very long run (probability of survival past
age 75). Taken together, three studies from three Scandinavian countries point
to important longer-run health gains from well-baby contacts for all mothers and

infants.

While our study is set in a historical context, the evidence on long-run effects of
home visiting is applicable in many contemporary settings as well. Government-
run, universal home visiting programs are in place in many countries today and
thus an evaluation of long-run effects of these programs is instrumental for policy
makers.% Given the content of the program we study (with a focus on nutrition
and regular high-frequency visits to families) and the context of its implemen-

tation in Denmark of the 1930s and 1940s (a high-infant mortality country with

5 Additionally, potential general equilibrium effects—in our application, for example, capacity con-
straints in hospitals and schools or competition in local labor markets may make the case for universal
implementation of programs more or less appealing.

SWhile the U.S. has a long history of state-run and privately organized, targeted home visiting
programs (see e.g. Moehling and Thomasson, 2014), no universal home visiting programs are operating
in the U.S. today. The Hawaii Healthy Start Program and Nurse-Family Partnership’s programs reach
significant numbers of at-risk families in certain regions of the country. Chen, Oster and Williams
(forthcoming) argue that the absence of public home visiting programs in the U.S. may be an important
reason why infant mortality today is higher in the U.S. than in Europe.
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infectious disease as one important cause of infant deaths), our results are par-
ticularly relevant for research and policy debates in developing countries: The
Danish program of the time had the objectives to encourage early parental health
investments such as breastfeeding, proper infant care and hygienic conditions
in the home, objectives that are still crucial for infants’ health and develop-
ment, especially (but not exclusively) in these settings (Engle et al., 2007; World
Health Organization et al., 2007). Home visiting programs have been shown to
impact short-run outcomes such as breastfeeding duration and infant survival in
developing countries today (Fitzsimons et al., 2012; Gogia and Sachdev, 2010;
WHO/UNICEF, 2006; Haider et al., 2000; Bhandari et al., 2003) and in histori-
cal settings that are comparable to those in developing countries (Moehling and
Thomasson, 2014; Wiist, 2012). The evidence in this paper suggests that studies
that ignore the long-run benefits of early life health programs in these settings
significantly understate the potential returns to such programs.

The paper is organized as follows. Section I presents relevant background on
Denmark’s 1930s and 1940s medical system and the roll-out of the home visiting
program. Section II lays out our empirical strategy, and section III presents the
data. Section IV presents our results for adult mortality and potential underlying

health mechanisms. Section V concludes.
I. Background and Roll-out of the Home Visiting Program

In the 1930s and 1940s, the Danish health care system was organized through
23 medical districts divided into about 1300 rural and 88 urban municipalities
(Statistics Denmark, 1940).” General Practitioners (GPs) and trained midwives
were relatively evenly distributed geographically due to a government refund pro-
gram. Midwives were responsible for medical services for pregnant women, new
mothers, and infants. Apart from births in the five largest towns, home births

assisted by midwives were the norm. While most women had good access to pre-

7Some rural municipalities merged during the period we consider.
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natal care (that consisted of scheduled visits by trained midwives), postnatal care
was usually poor and women were not entitled to scheduled contact with health

professionals after giving birth (DNBH, various years).®

The DNBH identified this lack of postnatal care as one potential factor driving
the high Danish infant mortality rate, part of which was related to preventable,
infectious diseases. Thus, from 1930 onwards, the DNBH conducted a five-year
trial with home visiting in three treatment and control municipalities in Den-
mark. The trial was conducted in collaboration with the U.S.-based Rockefeller

Foundation.?

Buus (2001) illustrates that the design of the home visiting program was a
project taking place in an expert arena in the central administration and was
not emerging as a “bottom up”-initiative in local communities.'® By the early
1930s, home visiting programs had been established in the Netherlands, the U.K.,
and the U.S. Inspired by these initiatives, Danish health authorities aimed at
increasing “the public health nursing in Denmark [that] has been inadequately
developed” (DNBH in a letter to the Rockefeller Foundation in Buus, 2001, p.150).
The DNBH further detailed: “The nurse must visit each new-born in her district
as soon as possible after birth. She establishes friendly relations with the mother,
wins her confidence and proceeds with instructions regarding the hygienic care of
the infant. The routine is to impress on the mother the need for breastfeeding
at regular intervals, to provide the infant with its own bed; to demonstrate how
it should be bathed and clothed; convince the mother of the need for fresh air;
inquires regarding when infant is older and finally gives instructions concerning
the mother’s care in the next pregnancy” (ibid: p.152).

8 As an exception, infant care wards in the major cities provided well-baby visits to a targeted group
of mothers (for details, see Buus, 2001; Lgkke, 1998; Wiist, 2012).

9The treatment and control groups for this trial with home visiting were not chosen randomly and
thus the results from the trial could not credibly claim that they identified causal effects of the program.
However, the DNBH based its recommendation for expanding the program to the entire country on the
positive experiences from the trial (Buus, 2001).

10As opposed to the U.S.~where the development of health and child policies was strongly related to

women’s suffrage (Miller, 2008)-Danish women gained suffrage in 1915 and their political movement was
not the driving force behind the introdution of the home visiting program.
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In March 1937, the Danish parliament passed the Act on the Home Visiting
Program, and the DNBH issued detailed guidelines for uniform municipal imple-
mentation. During 10 visits in the child’s first year of life, nurses were to register
and to report on their work on the promotion of proper infant nutrition (espe-
cially breastfeeding) and hygiene, they were to monitor the child’s health and
development, and to refer ill infants to GPs. We limit our analysis to the period
between 1937 and 1949, when the program exclusively served infants and its main
focus was on what was perceived the most important principles of infant care at
the time: “Calmness, cleanliness, and orderliness” (Buus, 2001).1!

Earlier work on the short-run effects of the 1937 program demonstrates that
home visiting contributed significantly to a decrease in infant mortality and
morbidity—especially from relevant causes such as diarrhea-related diseases (Wiist,
2012)—and thus indicate that the DNBH succeeded in its immediate goals.'? Un-
fortunately, due to lack of data, neither studies based on historical records nor the
present study are able to disentangle the relative importance of different mecha-
nisms underlying this effect. The most important candidate mechanisms (which
well may be important in combination with each other) comprise improved infant
nutrition, faster referral of ill infants to doctors and an improved (hygienic) home
environment.

Importantly, while the DNBH designed the program to provide universal care,
and the data show take up-rates close to 100 percent once a municipality imple-
mented the program (DNBH, various years), until 1974 each municipality could
decide whether to implement the program.'? Historical sources point to at least
four factors that introduced variation in the timing of treatment initiation across

municipalities. First, to qualify for a refund of 50 percent of program expenses,

1 Later on nurses also served older children. Also the content of the program has changed significantly
since the 1950s with a rising focus on factors such as social interaction and child development in a broader
perspective.

12This finding is in line with the contemporary literature on home visiting in developing countries that
indicates similar gains for programs that are structured around visits by trained health professionals (see
e.g. Gogia and Sachdev, 2010).

13Decentralized implementation was important to the liberal party platform (in the Danish parlia-
ment), which emphasized the importance of municipal autonomy.
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municipalities had to obtain central accreditation from the DNBH. The time-
consuming accreditation process, which involved local policy makers, local health
professionals, other interest groups and the DNBH experts, depended partly on
the workload at the DNBH. Thus accreditation of municipal programs could eas-
ily delay the exact timing of local implementation. Second, to work in the home
visiting program, nurses had to complete two years of training at a newly estab-
lished school in Aarhus. The resulting shortage of accredited nurses led to delays
in implementation in some municipalities, especially in the early years. Third,
some medical districts implemented the program district-wide so that neighbor-
ing municipalities that were located in different medical districts could face very
different costs of implementation. Moreover, in the case of district-wide imple-
mentation, it was not neccessary for every single municipality to file a request for
accreditation. Fourth, many local municipal actors had to agree on implementa-
tion. While some welcomed the program, others—e.g., many GPs, who viewed
the program as a threat to their authority and income source—opposed it. Such

opposition led to implementation delays in some areas.

Figure 1 shows a map of Denmark in 1940. The darker a municipality, the
earlier it implemented the home visiting program. Although towns on average
implemented the program earlier than rural areas, the figure shows considerable
variation in the timing of implementation among both towns and rural munic-
ipalities. For example, the town of Kgge, outside of Copenhagen, implemented
the program much earlier than the neighboring town of Roskilde. The medical
districts of Holbaek and Bornholm introduced district-wide programs in 1938 and
1945.14 Importantly, as Figure 2 illustrates, the timing of treatment in the imple-
menting municipalities varies over the entire period that we consider, including
the years before and after World War II, as well as the period of occupation dur-
ing World War II (1940-1945).'® Our empirical strategy, discussed in the next

141n total, seven out of the 23 medical districts implemented district-wide programs in the period that

we consider.
15The high number of municipalities in selected years is partly due to district-wide implementation in
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section, relies on this variation in the timing of treatment initiation to identify

the long-run effects of the program.
II. Empirical Strategy

To estimate the effect of the home visiting program on long-run health, we
follow a difference-in-differences approach (DiD), beginning with the following

baseline specification:

(1) Yjt = o + Bhomevisitj; + vj + 0 + €5

where y;; is a health outcome in middle age for individuals born in municipal-

ity j in year t,'6 and homevisitj; is an indicator for the home visiting program

t.17 To control for time-invariant differ-

being in place in municipality j in year
ences between municipalities—such as geography—and location-invariant differ-
ences between birth cohorts—such as the impact of World War II—we include
municipality fixed effects ; and year-of-birth fixed effects 5¢.'® We thus estimate
B by comparing the difference in outcomes between individuals born before and
after implementation in implementing municipalities to the difference in outcomes
between individuals of the same cohorts born in municipalities with no change in
treatment status in between those cohorts’ years of birth. As treatment initiation
varies over a 13-year period and the size of the average Danish municipality at

19

the time was 32 square kilometers (12 square miles),”” we compare outcomes at

many points in time and within small geographical areas.
Arriving at a consistent estimate of 8 through specification (1) hinges on the

assumption that the timing of treatment implementation is orthogonal to the

those years.

16We collapse our data into municipality X treatment status-cells for all our analyses and weight all
analyses with cell size. Thus the analyses are equivalent to regressions performed at the individual level.

17We assume that once a municipality implemented the program it remained in place, as happened in
almost all cases (see Buus, 2001).

187]- absorbs the indicator for treated municipalities, and §; absorbs the indicator for post-treatment
periods.

19Denmark is only slightly larger than the state of Maryland.
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variation in counterfactual development of adult health. Time-varying shocks that
are specific to implementing (or non-implementing) municipalities and correlated
with outcomes, and/or underlying trends in outcomes that differ in implementing
and non-implementing municipalities, would violate this assumption. We are not
aware of other programs implemented during the same period with the same
timing and geographic variation as the home visiting program. Although factors
such as vaccines, new drugs, and better prenatal care were expanded during
the period, these were rolled out for the entire country at the same time (for

a discussion, see Wiist, 2012).

As one important contemporaneous factor, the impact of World War II deserves
mentioning. In some European countries such as the Netherlands, World War 11
had adverse and regionally diverse effects on living conditions of infants (impor-
tantly on nutrition) and, as a consequence, on war cohorts’ long-run outcomes
(see, e.g., Lumey et al., 2007; Heijmans et al., 2008; Van den Berg and Linde-
boom, 2012). In Denmark, the war did not lead to critical supply shortages or
the suspension of implementation of the home visiting program. Moreover, the
impact of the war years (e.g., in the form of food rationing) was comparably mild
(Pedersen, 2009). As stated in historical research “Denmark made it through the
war years without material damage. Neither the occupation of Denmark nor its
liberation were accompagnied by hard combat [...] At the same time, living condi-
tions in Denmark were the best when compared to all other European countries.
Although there was a shortage of goods like coffee, tea and tobacco, Denmark

7

remained the country were milk and potatoes were not rationed]...]” (Poulsen,

2002, p. 52, authors’ own translation).

Unfortunately, we lack power to perform our main analysis on data only for
the pre- or post-occupation period (i.e. the period 1937-1939 or 1946-1949). To
further examine one potential impact of the occupation years on our findings, we
look at fertility patterns in the years 1930-1949. If the occupation years 1940-

1945 led to a dip in births in some areas but not others (e.g. in areas with
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greater hardship), we may be worried about the impact of the composition of
births on the conclusions of our main analyses. Appendix Figure Bl shows the
average number of live births in the Danish counties in the period 1930-1949.
Rather than a dip in the number of births, we see that the number of births
had steadily increased since the 1930s and also increased during the occupation
years. This pattern is in line with descriptive evidence from a number of other
European countries and the U.S., which experienced increases in birth rates in the
1940s (see p. 60 in Grove and Hetzel, 1968).2° Appendix Table B1 regresses the
logged number of live births in the urban and rural areas of all Danish counties
on area fixed effects and an indicator for the occupational years (column 1), as
well as its interaction with an urban indicator (column 2).2! As we show here,
the number of births increased during the occupation period and especially urban
areas witnessed increases.?? In the light of these results we find it unlikely that
selective fertility during the war years (among “well-off” parents in selected areas
of the country) drive our results. However, as other studies set in similar contexts
and given our data constraints, we should keep the potential confounding impact

of WWII in mind when interpreting our results.

To further address concerns about the validity of our analyses, we follow four
additional approaches. First, we control for municipality-specific linear time
trends.?® Second, we take advantage of a unique dataset, described in detail
in section III, on the demographic, political, economic and health characteristics
of municipalities in the years leading up to 1937. Table 1 compares the means of
pre-1937 characteristics for municipalities that implemented the program between
1937 and 1949, and those that did not. We examine both levels and trends in
the observable characteristics. Columns 1 and 2 reveal considerable differences

20While there in general is greater focus on the fertility rate changes during the “baby boom” following
the war years, many countries saw increases in birth rates in the early 1940s.

21The unit of observation are all urban and rural areas of the 23 Danish counties, i.e. 46 areas and
Copenhagen (N=47).

22 As we do not observe the number of births for all municipalities, we cannot examine the same pattern

across implementing and non-implementing municipalities.
230Qur main results are not sensitive to the inclusion of quadratic trends, as detailed in section IV.
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in means between eventual-implementers and never-implementers. If these differ-
ences are not captured in municipality and cohort fixed effects or linear trends,
and if the differences impact both treatment initiation and adult outcomes of
treated individuals, we may falsely attribute their effect to the home visiting pro-
gram. Inspired by the strategy of Hoynes, Schanzenbach and Almond (2016), we
therefore flexibly control for pre-treatment characteristics and let the coefficients

on municipal pre-treatment characteristics, X f 3T vary by cohort, 6;:24

(2) Yjt = + ﬁhomevisitﬁ —+ Vj + 575 + 9t % Xfre37 + Eit

Third, we combine our DiD approach with propensity score matching. We restrict
our sample to implementing municipalities and matched non-implementing con-
trol municipalities of similar pre-1937 characteristics. Given that we match each
eventually treated municipality with a unique control, we can assign treatment

dates to untreated municipalities and estimate a model of the form

3) yp=a+ Bpost; x homevisit; + X x post; + v + 6 + 0 X Xfm?’? +ejt

where post; is an indicator for post-treatment years for all treated and matched

control municipalities.?®

Our matching procedure results in a sample of 404 municipalities.?6 As columns

24Hoynes, Schanzenbach and Almond (2016) analyze the long-run impact of the U.S. food stamp
program. To account for differences in trends across counties that implemented the program at dif-
ferent times, they interact pre-treatment characteristics with linear time trends. We interact pre-1937
characteristics with birth year FE.

25Given that the post; indicator is defined for both treated and untreated municipalities, it is not
collinear with the term homevisit;; as is the case in equations 1 and 2.

26We use the information on the pre-1937 municipal (and for health data medical district-wide) char-
acteristics for the matching. We use a nearest neighbor matching. To perform the matching, we use
psmatch2. We impose a caliper of 0.05 and assign one control without replacement. Appendix Figure
B2 plots the sample restriction that results from our matching procedure: The figure plots the estimated
propensity score for all municipalities and shows that a number of treated municipalities are off the
common support, i.e. there are not enough unique matches for high-probability implementers among the
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3 and 4 in Table 1 show, the matched treatment and control groups are very sim-
ilar with respect to pre-1937 observables (both levels and trends). We cannot
reject the null hypothesis of equality in means for any municipality-level observ-
able in the matched sample. As we also balance pre-1937 trends, we are confident
that our analysis on this matched sample credibly tests the robustness of our
findings.

Finally, we perform our analysis on a sample that only includes municipali-
ties that implement the program during the period in question, maintaining the
specification in (2).27 In our final approach we thus exploit only variation in the
exact timing of implementation across municipalities. Appendix Figures B3 and
B4 plot these treated municipalities’ year of treatment initiation against their
propensity score for treatment initiation (estimated in the matching procedure)
and their 1936 infant mortality rate.?® The figures show considerable variation in
ex ante levels of child health and ex ante probability of implementing among the
implementing municipalities and no indication that healthier municipalities im-
plemented earlier than less healthy municipalities (or vice versa). This evidence

points to considerable arbitrary variation in the exact timing of implementation.
III. Data
A.  Merge of historical data sources and creation of estimation sample

Our analysis combines unique data from three sources. We have collected data
on the exact date of implementation of the home visiting program for all imple-
menting municipalities during 1937-1949 in the Danish National Archives (see
Wiist, 2012).

We combine this data with municipal- and district-level data on pre-treatment

untreated municipalities in our sample.

27Given that hospital births were more common in towns, we have also tried excluding the 5 major
towns—and thus nearly all hospital births—from our sample. Our results are not sensitive to this
exclusion.

28Given that the infant mortality rate data is at a higher level of aggregation (all towns or rural areas
in a medical district), the figure has fewer (due to overlapping) data points.
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characteristics. This data on municipal characteristics at various points in time
comes from the Danish Commune Archive (Danish Data Archive, n.d.), which
combines information from several censuses and elections. The Commune Archive
contains data on the following municipal characteristics (pre-1937) that we use in
our matching analysis and as control variables: percentages of votes for a set of
Danish parties in a sequence of three elections, population in 1935, urbanization
percentage in 1935, percentage of female population in 1930, percentage of workers
in agriculture or industry in 1930, percentage of population on public aid in
1936, percentage of income and property tax payers in 1936, and aggregated
taxable income and assessed property value in 1936.2° From the Medical Reports
for the Kingdom of Denmark (DNBH, various years), we include data on two
relevant variables: infant deaths per 1000 live births and infant deaths from acute
enteritis in 1936.3° We compute measures of municipalities’ size and location
(distance from Copenhagen) from data on the historical administrative structure

of Denmark.3!

Finally, we add individual-level adult outcome data (1980-2012) for the popula-
tion of individuals born in Denmark between 1935 and 1949. These data contain
information on date and place of birth, and on long-run health outcomes, for the
population of Danish-born individuals. Unfortunately, we cannot link families in
the Danish register data for the given cohorts. Thus we cannot add estimates that
compare between siblings to test for the robustness of our results. However, in the
likely presence of parental responses to program exposure that may systematically
differ across treated and untreated siblings, it is not straight forward to interpret

results from a within-family estimate.?? Furthermore, while one mechanism for a

29We have compiled the municipal data from several files delivered by the Danish Data Archive. The
material documenting our merging of data sources is available upon request.

30These data are aggregated at a higher level, namely for all urban and rural municipalities in each
of the 23 medical districts and Copenhagen.

31We use data from the DigDag-project (Digital Atlas of the Danish Historical, Administrative Geog-
raphy) for details see www.DigDag.dk.

320ur reduced form estimate includes the impact of parental responses to the program when we
estimate its treatment effect. We believe that this approach results in a meaningful estimate given the
informational nature of the program that aimed at changing maternal behaviors.
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short- and long-run effect of the home visiting program may be its impact on the
timing of subsequent births (because prolonged breastfeeding duration may lead
to longer time periods between births, as shown in Jayachandran and Kuziemko

(2011)), we cannot examine the impact of the home visiting program on spacing

or family size.?3

To construct an indicator for individuals’ treatment status, we use date and
parish of birth.3* Two minor restrictions apply: First, as most Danish register
data dates back to 1980, individuals in our outcome data have to reside in Den-
mark at least one year after that date. Second, to secure that all cohorts that we
study enter the risk period at the same time (i.e., are left-censored at the same
age), we perform our main analyses on a sample comprising all individuals who
survive until they turn 45. Thus all our main analyses are conditional on the
individuals having survived and not having permanently left Denmark before age

45 .35

We are confident, however, that differential mortality among treated and un-
treated individuals prior to age 45 is unlikely to significantly affect our estimates.
First, Wiist (2012) estimates that only 325-520 additional infants per cohort sur-
vived infancy as a result of the program. We show that omitting one percent of

our individuals in the sample does not impact our main results.?¢

33Biitikofer, Loken and Salvanes (2015) exploit sibling data and show that their main results are robust
to the inclusion of a sibling fixed effect. Biitikofer, Lgken and Salvanes (2015) do not present results for
the impact of well-baby visits on children’s spacing or family size.

34In the administrative data (for historical reasons) the place of birth is recorded at the parish level.
In rural areas, one or two parishes were equivalent to a municipality for most cases during the period.
In towns, many parishes form one municipality. Given that, during the period, new parishes are formed
once older parishes become to large in terms of population, we use the 1930, 1940 and 1950 parish and
municipality structure defined in data from the DigDag-project (Digital Atlas of the Danish Histori-
cal, Administrative Geography) to assign parishes to municipalities (the level at which we observe the
treatment).

35We condition on having survived until age 45 because our data otherwise would (at any given age)
contain survivors and deaths for younger cohorts but only survivors for older cohorts (because we only
observe deaths after 1980). See Appendix A.A2 for more information on the left censoring and our
sample creation. Here we also present results for mortality at younger ages for the youngest cohorts in
our sample.

36500 individuals constitute less than 1 percent of a given birth cohort of the time. To be conservative
in our test, we omit one percent of individuals at the bottom percentile of the income distribution. We
omit individuals from the bottom of the empirical distribution because we may assume that the weakest
infants of each cohort survived due to the program. Our main results are not impacted by this test and
are available from the authors.
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Second, only few individuals die between age 1 and 45. In Appendix A.A2 we
analyze this issue further. First, using aggregate data, we show that the number
of missing observations per cohort (i.e. the difference between one-year survivors
and the individuals observed in our register data) remains relatively small and
stable. If the program had affected mortality before age 45, we should see a
decreasing (or increasing) share of missing observations as the program spread

37 Second, we use data on the youngest cohorts in our

to more municipalities.
sample to examine the program’s effect on mortality prior to age 45 (age 40-45).
Appendix Figure A2 shows that there are no survival gains of the program at
these earlier ages.

Appendix Table B2 shows that for the vast majority of all relevant individuals in
the administrative data, we can match the parish of birth to a municipality. Half
of the approximately 12 percent of observations in the administrative data that we
cannot merge are foreign-born or born in Greenland and thus not relevant for our
study. Thus we omit only about 6 percent of relevant Danish-born residents due
to invalid parish codes. Conditioning on non-missing information on municipality
observables and omitting hospital births,® we end with an estimation sample of
876,912 individuals. We collapse our data to 20,078 municipality x birth cohort

X treatment status-cells.
B. Administrative Data on Outcomes

Data on individuals’ health in middle age (45-64) comes from the Danish In-
patient Register (1980-2012) and the Danish Death Register (1980-2012). In our
main analyses, we only consider individuals at ages that allow our entire sample
to have aged through the period of interest (45-64 years). First, we construct

an indicator for the individual’s survival beyond a given age (age-specific sur-

37Unfortunately we do not observe the number of births in a cohort at the municipal level. We thus
cannot directly look at fertility responses in treated municipalities.

38We cannot merge hospital births to a parish of birth and thereby we cannot merge individuals to
their municipality of birth, where the treatment is defined. However, hospital births were not yet common
at the time (Vallgarda, 1996). By omitting hospital births, we omit 5 percent of our sample.
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vival rates for the ages 46-64). Second, we create a variable equal to the total
number of nights an individual spent in a hospital between ages 45-64.37 Third,
we consider medical diagnoses that the epidemiological and economics literature
suggests that early life conditions may affect (Gluckman et al., 2008; Lynch and
Davey Smith, 2005; Hoynes, Schanzenbach and Almond, 2016). We focus on heart
disease, cardiovascular disease, and diabetes. We also include individuals who die
from these conditions (i.e. are diagnosed at death) into our measures of disease
morbidity. Additionally, we create an indicator for being diagnosed with more
than one of the above conditions. Finally, because cancer accounts for the largest
share of deaths in our sample, we also study the probability of being diagnosed

with cancer.

Exploiting the death records’ information on cause of death, we create indicators
for death from several causes. Appendix Table B3 shows the distribution of causes
of death among all the observed deaths in our data (deaths between ages 45 and
64).1% We separately consider the four biggest groups of causes of death: cancer
(41 percent), heart disease and other cardiovascular disease (together 28 percent),
deaths related to the digestive system (10 percent), and respiratory disease (nine
percent). Furthermore, we study the probability of not having a cause of death.
As the cause of death is missing for around seven percent of deaths in our data,
we are cautious in interpreting our results of these analyses. More information

on the coding of diagnoses and causes of death appears in Appendix A.Al.

39Given that this outcome measure is skewed, we have also considered a winsorized version of it. Here
we set hospital nights to a maximum of the 99" percentile at around 190 nights. We find similar results
that are available on request.

40The table both considers first and second cause of death on the death certificate. There can be up
to three causes of death in the administrative data.
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IV. Long-run Health Effects of the Home Visiting Program
A. Fvent study

To graphically analyze our data and assess the validity of our design, Figure
3 presents an event graph based on our baseline specification for our main out-
come, adult survival beyond age 64. The graph plots estimates and confidence
intervals for a set of indicators for years to treatment initiation for a sample of
eventually-treated municipalities. To be able to observe a total of up to ten years
around treatment initiation, we do not balance our sample of implementing mu-
nicipalities.*’ We “bin up” the endpoints of the event time axis and include an
indicator for up to 10 years both before and after treatment initiation.

Figure 3 shows that, before treatment implementation, estimates for the event
time indicators are insignificant, around zero, and display no clear pre-trend. Af-
ter the implementation at ¢ = 0, a program effect appears. While confidence
intervals initially do not exclude 0, the effects are positive from year ¢t = 0 on-
wards. The initially increasing size of the estimated effects for consecutive years
after treatment initiation may reflect the program’s increasing effectiveness, e.g.,
due to nurses experience with conducting home visits. Moreover, earlier work has
shown that prolonged breastfeeding can impact the spacing of births (Jayachan-
dran and Kuziemko, 2011). If longer spacing impacts infant health (and in turn
longer-run health trajectories) positively, we may expect that the effects of the
home visiting program become stronger over time (for cohorts born at later event
times). Finally, nurses likely also gave advice on health behaviors during (fol-
lowing) pregnancies and thus we may expect an increased effect for consecutive

children.

41We face a trade-off between (i) balancing the sample of municipalities that contribute with data for a
rather short number of years around treatment initiation or (ii) including longer time-to-treatment spans
but then allowing for the sample of municipalities to be unbalanced (as municipalities that implement in
later years/earlier years only have few post treatment/pre treatment years). To show more pre and post-
treatment initiation years, we accept a compositional change in the group of implementing municipalities
in the graphs that we present. Graphs that condition on a more balanced sample and only look at shorter
periods around treatment initiation are very similar and available on request. Graphs that are based on
a specification with baseline municipality controls or trends are very similar and available on request.
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Figure 4 presents equivalent event graphs for two diagnoses outcomes, the prob-
ability of being diagnosed with cardiovascular disease and heart disease, and the
number of nights hospitalized between ages 45-64. For both diagnoses outcomes,
the event graphs suggest no clear pre-trends and a drop in the probability of
diagnosis, although estimates are not always precisely estimated. The graph for
hospital nights indicates a clear drop in the number of hospital nights for indi-

viduals born after treatment initiation.

B. The effect of home visiting on long-run survival

Table 2 presents our main regression results for the effects of the home vis-
iting program on the probability of surviving to ages 50, 55, 60 and 64. Each
row presents estimates for the treatment indicator from our five approaches. All
columns include municipality and cohort fixed effects. In column 2, we addition-
ally control for municipality-specific time trends. In column 3, we add controls
for levels and trends in pre-treatment municipal characteristics with coefficients
allowed to vary by year. Columns 4 and 5 present results based on two subset of
municipalities: The first is a sample of matched treatment and control munici-
palities. In this specification we assign control municipalities the treatment year
of the matched treated municipalities. Finally, the results in the last column in
Table 2 are based on the sample of eventually implementing municipalities (from
1937-1949). This specification also flexibly controls for municipal characteristics.
For convenience, in all tables, we present coefficients that are pre-multiplied by
100 and thus interpretable as percentage point changes (except for the number of
hospital nights).

Table 2 shows that treated individuals have significantly higher survival prob-
abilities in the age range that we consider, especially at and after age 55. As
an example, at the mean of the dependent variable of around 92 percent, our
estimates imply that individuals are 0.2-0.6 percent more likely to survive past

age 60. The coefficients are relatively stable across specifications but somewhat
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bigger once we include controls for pre-treatment municipal characteristics. As
the informational components of the program may have spilled over to parents
in control municipalities, we interpret our estimates as lower bounds of the true
effect.

To study survival probabilities more detailed over the period that we observe
for the given cohorts, we display results for survival past all ages in the range
45-64 in Figure 5. As Figure 5 shows, survival gains of the home visiting program
are apparent for individuals who have survived to age 55. The estimates are
largest around this age and—for the specifications with trends—decrease in size
after that age. One reason may be that untreated individuals begin to suffer from
serious diseases that affect mortality earlier in middle age than treated, healthier
individuals do.

Figure 5 also illustrate the impact of the inclusion of linear (and quadratic)
trends on our conclusions. When accounting for trends, we loose precision for
survival beyond age 60. However, point estimates are similar across specifica-
tions.*? Another way of examining the potential influence of pre-treatment trends
is to examine the impact of placebo reforms. We should not be likely to find esti-
mates that are similar to our “true estimates” for the effect of home visiting when
assigning random treatment dates to municipalities. Thus we apply a permuta-
tion test inspired by Chetty, Looney and Kroft (2009): First, we randomly pick
a treatment initiation year between 1937-1948.43 Second, we assign this treat-
ment year to a random municipality in our sample (if this municipality is not yet
taken, i.e. has not been assigned another random treatment year). We repeat
these two steps 350 times and end up with a sample that has around one third of
all municipalities being in the “eventually treated” group. Next we estimate our
treatment effect on the full sample with placebo treatment indicators as markers

for treatment. We estimate both our baseline specification (equation 1) and our

42Consult Appendix Table B4 for point estimates for selected survival and diagnoses outcomes and
different trend specifications.

43We find it reasonable to constrain the placebo years to this period as we always want to allow for
at least 2 treated years.
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specification with pre-treatment control variables (equation 3).4* We repeat this
entire procedure 500 times and plot the distribution of placebo estimates for long-
run survival in the top panel of Figure 6 along with a vertical line that marks our
true estimate. If there is a significant effect of home visiting on survival outcomes,
we expect the true estimate to fall into the tails of the distribution of placebo
estimates, i.e. among the 5-10 percent we are least likely to find. As Figure 6
illustrates, our estimates fall into the tails of the distribution of estimates that
we create (among the 5 percent most extreme estimates) and thus gives further

credibility to our results.

Appendix Table B5 shows results for our survival measures separately for men
and women. As expected, female mortality rates are lower than male ones in our
sample. However, we find stronger results for our survival measures for women.
While point estimates are generally similar in size and not statistically different
from each other, our main estimates are driven by more precise estimates for

females.

Our results suggest that the program saved a significant number of life years
for treated individuals. One way of cautiously quantifying the long-run health
benefits of the program is to calculate the number of saved life years. If we
very conservatively assume that treated individuals die at age 61, but would, in
the absence of the program, have died at age 60, our estimates translate into
690 to 2070 saved life-years in the cohorts we study (only through its direct
effect on survival).#® Likely even more important for an assessment of the cost
effectiveness of the program, in the next section we analyse the mechanisms that
drive these mortality results, namely a set of medical diagnoses and a measure

for hospitalizations.

44Estimating our trends-specification is computationally very demanding and thus we opt for these
two specifications.
45(0.002*size of treatment group in our cohorts) to (0.006*size of treatment group in our cohorts)
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C. The effect of home visiting on pathway health outcomes and educational and labor

market outcomes

In Table 3, we turn to the analysis of rarely available measures of adult health
that reveal more about the driving forces behind the survival effect that we find.
Our estimates for hospitalizations and diagnoses given at the hospital show that
treated individuals enjoy better health during adulthood: They are hospitalized
fewer nights (about half a night less between ages 45 and 64) and are less likely to
be diagnosed with lifestyle-related diseases. In line with studies suggesting long-
run impacts of early-life health for later-life disease prevalence (Barker, 1992;
Forsdahl, 1979) and with similar studies on the impact of well-baby visits on
measures of cardiovascular risks at younger ages (Biitikofer, Lgken and Salvanes,
2015), we find that those exposed to the home visiting program in infancy are less
likely to be diagnosed with a cardiovascular disease by age 64. Although estimates
for diabetes diagnoses are not precise, together with the results for cardiovascular
and heart disease they suggest an impact of the program on diseases earlier shown

to be related to proper infant nutrition.

While Hoynes, Schanzenbach and Almond (2016) and Biitikofer, Lgken and
Salvanes (2015) emphasize the importance of overweight and other risk factors
in adult life in this context, we cannot study individuals’ weight and height with
our data. However, by studying whether treated individuals have more than one
diagnosis (among heart disease, cardiovascular disease and diabetes), we attempt
to study an indicator that is more closely related to their measures of “cardiac
risks” and “metabolic disorder” and combines the individual diagnoses that we
observe, i.e. we study whether treated individuals have a lower probability of
suffering from closely-related comorbidities. In line with previous findings, our
analysis shows that treated individuals have a lower probability of being diagnosed
with at least two of the diagnoses groups that we also study individually. Thus

our finding suggest that treated infants (a) enjoy more healthy life years as adults
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and (b) consequently are likely to cost the medical system significantly less.*6
Moreover, as a significant share of individuals in our sample is diagnosed with
cancer, we examine this diagnosis group in the bottom of Table 3. We find mostly
very small and always insignificant estimates for the effect of the home visiting
program on this diagnosis group. While this results is not a formal falsifica-
tion test, we note that we only find precise and negative results for diagnoses
that elsewhere have been shown to be impacted by early life circumstances. Fi-
nally, following the same intuition as for our survival results and shown in the
lower panel of Figure 6, our estimate for the effect of the home visiting program
on cardiovascular disease falls in the lower tail of placebo estimates from our
permutation test. This finding—together with the event graphs—documents the

robustness of our morbidity results.

Important for policies in developing countries today, our results show that the
home visiting program improved adult life health in those dimensions that have
been shown to relate to early life nutrition and disease exposure, factors that are
still concerns in many contemporary settings. Furthermore, the sizeable long-run
effects that we find stem from a relatively cheap intervention aiming at monitoring
health and informing parents on proper infant care through contacts with trained
health professionals.*” While recent evidence from developing country contexts
confirms that this type of interventions have important short-run impacts (for an
example, see Bhandari et al., 2003), our findings suggest that we should factor in

important long-run gains when assessing their effectiveness.

Does the “diagnoses advantage”, which we have established, also show in cause-
specific mortality? Appendix Table B7 relates our treatment indicator to mortal-
ity from several causes, some of which we do not—given existing studies on the

impact of early life nutrition and disease—expect to be modified. Unfortunately,

46pParallel to our analyses for adult survival, we also split our analyses of diagnoses and hospitalizations
for males and females. However, our results in Appendix Table B6 are less precise. They may cautiously
suggest stronger effects on hospitalizations for women. These results may explain larger survival gains
that we see among women.

4TWiist (2012) calculates that the program costed 159 USD per person year saved (2010 USD).
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all our estimates are imprecise and do not allow us to make strong conclusions
based on an analysis of causes of death.*®

Finally, we explore the impact of the home visiting program on a set of edu-
cational and labor market outcomes, which may constitute important pathways
for an impact of the program on adult mortality. Results for these analyses are
available in Appendix Table B8. All of these analyses control for a schooling
reform that affected mostly rural students of the post-1946 cohorts (for details,
see Arendt, 2008).* We have explored potential effects of the program on in-
dividuals’ years of schooling, the probability of acquiring more than compulsory
schooling, log wages, and occupation. While we may expect education and occu-
pational choices to be important pathways that explain some of the health effects
we find, our empirical results do not support this hypothesis. Our estimates are
mostly very small in absolute size (evaluated at the relevant sample mean), less
precise than the health results, and not stable across specifications. Also event
study graphs (Appendix Figure B5) do not suggest a clear effect of the home
visiting program.’® Thus we conclude that the home visiting program impacted

adult mortality predominantly through its direct impact on adult morbidity.
V. Discussion and Conclusion

This paper presents the first evidence on the causal effect on adult health of
the 1937 Danish home visiting program, a policy aimed at improving the health
of all infants. In municipalities that implemented the program, nurses visited all
infants and their mothers at home around ten times during the first year of the
child’s life to encourage breastfeeding and proper infant care, and to monitor the

child’s health.

48We have also run these regressions for causes of death as outcomes based only on the sample of
deaths. Focusing on the sample of deaths does not change our conclusions.

496 account for the impact of the reform on schooling outcomes, we includean indicator for rural x post
1946 cohort. The motivation of this approach is that the reform increased the educational chances
especially of rural students of impacted cohorts.

50Finally, a permutation test analogous to the one we perform for adult survival and diagnoses does
not suggest a similar uniqueness of our estimate for the effect of home visiting on years of education.
Results are available on request.
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Exploiting variation in the timing of implementation across municipalities, we
show that those visited by nurses in infancy experience a robustly estimated
increase in adult survival rates in their 50s and 60s. Our findings further show
that the intervention programs individuals for lower predisposition to serious adult
diseases. We find that treated individuals are less likely to be diagnosed with
cardiovascular and heart disease and spend fewer nights in hospital during middle
ages.

While we, like many existing studies on long-run effects of early life health,
cannot disentangle the relative importance of different program components for
the observed program effects, the content of the Danish home-visiting program
suggests that its effects were driven by improved infant nutrition, faster refer-
ral of ill infants to doctors and an improved (hygienic) home environment. Our
findings are in line with other research highlighting the effectiveness of inter-
ventions that focus on information on proper infant nutrition and care in high
infant mortality contexts. Moreover, recent research highlights the importance of
parental knowledge and skills for child development (Cunha, Elo and Culhane,
2013). Our study suggests that interventions with an informational nature may
successfully change parental investment in child health and this change may have

very long-run consequences.

Moreover, while we cannot examine the heterogeneity of program effects across
different types of families (because we lack historical data on family-level char-
acteristics) or across relevant municipal characteristics,”! we may hypothesize
that families with higher exposure of infants to disease or poor nutrition have
had larger scope for positive effects of the home visiting program. Also follow-
up investments may have varied systematically across families, and the impact
of follow-up policies like childcare or improved housing may vary according to
whether individuals had access to the nurse program. We leave this type of anal-

51We have attempted an analysis of effects across urban vs rural municipalities and districts with

a high vs low infant mortality. Results of these analyses are inconclusive, likely due to the level of
aggregation of our background data (which is not at the individual level).
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ysis of heterogeneous effects and potential complementarities for future research.

The magnitude of the impact on adult mortality we find may be specific to
disease- and poor nutrition-environments, such as Denmark of the 1930s. As such
our findings support the argument for home visiting in developing countries (see
also WHO/UNICEF, 2006). Furthermore, our study is among the few studies that
focus on the effectiveness of universal programs, i.e. programs that grant access
to all infants and their mothers. Our findings-together with similar evidence on
the long-run effects of universal programs in Norway and Sweden—indicate that
estimates that ignore the long-run benefits of these early life health programs may

significantly understate the returns to such programs.
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Table 2—: Effect of the home visiting program on survival beyond various ages,
cohorts 1935-1949.

Outcome (1) (2) (3) (4) (5)
(All) (AlD) (AlD) (Matched)  (Ever impl.)
Survival until age 50 0.064 0.087 0.165%* 0.063 0.198**
= (0.063) (0.078) (0.081) (0.171) (0.096)
Mean of dep. var. x 100 98.342 98.342 98.342 98.377 98.218
No. of obs. 20078 20078 20078 6204 5769
Survival until age 55 0.228**  (0.264**  (0.312%** 0.317 0.335%*
Vv = (0.091)  (0.119)  (0.120) (0.273) (0.151)
Mean of dep. var. x 100 95.880 95.880 95.880 95.925 95.610
No. of obs. 20078 20078 20078 6204 5769
Survival until age 60 0.337**¥*  0.260*%  0.469%** 0.587 0.469**
g (0.123)  (0.140)  (0.167) (0.372) (0.207)
Mean of dep. var. x 100 92.432 92.432 92.432 92.535 91.967
No. of obs. 20078 20078 20078 6204 5769
Survival until age 64 0.382%* 0.257 0.454** 0.592 0.387
= (0.155) (0.178) (0.195) (0.435) (0.235)
Mean of dep. var. x 100 88.756 88.756 88.756 88.791 88.121
No. of obs. 20078 20078 20078 6204 5769
Cohort FE Yes Yes Yes Yes Yes
Muncipal:
FE Yes Yes Yes Yes Yes
X (level) x year interactions No No Yes No Yes
X (trend) x year interactions No No Yes No Yes
Linear time trends No Yes No No No

Notes: Each cell presents the coefficient for the treatment indicator for a different regression. Sur-
vival indicates that the individual has survived at least to the given age. All means and coefficients
are pre-multiplied by 100 and interpretable as percentage point changes. The units of observation are
municipality X year of birth Xtreatment status-cells. We weight regressions with the number of obser-
vations in each cell. Column (4) presents the estimate of the treated xpost indicator in the matched
sample that assigns a treatment date to the matched control municipalities (see section II for details).
We cluster all standard errors at the municipal level (1322 clusters). ***significant at the 1 pct level,
**significant at the 5 pct level *significant at the 10 pct level
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Table 3—: Effect of the home visiting program on pathway health outcomes:
Probability of diagnosis by age 64 and hospital nights in the age-range 45-64,
cohorts 1935-1949.

Outcome (1) (2) (3) (4) (5)
(All) (All) (All) (Matched)  (Ever impl.)
. . -0.569** -0.547** -0.491%* -1.194%* -0.271
Hospital nights, Age 45-64 (0.225)  (0.275)  (0.278)  (0.503) (0.328)
Mean of dep. var. 17.018 17.018 17.018 16.797 17.657
No. of obs. 20078 20078 20078 6204 5769
Diagnosed cardio -0.737F** _0.529%*  -Q.707** -0.359 -0.729%
8 (0.207)  (0.253)  (0.310) (0.597) (0.392)
Mean of dep. var. x 100 26.653 26.653 26.653 26.815 26.146
No. of obs. 20078 20078 20078 6204 5769
Diagnosed heart -0.199 -0.275% -0.399%* 0.072 -0.435%*
& (0.140) (0.161)  (0.169) (0.382) (0.197)
Mean of dep. var. x 100 8.293 8.293 8.293 8.487 8.320
No. of obs. 20078 20078 20078 6204 5769
Diaenosed diabetes -0.018 -0.171 0.020 -0.304 0.066
8 (0.095)  (0.129)  (0.127) (0.304) (0.156)
Mean of dep. var. x 100 5.052 5.052 5.052 4.950 5.425
No. of obs. 20078 20078 20078 6204 5769
. . -0.663*%**  -0.575** -0.588%* -0.562 -0.601
Multiple diagnoses by age 64 (0.215)  (0.268)  (0.313)  (0.589) (0.400)
Mean of dep. var. x 100 29.714 29.714 29.714 29.811 29.444
No. of obs. 20078 20078 20078 6204 5769
Diagnosed cancer 0.019 0.069 0.059 -0.368 0.118
g (0.168)  (0.197)  (0.216) (0.448) (0.251)
Mean of dep. var. x 100 11.756 11.756 11.756 11.553 12.308
No. of obs. 20078 20078 20078 6204 5769
Cohort FE Yes Yes Yes Yes Yes
Muncipal:
FE Yes Yes Yes Yes Yes
X (level) x year interactions No No Yes No Yes
X (trend) x year interactions No No Yes No Yes
Linear time trends No Yes No No No

Notes: Each cell presents the coefficient for the treatment indicator for a different regression. Outcomes
denote probability of being diagnosed between ages 45 and 64 and the number of hospital nights in this age
range. All means and coefficients (except for hospital nights) are pre-multiplied by 100 and interpretable
as percentage point changes. The units of observation are municipality X year of birth X treatment status-
cells. We weight regressions with the number of observations in each cell. Column (4) presents the
estimate of the treated xpost indicator in the matched sample that assigns a treatment date to the
matched control municipalities (see section II for details). We cluster all standard errors at the municipal
level (1322 clusters). ***significant at the 1 pct level, **significant at the 5 pct level *significant at the
10 pct level
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Figure 1. : Municipalities and their date of entry into treatment, 1937-1949
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Notes: The figure shows 1940 parishes. Rural municipalities consisted of one single parish; towns
consisted of several parishes. All parishes of a given municipality were either treated or untreated.
Source: DigDag (Digital Atlas of the Danish Historical, Administrative Geography, www.DigDag.dk)
and data on municipal treatment initiation from the Danish National Archives (for details, see Wiist,
2012).
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Figure 2. : Number of municipalities by their year of entry into treatment, yearly
bins, 1937-1949

60 80

Number of entering municipalities
40
1

20

o -

1936 1938 1940 1942 1944 1946 1948
Treatment year

Notes: The figure shows only municipalities entering the program in the period.
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Figure 3. : Event study for effect of the home visiting program on survival beyond

age 64

Point estimate
0.000 0.010 0.020

-0.010

-0.020

T T T
-2 -1 0 1
Time to treatment in years

2

Notes: Time to treatment in years for the unbalanced sample of all eventually treated municipalities
(with non-missing data on controls, i.e. the sample used in the main estimations). Models include
indicators for five years for both before and after treatment initiation, as well as indicators for more
than five years before and after treatment initiation, year fixed effects and municipality fixed effects.
Figures that also include municipality-specific trends or controls interacted with year fixed effects are
very similar. The omitted indicator for event time is t=-1. The figure displays coefficients and a 95

percent confidence interval.
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Figure 4. : Event study for effect of the home visiting program on other health
outcomes
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Notes: Time to treatment in years for the unbalanced sample of all eventually treated municipalities
(with non-missing data on controls, i.e. the sample used in the main estimations). Models include
indicators for five years for both before and after treatment initiation, as well as indicators for more
than five years before and after treatment initiation, year fixed effects and municipality fixed effects.
Figures that also include municipality-specific trends or controls interacted with year fixed effects are
very similar. The omitted indicator for event time is t=-1. The figure displays coefficients and a 95
percent confidence interval.
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Figure 5. : The effect of the home visiting program on yearly survival probabilities,
cohorts 1935-1949
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Notes: The figure plots estimates and 95% confidence intervals from separate regressions of probability
of survival beyond the given age on treatment status and (a) year and municipality fixed effects, (b)
fixed effects and linear municipality-specific trends and (c) fixed effects and quadratic
municipality-specific trends. Standard errors are clustered at the municiaplity level.
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Figure 6. : Permutation test for survival beyond age 64 and diagnose with car-
diovascular disease
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Notes: The figure shows the CDF of 500 placebo estimates for the effect of the home visiting program
on survival past age 64 and probability of a diagnosis with cardiovascular disease. We use the
specification of equation 1 (with fixed effects) and 2 (with interacted pre-treatment controls and fixed
effects). To estimate placebo effects, we allocate random treatment years to up to 350 random
municipalities in our sample. The vertical line marks our true estimate. For details see section IV.
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FOR ONLINE PUBLICATION: DATA SOURCES AND DATA STRUCTURE
Al. Diagnoses for Medical Conditions Data

The health data comes from the Danish Inpatient Register and the Danish
Death Register for 1980-2012. The Inpatient Register uses ICD 8 coding until
1993 and ICD 10 coding from 1994 onwards.

If an individual uses the Danish hospital system, we observe diagnoses and hos-
pitalizations: Individuals have to be hospitalized (1980-1993) or have at least one
outpatient visit (1994-2012) to appear in the diagnosis data. While we thus may
not capture minor health conditions, the hospitalization data most likely contains
clinically relevant diagnoses. As health care is publicly funded and universally
accessible, our health measures are well suited for capturing the underlying preva-
lence of health conditions in the population.

ICD 8 codes for diagnoses groups:
e Diabetes: 249, 250
e Cardiovascular Disease: 390458
o Heart disease: 410-414

ICD 10 codes for diagnoses groups:
e Diabetes: DE10-DE14
e Cardiovascular Disease: DI00-DI99
e Heart disease: DI20-DI25

The causes of death are grouped according to the 23 groups used by the Danish
National Board of Health. We merge groups 20-23 and 12-13 (the ICD 8 system
does not distinguish between these last two).

Causes of death:

e 1 Infection: A00-B99, 000-136



VOL. VOL NO. ISSUE UNIVERSAL INVESTMENT IN INFANTS AND LONG-RUN HEALTH 47

e 2 Cancer: C00-C97, 140—-209

e 3 Other cancer: D00-D48, 210-239

e 4 Blood and bloodforming organs: D50-D89, 280-289

e 5 Endocrine, metabolic disease: E00-E90, 240-246, 250-279
e 6 Mental disorders: F03-F99, 290-315

e 7 Nervous system: G00-G31, 320-389

o 8 Heart disease: G35-H95, 100-125, 127, 130-151, 390-398, 400-404, 410-414,
420-429

e 9 Other cardiovascular disease: 126, 128, 160-199, 430-438, 440-448, 450-458
e 10 Respiratory system: J00-J99, 460-474, 480-486, 490-493, 500-519
e 11 Digestive system: K00-K92, 520-577

e 12, 13 Skin, musculosceletal system, connecting tissue: L00-L99, M00-M99,
680-738

e 14 Genitourinary system: NO0-N98, 580-629

e 15 Pregnancy and childbirth: O00-099, 630-678

e 16 Perinatal period: P00-P96, 760-779

e 17 Congential disease: Q00-Q99, 746-759

e 18 Symtoms not elsewhere classified: R00-R98, R99, 780-793, 795-796
e 19 Accidents: V01-X59, Y40-Y86, Y88, E80-E94

e 20 Suicide, murder, legal interventions: X60-X99, Y00-Y36, Y89, R99, E95-
E99
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A2. Missing Observations

While we have a uniquely high match of cohort members with available outcome
data to their municipality of birth and its treatment status, we do not observe
individuals who die or leave Denmark before the year 1980. Thus we have left
censoring in our data and the censoring is effective at different ages for individuals
in different cohorts: Individuals from the 1935 cohort must survive until age 45
to be in our data while individuals from the 1949 cohort enter the data if they
survive until age 31 (in the year 1980). This left censoring may especially be
influential for our analysis of survival outcomes. Thus we implement a joint point
of left censoring at age 45 in our main analyses (i.e., we only study individuals
who survive until age 45). We thereby secure that all individuals enter and live
through the same risk period.

If treated and untreated individuals selectively die or emigrate before age 45,
this selection could confound our analysis. We perfom two sets of analyses to
address this issue: First, as we cannot observe the number of births per mu-
nicipality, we use aggregated statistics on live births and infant deaths from the
Medical Reports of Denmark to examine how many individuals we miss in our
data of survivors until age 45 per cohort. Second, we use the data on our younger

cohorts (born 1940-49) to study mortality at earlier ages (age 40-45).

NUMBER OF LIVE BIRTHS AND NUMBER OF OBSERVATIONS IN OUR DATA. — If un-
treated individuals died at an increased rate between age 1-45, we would under-
estimate the program’s effects on adult mortality, and we should see a decreasing
percentage of missing observations for subsequent birth cohorts (because sub-
sequent cohorts contain increasing shares of treated municipalities/individuals).
We show that the number of missing observations is relatively stable across birth
cohorts, with a small tendency towards fewer missing observations in later co-
horts. Figure Al plots the number of first-year survivors (live births - first year

mortality) and the number of individuals that we observe in our register data
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(including the ones with unvalid parish codes) (DNBH, various years). The fig-
ure shows that we lack around 5-10 percent of Danish-born first-year survivors
in each cohort. Appendix Table Al contains the national figures.

As weaker infants most likely survived in treated municipalities, we may also
expect a compositional change of the population of treated survivors that may at-
tenuate our findings. Wiist (2012) has estimated that at the mean infant survival
rate of the time, 5-8 additional infants per 1000 live births survived in treated
municipalities. We argue that at the average cohort size of around 65,000, this
number of around 325-520 additional survivors for each cohort should not drive
our results. If these additional infants were drawn from the lower end of the
infant health distribution, the population of treated individuals that we later
observe may be negatively selected (relative to the population from untreated
municipalities). Consequently, we may underestimate the long-run benefits of the
program, and we should interpret our findings as lower bounds. To test for the
impact of additionally surviving infants on our conclusions we have performed
analyses that omit the bottom percentile of individuals in our sample (according
to their income). Our results are not impacted by this omission (further results

are available from the authors).

MORTALITY AT YOUNGER AGES (40-45) FOR THE COHORTS 1940-1949. — Appendix
Figure A2 presents results for an analysis of survival beyond ages 40-45 for the
cohorts 1940-49. Appendix Table A2 presents the respective estimates for survival
past ages 40-45. As the Figure and the Table show, the survival gains of the
home visiting program materialize at later ages and are not present for earlier
ages. Thus we do not think that selective mortality between ages 1-45 biases our

estimates.
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Table A1—: Missing observations, 1935-1949.

Birth cohort  Live births  Infant deaths  Obs. in register data  Valid parish ~ Percent miss.: (1)-(2) vs (8)
(1) (2) (3) (4) (5)

1935 65223 4634 54489 47480 .1006783
1936 66418 4473 56067 48759 .0948907
1937 67440 4455 57662 49820 .0845122
1938 68462 4022 58852 50852 .0867164
1939 67914 3945 59065 51052 .0766621
1940 70121 3517 61071 52450 .0830731
1941 71306 3919 62711 54483 .0693902
1942 79545 3737 70350 61105 0719977
1943 84346 3780 74549 64585 .0746841
1944 90669 4322 80604 70237 .0665107
1945 95062 4590 84703 73967 .0637656
1946 96111 4408 86713 75381 .0544148
1947 91714 3710 83363 71902 .0527362
1948 84938 2999 77827 67579 .0501837
1949 79919 2758 73570 63107 .0465391
Total 78612.53 3951.267 69439.73 60183.93 .0717836

Source: Authors’ calculations from administrative data and the Medical Reports for the Kingdom of Denmark (DNBH,
various years).

Notes: Columns (1) and (2) are national aggregate statistics for the number of life births and infant deaths for the
given cohorts. Columns (3) and (4) show the number of observations in our full and valid-parish samples. Column (5)
shows the percentage of observations that are missing when we compare columns (1) and (3) and account for first year
mortality (Live births - first year mortality).
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Figure Al. : Number of observations (including individuals with no valid parish
information but born in DK) in register data and cohort size (1935-1949).

40000 50000 60000 70000 80000 90000 100000

1935 1937 1939 1941 1943 1945 1947 1949
Birth year

No of observations, reg. survivor

Notes: Figure based on data from table Al.

Source: Authors’ calculations from administrative data.



52 AMERICAN ECONOMIC JOURNAL MONTH YEAR

Figure A2.

Probability of survival past given age
Cohorts 1940-1949, FE specification
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Notes: The figure plots estimates and 95% confidence intervals from separate regressions of probability
of survival beyond the given age on treatment status and year and municipality fixed effects. We
include only the cohorts 1940-1949 as they have aged through the risk period and we only look at

deaths that occur between ages 40 and 45 (i.e. we can observe all relevant death events in our
post-1980 data). Standard errors are clustered at the municipality level.
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Table A2—: Scaled coefficients for the effect of the home visiting program on
survival, cohorts 1940-1949.

Outcome (1) (2) 3) (4) (5)
(AlD) (AlD) (AlD) (Matched)  (Ever impl.)
Survival until ase 40 -0.036 -0.056 -0.059 0.048 -0.045
g (0.061)  (0.093) (0.064) (0.131) (0.073)
Mean of dep. var. x 100 99.490 99.490 99.490 99.516 99.443
No. of obs. 13404 13404 13404 3216 3865
Survival until age 41 -0.032 -0.024 -0.066 0.049 -0.049
& (0.070)  (0.102) (0.073)  (0.144) (0.086)
Mean of dep. var. x 100 99.328 99.328 99.328 99.370 99.265
No. of obs. 13404 13404 13404 3216 3865
Survival until age 42 -0.100 0.010 -0.106 -0.040 -0.067
g (0.077)  (0.113)  (0.081) (0.153) (0.094)
Mean of dep. var. x 100 99.147 99.147 99.147 99.196 99.065
No. of obs. 13404 13404 13404 3216 3865
Survival until ase 43 -0.073 -0.023 -0.068 0.061 -0.068
& (0.089)  (0.125)  (0.091) (0.175) (0.107)
Mean of dep. var. x 100 98.937  98.937 98.937 99.002 98.844
No. of obs. 13404 13404 13404 3216 3865
Survival until ase 44 -0.139 -0.116 -0.137 0.073 -0.170
& (0.091) (0.133)  (0.094) (0.199) (0.112)
Mean of dep. var. x 100 98.701 98.701 98.701 98.792 98.589
No. of obs. 13404 13404 13404 3216 3865
Survival until age 45 -0.144 -0.081  -0.174%* 0.104 -0.218%*
& (0.096)  (0.153)  (0.105) (0.221) (0.127)
Mean of dep. var. x 100 98.445  98.445 98.445 98.545 98.322
No. of obs. 13404 13404 13404 3216 3865
Cohort FE Yes Yes Yes Yes Yes
Muncipal:
FE Yes Yes Yes Yes Yes
X (level) x year interactions No No Yes No Yes
X (trend) X year interactions No No Yes No Yes
Linear time trends No Yes No No No

2 See Notes for Table 2.
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FOR ONLINE PUBLICATION: ADDITIONAL RESULTS

Figure B1. : Average number of live births in Danish counties for the cohorts
1930-1949

o
g
*
*

Qo

S |
é%
a * *

[}
2q
5 Q - . g
AN
0

£

3

o=

1= .

L O
=~

®
* o
- ¢ ¢ * 0
[ J
T T T T T
1930 1935 1940 1945 1950
Year

Notes: The figure displays average number of live births in urban and rural areas of Danish counties
(47 areas).
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Figure B2. : Density of municipalities over the propensity score
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Notes: The figure displays the density of municipalities across the propensity score estimated with
psmatch2. Nearest neighbour matching without replacement and a caliper of 0.05 results in 202
matched treated municipalities. Untreated corresponds to never-implementing municipalities.
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Figure B3. : Propensity score for matched municipalities and their year of treat-
ment initiation
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Figure B4. : 1936 IMR for ever-implementing municipalities and their year of
treatment initiation, 1937-1949
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Notes: The IMR is measured at a more aggregated level (medical districts), resulting in overlapping
data points for all municipalities in the same district.
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Figure B5. : Event study for effect of the home visiting program on education
and labor market outcomes
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Notes: Time to treatment in years for the unbalanced sample of all eventually treated municipalities
(with non-missing data on controls, i.e. the sample used in the main estimations). Models include
indicators for five years for both before and after treatment initiation, as well as indicators for more
than five years before and after treatment initiation, year fixed effects and municipality fixed effects.
Figures that also include municipality-specific trends or controls interacted with year fixed effects are
very similar. The omitted indicator for event time is t=-1. The figure displays coefficients and a 95
percent confidence interval.
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Table B1—: The impact of German occupation during World War II on the
number of Danish live births, 1930-1949.

Ln(Live births)  Ln(Live births)

WW II indicator 0.139%** 0.005
(0.024) (0.010)
WW II x Urban 0.262%**
(0.026)
Mean of dep. var. 7.055 7.055
No. of obs. 904 904
County x urban FE Yes Yes

Notes: WWII is an indicator for the German occupation during WWII
(1940-1945). We control for urban/rural area fixed affects. We include the
cohorts 1930-1949. We cluster all standard errors at the urban/rural areas
in counties level (47 clusters). ***significant at the 1 pct level, **significant
at the 5 pct level *significant at the 10 pct level

Table B2—: Parish-municipality match for individuals of the cohorts 1935-1949.

Place of birth No. of obs Percent
Other countries 71,868 6.42
Greenland 1,933 0.17
Unknown in DK 2,197 0.20
Unvalid codes 1,141 0.10
Post-1970 codes 54,613 4.88
County codes 2,978 0.27
Other religious groups 1,957 0.17
Catholic church registration 59 0.01
Missing 2,559 0.23
Valid parish code 979792 87.55
Total 1,119,097  100.00

Source: Authors’ calculations from administrative data.
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Table B3—: Causes of death among all observed deaths for individuals aged
45-64.

Outcome (All)
Infection 0.017
Cancer 0.414
Other cancer 0.007
Blood and bloodforming organs 0.004
Endocrine, metabolic disease 0.046
Mental disorders 0.082
Nervous system 0.029
Heart disease 0.183
Other cardiovascular disease 0.098
Respiratory disease 0.089
Digestive system 0.097
Skin,musculosceletal system, connecting tissue 0.010
Genitourinary system 0.006
Pregnancy and childbirth 0.000
Perinatal period 0.000
Congenital disease 0.005
Symptoms not elsewhere classified 0.039
Accidents 0.025
Suicide, murder, legal interventions 0.024
Missing cause of death 0.072
No. of obs. 110938

Notes:Means based on all individuals in our sample with a death age 45-64.
We include both first and second cause of death. The “missing cause” is only
for deaths with missing in the first registered cause of death.
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Table B4—: Scaled coefficients for the effect of the home visiting program on
adulthood health outcomes, alternative trend specifications, cohorts 1935-1949.

Outcome (1) (2) (3)
(All) (All) (ALl
. . 0.064 0.087 0.132
Survival until age 50 (0.063) (0.078) (0.129)
Mean of dep. var. x 100 98.342 98.342 98.342
No. of obs. 20078 20078 20078

0.228%%  0.264*%%  0.293*
(0.091)  (0.119)  (0.155)

Mean of dep. var. x 100 95.880 95.880 95.880
No. of obs. 20078 20078 20078

0.337%%%  0.260%  0.244
(0.123) (0.140)  (0.201)

Mean of dep. var. x 100 92.432 92.432 92.432
No. of obs. 20078 20078 20078

0.382%* 0.257 0.109
(0.155) (0.178)  (0.244)

Mean of dep. var. x 100 88.756 88.756 88.756
No. of obs. 20078 20078 20078

-0.737T*FF  L0.520%F  _0.387
(0.207)  (0.253)  (0.361)

Survival until age 55

Survival until age 60

Survival until age 64

Diagnosed cardio

Mean of dep. var. x 100 26.653 26.653 26.653
No. of obs. 20078 20078 20078
. -0.199 -0.275% -0.242
Diagnosed heart (0.140) (0.161)  (0.214)
Mean of dep. var. x 100 8.293 8.293 8.293
No. of obs. 20078 20078 20078
Cohort FE Yes Yes Yes
Muncipal:
FE Yes Yes Yes
Linear trends No Yes Yes
Quadratic trends No No Yes

2 See Notes for Table 2.
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Table B5—: Effect of the home visiting program on survival beyond age 64,
women and men of the cohorts 1935-1949.

Outcome (1) (2) (3) (4) (5)
(All) (AlD) (AlD) (Matched)  (Ever impl.)
Males
Survival until age 50 0.018 -0.006 0.071 -0.126 0.057
8 (0.087)  (0.111)  (0.127) (0.255) (0.154)
Mean of dep. var. 98.048 98.048 98.048 98.066 97.890
No. of obs. 19933 19933 19933 6142 5731
Survival until age 55 0.232%* 0.264 0.256 0.214 0.248
8 (0.127)  (0.172)  (0.185) (0.407) (0.223)
Mean of dep. var. 95.151 95.151 95.151 95.210 94.797
No. of obs. 19933 19933 19933 6142 5731
Survival until age 60 0.460%** 0.305 0.481%* 0.285 0.462
& (0.172)  (0.213)  (0.247) (0.582) (0.301)
Mean of dep. var. 91.075 91.075 91.075 91.157 90.476
No. of obs. 19933 19933 19933 6142 5731
Survival until ase 64 0.624*** 0.408 0.509* 0.287 0.463
8 (0.215)  (0.282)  (0.284) (0.653) (0.343)
Mean of dep. var. 86.708 86.708 86.708 86.673 85.889
No. of obs. 19933 19933 19933 6142 5731
Females
Survival until age 50 0.118 0.179%*  0.273%%* 0.306 0.352%**
8 (0.073)  (0.090)  (0.105) (0.228) (0.128)
Mean of dep. var. 98.648 98.648 98.648 98.696 98.559
No. of obs. 19910 19910 19910 6129 5712
Survival until age 55 0.229%* 0.288%* 0.376** 0.414 0.437%*
8 (0.115)  (0.139)  (0.150) (0.343) (0.187)
Mean of dep. var. 96.634 96.634 96.634 96.656 96.456
No. of obs. 19910 19910 19910 6129 5712
Survival until ase 60 0.211 0.253 0.455%* 0.883** 0.497*
8 (0.162)  (0.187)  (0.222) (0.435) (0.264)
Mean of dep. var. 93.837 93.837 93.837 93.948 93.516
No. of obs. 19910 19910 19910 6129 5712
Survival until ase 64 0.131 0.160 0.391 0.936* 0.323
8 (0.194)  (0.226)  (0.267) (0.501) (0.313)
Mean of dep. var. 90.879 90.879 90.879 90.961 90.441
No. of obs. 19910 19910 19910 6129 5712
Cohort FE Yes Yes Yes Yes Yes
Muncipal:
FE Yes Yes Yes Yes Yes
X (level) x year interactions No No Yes No Yes
X (trend) X year interactions No No Yes No Yes
Linear time trends No Yes No No No

Notes: Each cell presents the coefficient for the treatment indicator for a different regression. All
means and coefficients are pre-multiplied by 100 and interpretable as percentage point changes. The
units of observation are municipality X year of birthxtreatment status-cells. We weight regressions with
the number of observations in each cell. Column (4) presents the estimate of the treated x post indicator
in the matched sample that assigns a treatment date to the matched control municipalities (see section
II for details). We cluster all standard errors at the municipal level (1344 clusters). ***significant at
the 1 pct level, **significant at the 5 pct level *significant at the 10 pct level



VOL. VOL NO. ISSUE UNIVERSAL INVESTMENT IN INFANTS AND LONG-RUN HEALTH 63

Table B6—: Effect of the home visiting program on diagnoses and hospital nights
by age 64, women and men of the cohorts 1935-1949.

Outcome (1) (2) 3) (4) (5)
(All) (All) (AlD) (Matched)  (Ever impl.)
Males
. . -0.688** -0.371 -0.572 -0.758 -0.417
Hospital nights, Age 45-64 (0.327) (0.414) (0.411) (0.691) (0.492)
Mean of dep. var. 17.116 17.116 17.116 16.957 17.922
No. of obs. 19933 19933 19933 6142 5731
Diagnosed cardio -0.994%** -0.577 -0.936** 0.485 -0.648
g (0.306) (0.392) (0.438) (0.879) (0.549)
Mean of dep. var. 29.442 29.442 29.442 29.695 29.343
No. of obs. 19933 19933 19933 6142 5731
Diagnosed heart -0.339 -0.329 -0.539* 0.666 -0.498
g (0.216) (0.279) (0.280) (0.592) (0.344)
Mean of dep. var. 11.294 11.294 11.294 11.654 11.327
No. of obs. 19933 19933 19933 6142 5731
Diasnosed diabetes -0.057 -0.157 0.010 -0.465 0.238
& (0.148) (0.197) (0.211) (0.459) (0.257)
Mean of dep. var. 6.309 6.309 6.309 6.125 6.875
No. of obs. 19933 19933 19933 6142 5731
Diagnosed cancer 0.104 0.122 0.102 -0.071 -0.103
& (0.229) (0.291) (0.274) (0.600) (0.335)
Mean of dep. var. 10.288 10.288 10.288 10.163 10.831
No. of obs. 19933 19933 19933 6142 5731
Females
. . -0.461* -0.798*** -0.399 -1.695%* -0.089
Hospital nights, Age 45-64 (0.262) (0.304) (0.377) (0.703) (0.441)
Mean of dep. var. 16.916 16.916 16.916 16.632 17.382
No. of obs. 19910 19910 19910 6129 5712
Diagnosed cardio -0.452 -0.511 -0.427 -1.011 -0.849%*
& (0.281) (0.381) (0.368) (0.793) (0.442)
Mean of dep. var. 23.764 23.764 23.764 23.864 22.823
No. of obs. 19910 19910 19910 6129 5712
Diagnosed heart -0.051 -0.254 -0.266 -0.601 -0.449%*
& (0.145) (0.175)  (0.216) (0.404) (0.266)
Mean of dep. var. 5.184 5.184 5.184 5.242 5.194
No. of obs. 19910 19910 19910 6129 5712
Diaenosed diabetes 0.008 -0.215 0.037 -0.093 -0.122
& (0.110) (0.153) (0.163) (0.372) (0.195)
Mean of dep. var. 3.749 3.749 3.749 3.745 3.918
No. of obs. 19910 19910 19910 6129 5712
Diaenosed cancer -0.052 0.017 0.001 -0.755 0.374
g (0.220) (0.280)  (0.305) (0.623) (0.356)
Mean of dep. var. 13.276 13.276 13.276 12.977 13.844
No. of obs. 19910 19910 19910 6129 5712
Cohort FE Yes Yes Yes Yes Yes
Muncipal:
FE Yes Yes Yes Yes Yes
X (level) x year interactions No No Yes No Yes
X (trend) x year interactions No No Yes No Yes
Linear time trends No Yes No No No

Notes: Each cell presents the coefficient for the treatment indicator for a different regression. All means
and coefficients (except for hospital nights) are pre-multiplied by 100 and interpretable as percentage
point changes. The units of observation are municipality Xyear of birthXtreatment status-cells. We
weight regressions with the number of observations in each cell. Column (4) presents the estimate of
the treated x post indicator in the matched sample that assigns a treatment date to the matched control
municipalities (see section II for details). We cluster all standard errors at the municipal level (1344
clusters). ***significant at the 1 pct level, **significant at the 5 pct level *significant at the 10 pct level
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Table B7—: Scaled coefficients for the effect of the home visiting program on
cause-specific mortality, cohorts 1935-1949.

Outcome (1) (2) 3) (4) (5)
(ALl) (All) (ALl (Matched)  (Ever impl.)

. -0.218*%*  -0.070 -0.150 0.188 -0.151

Cause of death: Cardio (0.106)  (0.111)  (0.116)  (0.211) (0.139)
Mean of dep. var. x 100 3.264 3.264 3.264 3.328 3.368
No. of obs. 20078 20078 20078 6204 5769
. -0.177* -0.028 0.020 -0.345 0.094

Cause of death: Cancer (0.104)  (0.138)  (0.143)  (0.279) (0.172)
Mean of dep. var. x 100 5.165 5.165 5.165 5.237 5.324
No. of obs. 20078 20078 20078 6204 5769
. . -0.037 0.003 -0.055 -0.162 -0.101

Cause of death: Respiratory system (0.067) (0.075)  (0.079) (0.150) (0.089)
Mean of dep. var. x 100 1.099 1.099 1.099 1.125 1.141
No. of obs. 20078 20078 20078 6204 5769

. . -0.088 0.001 -0.072 -0.101 -0.064

Cause of death: Digestive system (0.060) (0.066)  (0.075) (0.136) (0.093)
Mean of dep. var. x 100 1.197 1.197 1.197 1.120 1.397
No. of obs. 20078 20078 20078 6204 5769
Missine cause of death -0.049 -0.079 -0.024 -0.039 0.035

g (0.049) (0.056)  (0.061) (0.152) (0.066)

Mean of dep. var. x 100 0.886 0.886 0.886 0.887 0.944
No. of obs. 20078 20078 20078 6204 5769
Cohort FE Yes Yes Yes Yes Yes

Muncipal:

FE Yes Yes Yes Yes Yes
X (level) x year interactions No No Yes No Yes
X (trend) x year interactions No No Yes No Yes
Linear time trends No Yes No No No

2 See Notes for Table 2.
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Table B8—: Effect of the home visiting program on socio-economic and education

outcomes measured at age 60, cohorts 1935-1949.

Outcome (1) (2) 3) (4) (5)
(All) (ALl (All) (Matched)  (Ever impl.)
Vrs. School -0.229%** 0.031 -0.037 -0.018 -0.038
’ (0.027) (0.032)  (0.024) (0.063) (0.030)
Mean of dep. var. 11.282 11.282 11.282 10.880 11.811
No. of obs. 20061 20061 20061 6195 5766
Basic Ed 4.040*** -0.335  0.775%* 0.335 0.744*
' (0.317) (0.407) (0.322) (0.889) (0.402)
Mean of dep. var. x 100 38.693 38.693 38.693 43.494 31.917
No. of obs. 20063 20063 20063 6197 5767
Los Wage Inc -0.021%* 0.005 0.009 0.009 0.009
s YWag (0.010)  (0.013)  (0.014) (0.027) (0.016)
Mean of dep. var. 12.027 12.027 12.027 11.984 12.077
No. of obs. 20017 20017 20017 6174 5748
Blue Collar Oceu 1.783%%* 0.128 0.339 0.551 0.456
(0.352) (0.376)  (0.398) (0.831) (0.509)
Mean of dep. var. x 100 47.697 47.697 47.697 51.568 42.714
No. of obs. 20036 20036 20036 6188 5761
Cohort FE Yes Yes Yes Yes Yes
Muncipal:
FE Yes Yes Yes Yes Yes
X (level) x year interactions No No Yes No Yes
X (trend) x year interactions No No Yes No Yes
Linear time trends No Yes No No No

Notes: Each cell presents the coefficient for the treatment indicator for a different regression. All
means and coefficients (except for years of schooling and log wage income) are pre-multiplied by 100
and interpretable as percentage point changes.

birth xtreatment status-cells.

The units of observation are municipality X year of
We weight regressions with the number of observations in each cell.

Column (4) presents the estimate of the treated xpost indicator in the matched sample that assigns
a treatment date to the matched control municipalities (see section II for details). We cluster all
standard errors at the municipal level (1344 clusters). ***significant at the 1 pct level, **significant
at the 5 pct level *significant at the 10 pct level



