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Abstract

Early intervention programmes which deliver educational, social, and health services are
widely recognised as a potentially effective way of promoting better health and preventing
the development of costly health problems. While existing evidence demonstrates the poten-
tial benefits of targeted and often intensive interventions, knowledge of what works at scale is
much scarcer. We provide the first evidence for a fully universal, scaled-up intervention which
brings together education, employment, and health services for children under five and their
families - Sure Start (SS) in England. Using the staggered introduction and expansion of SS
between 1999 and 2010, we trace out its impacts on health from infancy through to age 15.
SS affects substantially hospitalizations through several channels. For infants and toddlers it
raises hospital admissions, mainly driven by respiratory illnesses and infections. Once chil-
dren have aged out of the program, there is a reduction in hospitalizations for these causes,
consistent with a strengthening immune system. Among adolescents, the program reduces
injury-related hospitalizations, potentially reflecting safer environments or behaviors. Rather
than fading out, the overall effect on hospitalizations grows larger as children age and remains
substantial during adolescence, when greater access to the program reduces the probability of
a hospitalization by 8% to 14%. These effects are equivalent to about 11,500 averted hospital-
izations per year. The impacts are concentrated in the poorest neighborhoods and boys.
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1 Introduction

Children’s early exposure to poor, unsafe, and non-stimulating environments can have long-
lasting impacts on their health and many other dimensions of their development (Almond, Currie
and Duque, 2018; Shonkoff, Boyce and McEwen, 2009). Early childhood interventions aimed at
improving healthy behaviours or fostering supportive and nurturing environments have potential
to mitigate the impact of children’s early exposure to adverse conditions and produce long-lasting
benefits for health (D’Onise, McDermott and Lynch, 2010; Conti, Mason and Poupakis, 2019). In
doing so, these interventions can be a cost-effective way of preventing disease, with benefits for
both individual welfare and the public purse (Garcia, Heckman and Ziff, 2018).

Most of this evidence, however, comes from randomized controlled trials of small-scale in-
terventions in the U.S. (Campbell et al., 2014). Those are characterized by controlled delivery of
intensive services and a very disadvantaged client base. Moreover, several studies have found that
the benefits of these interventions are frequently mediated through increased take-up of private
health insurance (Conti, Heckman and Pinto, 2016; Muennig et al., 2009). This raises important
questions as to whether this type of early integrated interventions can retain any of its effective-
ness when implemented at scale and in contexts with free healthcare provision.

This paper addresses these questions by evaluating the health benefits of Sure Start, a univer-
sal intervention that offered families of under-fives parenting support, childcare, healthcare and
parental employment support in England, a context with free universal healthcare. Remarkably,
although the program has been in place in England since 1999, its impacts on children’s outcomes
have never been robustly evaluated. This paper shows that the program had significant health
benefits for children that lasted well beyond the years during which children and their families
were allowed to access the services.

Although Sure Start was eventually rolled out to serve most of the population, the program
was modelled after Head Start, one of the longest-running and largest-scale early intervention pro-
grammes in the U.S. Like Head Start, it offered a variety of services, not only including childcare
and early education, but also parenting support, health services, and even parental employment
support. The difference in the two initiative lies mostly in its scope: Head Start eligible children
are from families with income below the poverty line, while Sure Start is universal. While the
multi-faceted nature of these programmes is perhaps one reason behind their success, this aspect
creates particular challenges for their evaluation and the interpretation of findings. In particular,
the fact that these programs offer a bundle of services means health could be affected through a
variety of channels, sometimes creating impacts of different directions in the short and the long
run. For example, by bringing children more into contact with others, large-scale early years pro-
grams may increase the risk of infection in the short run while improving the immune system and
so reducing more serious infections in the medium run. Another possibility is that the program
could have short-term impacts on non-health outcomes of parents and children (for example, par-
enting or behavior) which in turn drive health impacts at older ages. To fully account for the

impacts of early years programs and to understand the channels through which they come about,
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it is therefore imperative to trace out the trajectory of their impacts from infancy and for as long as
possible. The evidence on the medium-term impacts of early childhood programs is notoriously
scarce, and our paper is one of the first to present evidence of the impact of an early childhood
intervention for what Almond, Currie and Duque (2018) have referred to as the ‘missing middle
years’.

Exploiting variation in programme exposure induced by the 11-year rollout of the program
across areas of England, we trace out the impact of the program on hospitalisations of children
from infancy up to the age of 15. We find that the program led to an increase in hospitalizations of
infants and toddlers (mainly related to infectious illnesses). The overall impact on hospitalizations
becomes steadily more negative throughout later childhood, and at ages 11 through 15 adolescents
who were more intensively exposed to Sure Start in their early years see significant and substantial
decreases in their probability of being hospitalized. The impacts are concentrated in the poorest
neighbourhoods and boys.

These findings suggest that different mechanisms are more prevalent at different ages. At
younger ages, when children are directly exposed to Sure Start, the increased exposure to infec-
tions in group-based settings is important. Infection-related hospitalizations then fall (though not
statistically significantly) during the first few years of school, consistent with stronger immune
systems. From age 3, we see statistically significant falls in hospitalizations for external causes
(predominantly injuries and poisonings); among young children, these causes are most closely
related parental information about child safety and child health. A reduction in maltreatment
may be an additional channel for these effects, but hospitalizations for causes linked to maltreat-
ment are relatively rare, and so we do not detect significant effects here. In mid-adolescence we
see impacts on several different causes, which suggests that several mechanisms may drive these
longer-term effects. In particular, reductions in external admissions (now mainly due to injuries)
could reflect less aggressive or risky behavior, while falls in hospitalizations for preventable causes
may be related to better health due to earlier detection of problems. The multifaceted nature of
the Sure Start intervention means that some of the program’s impacts on health could come about
indirectly as a result of parts of the intervention focused on improving parenting, the home envi-
ronment, or children’s behavioral and cognitive development.

The potential for health impacts in the medium run to arise from multifaceted early years in-
terventions has been seen with Head Start, which was the initial inspiration for Sure Start. The
evidence on Head Start has been mixed, especially with regard to how long its benefits persist.
The Head Start Impact Study RCT finds short-term benefits for children’s cognitive and socio-
emotional development, health status, health service use, and health insurance coverage which
all fade out by the end of third grade (DHHS, 2010, 2012). However, more recent research has
shown that the fade out of impacts might be partly explained by failing to account for the sub-
stitution between different types of public services (Kline and Walters, 2016) or by substantial
heterogeneity in the effectiveness of Head Start centres (Walters, 2015). As well, other studies

have found medium-term benefits for mortality due to conditions that could plausibly be affected



by the programme (Ludwig and Miller, 2007); obesity (Frisvold and Lumeng, 2011; Carneiro and
Ginja, 2014); and depression (Carneiro and Ginja, 2014). In the longer run, Head Start has benefits
for adult earnings, education, health insurance coverage, and risky behaviors such as smoking
(Thompson, 2018; Bailey, Sun and Timpe, 2020).

Our paper contributes to the international evidence base on the impacts of early years inter-
ventions. Although there is a rich evidence base for programs such as the Carolina Abecedar-
ian (ABC) and Perry Preschool Program (PPP), as well as for Head Start, these programs are all
targeted at highly disadvantaged populations in contexts where the existing social safety net is
relatively weak. For example, evaluations of all three programs found increases in health insur-
ance coverage - a channel which will not be available in countries with universal health insurance,
which is common today in many high-income countries (and is increasingly debated in the U.S.
as well).

So far, there has been less evidence to understand how fully universal early intervention pro-
grams affect child outcomes. A recent strand of work has analyzed long-term impacts of pro-
grammes dating back to the origins of the welfare state in Scandinavian countries. Bhalotra, Karls-
son and Nilsson (2017) study the introduction of universal post-natal health care, information, and
support in the 1930s in Sweden. They find that the programme led to a 23% reduction in infant
mortality and a 6.5% increase in the probability of surviving to age 75. Biitikofer and Salvanes
(2020) also evaluate the very long-run impacts of a 1930s programme of mother and child health
centres and post-natal home visiting in Norway. They find that access to the child visits during the
tirst year of life increased schooling and earnings by age 30, it reduced the incidence of obesity and
cardiac events in men, and that the effects were stronger for centres that offered a wider variety
of health services. These evaluations of universal early interventions in Scandinavian countries
have focused on the impacts of universal public health interventions introduced in the first half
of the 20th century; like with the literature on Head Start, ABC and PPP, the provision of public
services in this context was quite different from what it is today (Bhalotra, Karlsson and Nilsson,
2017; Hjort, Selvsten and Wiist, 2017; Biitikofer and Salvanes, 2020).

Available evidence from contemporaneous programmes in Europe suggests that universal
early years interventions - particularly expanding access to pre-school education and formal child-
care - can still benefit child cognitive and socio-emotional development in modern contexts with
universal and free healthcare (Felfe and Lalive, 2018; Havnes and Mogstad, 2011; Black et al.,,
2014)." The evidence on the health benefits of such programs is just starting to emerge, with the
handful of papers available again focusing on the Scandinavian countries. Siflinger and van den
Berg (2018), for example, study a reform that provided universal childcare in one region of Swe-
den. Using hospital registry data for inpatient and outpatient visits by children aged 1 to 7, they
find that decreasing the price for childcare at age 1 decreases the number of medical visits at ages

4-5 and 6-7. They interpret these findings as the result of an income effect, where families that

1By contrast, Baker, Gruber and Milligan (2008) find negative effects for children of universally subsidised childcare
in Quebec, Canada.



pay less for childcare have more resources available for the consumption of other inputs into early
child health, such as more nutritious foods.

Our paper contributes to the existing literature by providing the first evaluation of a fully
universal, scaled-up, integrated program at a national level, in a contemporaneous context with
universal health coverage. In common with much of the rest of the literature, we evaluate an early
years program that incorporates health services but is not solely targeted at improving health out-
comes. Our results provide evidence that a fully universal intervention that is much less intensive
than ‘model” programs like PPP and ABC can deliver benefits even in an institutional context with
free at the point of use healthcare and pre-existing universal home-visiting services. Our focus on
early health outcomes that are strongly linked to health status later in life complements and ex-
tends the existing evidence base for early intervention, and contributes to filling the gap about

mid-term impacts of childhood programmes.

2 History and Expected Effects of Sure Start

Sure Start is one of the largest and most ambitious government initiatives ever implemented in
England for children under the age of 5. In this section, we first discuss the history of the program
and the official factors influencing its rollout, which underpins our empirical strategy. We then
turn to a description of the services that Sure Start offered, before discussing the potential channels
through which Sure Start could influence children’s hospitalizations. We also discuss briefly the
findings of two government studies of Sure Start.

2.1 The history and rollout of Sure Start

The program was first introduced in 1999 as Sure Start Local Programs (SSLPs), targeted at highly
disadvantaged neighbourhoods. The programme was conceived as an area-based intervention
whose services would be available to all families in the neighbourhood of the centre, with no
means-testing (Melhuish et al., 2008). Catchment areas were intended to be small (“perhaps one
to two miles in radius in urban areas”), to be walkable, and to “make sense to the local commu-
nity” (DfEE, 1999). SSLPs were designed and encouraged to be responsive to local needs, and
partnerships and programme managers had wide latitude in the services they offered. Sure Start
was given a budget of £450 million over the period 1999-2002 to set up 250 projects, anticipated to
reach 150,000 children over seven to ten years (Pugh and Duffy, 2010).

While Sure Start was intended to be a flexible initiative that would respond to local needs, cen-
tral government had overall control of its funding, and therefore input into how it was allocated
between local areas. These functions were carried out by the Sure Start Unit (SSU), a joint respon-
sibility of the education and health departments, which was responsible for the program’s opera-
tion in England. The SSU’s initial role included identifying eligible local authorities, administering
the application process, setting national targets, coordinating support for local programmes, and

monitoring the performance of the overall Sure Start initiative.



To decide which areas would get funding to open a Sure Start centre, the SSU developed a set
of guidelines for the rollout. The most important of these was that disadvantaged communities
should have priority in opening Sure Start facilities, but other measures were used as well.” Based
on these characteristics, the SSU identified 60 “trailblazer” districts that would be invited to submit
project proposals. All 60 trailblazers submitted a proposal, and on 9 April 1999 the government
announced the first 21 projects to go ahead, with a further 30 announced in July. By November
of that year, 15 had opened their doors as Sure Start Local Programmes, across almost all regions
of the country (DfEE, 1999). The public reception of SSLPs was extremely positive.” Despite the
opposition of the senior civil servants running the program, in 2000 the government announced
that it would more than double the program target, from 250 SSLPs to 530 (Eisenstadt, 2011). In
total, the government opened 524 Local Programmes.

In 2003, the government announced that, rather than being phased out after 10 years, Sure
Start would be universalized and supported indefinitely. Under the new strategy, the SSLPs and
some other area-based early years services would transition into Sure Start Children’s Centres
(SSCCs), and responsibility for the programme would be transferred to local governments (Lewis
(2011), p. 76). The following year, the 10-Year Strategy for Childcare pledged “a children’s centre
in every community” by 2010, transforming what had so far been a highly targeted initiative into
a universal program. The budget for Sure Start eventually rose from about £500m a year to £1.8
billion (in 2018-19 prices) at its peak in 2009-10, about a third of overall spending on programmes
for the under-5s in England.*

The Department for Education and Skills (DfES) had overall responsibility for the target to
establish 3,500 children’s centres by 2010. However, it delegated responsibility to local authorities
for planning and managing the children’s centre program in their area.” This meant that, instead of
the central government funding individual programmes through the SSU, LAs received funding
(based on their number of children under five and the level of deprivation) to allocate between
Sure Start centres within their jurisdiction. Local authorities were responsible for delivering their
share of the children’s centres target as agreed with the DfES but had responsibility for choosing
the specific locations of their Children’s Centres (Lewis, 2011).

The period between 2005 and 2010 saw the rapid increase in the number of Sure Start centres
(see Figure 1), at a pace which was described as ‘cruel’ and ‘demanding” (House of Commons,

2010). This expansion proceeded in broadly three phases: ‘Phase 1’ centres (opened approxi-

%In particular, the initial 60 ‘trailblazer’ districts were selected based on the 1998 Index of Local Deprivation, aug-
mented with low birth weight and teen pregnancy indicators; the set of trailblazers was also chosen to offer a good
spread of different types of areas around the country (DfEE, 1999).

3Director of the Sure Start Unit Naomi Eisenstadt reports that “The only complaint that [the government was]
hearing from Members of Parliament about Sure Start was, “Why can’t my constituency have one?” (Eisenstadt, 2011,
p-48).

“In the decade since, the program has experienced large funding cuts of about two-thirds by 2018-19, leading some
centres to consolidate and many to close.

5The delegation to local authorities was formalized in law by the 2006 Childcare Act, which created legal duties for
local authorities to establish and run children’s centres. In 2009 further legislation put all children’s centres under local
authority control.



mately between 2004 and 2006) were intended to offer full coverage of the 20% most disadvan-
taged neighborhoods, and mostly grew out of existing Local Programmes or Early Excellence
Centres. Between 2006 and 2008, ‘Phase 2’ of the Children’s Centre rollout opened centres cov-
ering the 30% most disadvantaged neighborhoods, with some centres outside these areas. The
final phase of the SSCC rollout saw the universalization of the program, with full coverage of the
remaining 70% of areas.

The maps in Figure 2 showing the location of Sure Start centres in 2000, 2004 (at the start of the
Children’s Centre rollout), 2006 (at the start of Phase 2 of the Children’s Centre rollout) and 2008
(at the start of Phase 3), suggest that these deprivation-based phases were taken seriously. During
the first years of the program rollout, local programmes were predominantly opened in the most
disadvantaged local authorities (shaded in darker green in the figure). By the time all of the Local
Programmes had been opened, in 2004, the focus on relatively poor areas was even more obvious.
The maps also show a ‘“filling-in” pattern with facilities spreading relatively (though by no means
perfectly) evenly across the country and intensifying over time, rather than starting in one region
and spreading out from there. This is consistent with policymakers” aim to ensure a good spread
of Sure Start around the country.

In this paper, we evaluate the impacts of the program as it expanded. This is for two rea-
sons. First, the core set of services it offered, as well as the age group it targeted, were much
more clearly defined until 2010 than in the following decade. Second, as we will discuss in sec-
tion 3, the openings of centres during the program rollout, which underlie our empirical strategy,
are more arguably exogenous than their closures. In what follows, we describe the services that
the program offered throughout its expansion and the population it offered them to. We then dis-
cuss the potential mechanisms through which the program could have affected children’s hospital
admissions and the nature of the effects we expect to detect in the data.

2.2 What services did Sure Start offer and to whom?

As the name suggests, the original Sure Start Local Programmes were designed and encouraged
to be responsive to local needs, and partnerships and programme managers had wide latitude
in the services they offered. However, all SSLPs were required to deliver services that would
meet key principles, including: integrating services; involving parents; avoiding stigma; targeting
specific objectives; and evaluating progress towards those goals (DfEE, 1999). Meadows (2011)
report the expenditure shares of the different activities in 2003-2005. Just under a third (29%) of
SSLPs expenditure was incurred on play, learning and childcare activities (excluding early years
education for three- and four-years old, which was funded separately); a fifth of expenditure (19%)
went on support for parents, and the same share on community healthcare — this was for provision
not available through local mainstream NHS health services (e.g. postnatal depression services).
A sixth of spending (17%) went on outreach and home visiting; support for children with special
needs then accounted for 7% of the spending.

Children’s Centres had less autonomy than Local Programmes in choosing the services they



would deliver. The SSCCs had an increased focus on improving parental employment outcomes,
both through integration with the new JobCentrePlus initiative and through offering free child-
care under a national programme to improve parents” access to the labour market (Lewis, 2011).
Centres in the 30% most deprived areas (Phase 1 and Phase 2 SSCCs) were required to provide the
‘Core Offer’, which consisted of integrated early education and childcare; parental outreach; fam-
ily and parenting support; child and family health services; and links with JobCentrePlus (Lewis,
2011). For centres serving the 70% least disadvantaged areas, services were less intensive, but all
centres had to offer activities for children and links to JobCentrePlus, and were expected to de-
velop health and outreach services. All centres were expected to open 5 days a week, 10 hours a
day, 48 weeks a year. Between 2011 and 2013, the "core offer" was reformed into a less prescriptive
"core purpose". This focused more on the outcomes the centres wanted to achieve for young chil-
dren and their families, and gave LAs the freedom to develop Children’s Centres in a way which
met local needs.

Little historical information is available to provide a detailed account of the services offered by
each and every centre over their existence. In 2011, Goff and Chu (2013) surveyed 121 children’s
centres and report that they offered a range of services, some focusing on the child, some on the
adults, and others on the community. Among a list of 50 services that the 121 CCs were asked
during the fieldwork, they reported offering an average of 28, with a range between 13 and 42.
Over 90% of the 121 CCs offered stay and play, evidence-based parenting programmes (especially
Incredible Years, Triple P and Family Nurse Partnership), early learning and childcare, devel-
oping/supporting volunteers, breastfeeding support. Other frequently offered services included
midwife and health visitor clinics; sports and exercise for babies and children; advice on accessing
welfare benefits, housing, and managing debt; adult learning; parent forums; and antenatal and
postnatal classes.

2.3 The expected effects of Sure Start Centers on children’s hospitalization rates

From its inception, Sure Start was created as a key mechanism for improving outcomes for young
children, thereby reducing inequalities and helping to bring an end to child poverty. Its approach
was based on the recognition that the needs of families, particularly disadvantaged families, often
span many traditional areas of support and that child well-being is multi-dimensional. Thus, the
program offered a bundle of services that could have affected children’s health, cognitive and
socio-emotional development, through a variety of direct and indirect channels.

As mentioned in the previous section, one component of both the SSLPs and the SSCCs was the
direct provision of health services. Successive sets of statutory guidance on health service avail-
ability in Children’s Centres, for example, suggested that SSCCs should offer: antenatal education;
appropriate maternity services (including postnatal support); breastfeeding promotion and sup-
port; immunisation promotion; advice on accident and injury prevention; advice on obesity, diet
and nutrition; promotion of active play; support for mental health and for families with disabili-
ties; speech and language development; and links to specific early intervention programmes (e.g.



DfES, 2003; DfE, 2010). The ECCE showed that 92 of the 121 centres evaluated offered the services
of a health visitor, but not direct medical services. Hence, Sure Start might be expected to im-
prove children’s overall health status through an increase in health-promoting activities (because
of improved information), a greater willingness to use health services (e.g. due to lower stigma or
increased perceived benefits; see Currie (2006)) and/or better screening for conditions that might
benefit from treatment. If this is the case, we would expect to see an either negative or positive
impact of Sure Start in healthcare usage (hospitalisations), but a negative effect on hospitalisations
in the medium-term.

In addition to the health-promoting activities undertaken in the Sure Start centres, there are
also a number of indirect channels through which Sure Start could affect children’s health. One
potentially important channel is through parental employment. Sure Start provided parental job-
search assistance and job-related training. A higher family income (resulting from new employ-
ment or longer hours) would allow parents to buy more and/or better food or healthcare for their
children (Carneiro and Ginja, 2016). At the same time, parents who work more are likely to have
less time to spend with their children, potentially affecting time available for children to make use
health services during childhood.

Greater parental employment and greater access to childcare services through the Sure Start
centres might also change the types of environments that children are exposed to. As parents
work more, children tend to spend more time in formal or informal childcare. Depending on the
quality of non-parental care the child is exposed to when the parent is at work, the child may now
spend more time in an environment that is more or less safe than when she is at home (Bernal and
Keane, 2011).

Childcare can have a direct health effect on children’s immune systems; spending time around
other children means that the child might be exposed to a greater variety of illnesses. In the short
run, this would tend to be bad for health, since the child might be more likely to get sick. But
early exposure to a variety of pathogens also helps to build up the immune system, which might
have benefits in the longer run (Henderson et al., 1979; Siflinger and van den Berg, 2018). If this
were the case, we would expect to see hospitalisations for infection to increase in the short-term,
but go down in the medium-term. We would not expect these negative effects to be particularly
long-lasting however, given that all children go to school around the age of 4 in England and we
would expect the immunity of those who were not in collective care earlier to catch up once they
start school.

In addition to changing the types of environments that children spend time in, Sure Start might
also change their quality. In particular, the centres might have helped parents to provide a better
home environment for their children, in turn changing children’s outcomes and behaviours. For
example, many Sure Start Children’s Centres offered parenting programmes such as Incredible
Years, which aim to advance children’s social and emotional behaviour. A calmer and less fidgety
child may be less prone to injure herself and may be easier for parents to care for, thus potentially

reducing the chance of parental neglect and maltreatment. Sure Start might also improve the



quality of the home environment indirectly — for example, by providing parental mental health
support.

We are not able to robustly test for all of these channels. However, we employ two strategies
to help understand which of the mechanisms appear more likely. First, we carefully examine hos-
pitalisations for different ages which allows to separate impacts during eligibility period (ie, up
to age 5) and post-eligibility period. We expect that better screening activities may have an imme-
diate impact in the use of health services for children resulting in increased hospital admissions,
while changes in home environment may have lasting effects which will go beyond Sure Start age.
Second, we study the impacts on admissions due to specific causes (see section 4). For example,
by studying hospitalisations related to infections, we can analyse whether the pattern of effects

that we see is consistent with the immunisation hypothesis.

2.4 Previous studies of the effects of Sure Start Centres

Although Sure Start has been in place since 1999, its causal impacts on children’s outcomes have
not yet been robustly evaluated. Sure Start was first evaluated by the National Evaluation of Sure
Start (NESS) project, which collected data on children living in neighbourhoods served by the first
phase of Sure Start. These children were compared to others surveyed in an earlier national survey
who lived in areas not served by the programme. The NESS evaluation finds an increase in parent-
reported hospitalisations at 9 months, an increased prevalence of immunisations and a reduced
probability of accidental injuries at age 3, and lower Body Mass Index (BMI) and better parent-
reported health status by age 5 for children living in the Sure Start neighbourhoods (NESS, 2005,
2008, 2010). However, the authors acknowledge that the non-random rollout of Sure Start, which
was initially targeted at the most deprived areas, and the differences in timing of the outcome data
between treated and control children are limitations of their approach.

Following NESS, the next phase of Sure Start was evaluated by the Evaluation of Children’s
Centres in England (ECCE). This study collected detailed and extensive data on a subsample of
centres and their users, and estimated impacts of Sure Start by comparing the outcomes of children
who use the services with varying frequency. The authors found no significant effects of visiting
Sure Start centres on child health status, but some impact of using specific Sure Start services -
health visitors and formal childcare - on the probability of changing health status (ECCE, 2015).
Our study improves upon these two evaluations of the programme on two dimensions. First, we
use for the first time data on the exact location and opening date of each of the approximately
3,500 Sure Start facilities in England, which combined with high-quality administrative data al-
low to probe the validity of our empirical strategy and obtain estimates of the causal impact the

programme. Second, we are able to trace-out impacts since infancy and up age 15.
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3 Data and Research Design: Using the rollout of Sure Start Centers to

quantify their effects on hospitalizations

3.1 Data

Our main results are obtained using a large administrative dataset to examine the impacts of
Sure Start on child health outcomes — more specifically, on the administrative data on all hospital
admissions to public hospitals in England (which account for virtually all hospitalizations). We
complement these data with a panel of data containing detailed characteristics of LAs in England
and, crucially, with a data set containing the exact date of opening of all SS centres. We discuss
this latter dataset first.

Data on Sure Start facilities Our main source of information about Sure Start is a unique dataset,
provided to us by the Department for Education (DfE), containing the postcode and date of open-
ing of each Sure Start Local Programme and Children’s Centre since the beginning of the roll-
out.® We map the postcodes of each centre to its local authority district (LAD/LA) to construct a
monthly panel of the number of centres open in each LA.” We only use information up until 2010,
the period in which Sure Start was expanding as most closures took place after 2014 and to avoid
measurement error related to post-2010 centre closures.®

Based on this set of centres, we construct a measure of the coverage of Sure Start for each month
as the number of open centres in the local authority per thousand children aged 0-4. We focus on
this measure of ‘coverage’ rather than distance-based measures for two reasons. First, Sure Start
centres within local authorities were encouraged to operate as part of a network, and families
were encouraged to attend different centers on different days to attend the programming that was
most relevant to them. Using an LA-based measure of coverage does a better job of capturing
these networks than simply using the distance to the nearest center. Second, we do not observe
precise postcode information in the HES data, so measures based on distance from the home will
be subject to some measurement error. The final step in constructing our treatment variable is to
average these monthly measures of coverage: for every month and year of birth, we then average
coverage over the first 60 months of life (ages 0 through 4), or - for outcomes measured before age
5 - over the months between birth and measurement.

%To be precise, we define a centre’s opening date as the date it was designed as children’s centre by the Department
of Education. At that point, the children’s centre did not always already offer all the services included in its core offer.
This usually happened about a year after the date of designation.

"We do this incorporating both Local Programmes and Children’s Centres. While the opening dates of all centres
are precisely known, pooling in this way requires us to make an assumption about the closure dates of SSLPs. Since
over 90% of SSLPs had transitioned into Children’s Centres by 2006 (NAO (2006), p.9), we assume that (a) any Local
Programme that shares a postcode with a Children’s Centre closed at the same time as the associated Children’s Centre
opened; and (b) all other Local Programmes closed in December 2006.

8While we observe all centre opening dates precisely, we have only incomplete information about centre closures.
We have this data only for Children’s Centres, and it indicates only when centres were formally closed. In practice,
many local authorities chose to "hollow out’ services rather than close centres, in some cases to as little as half a day per
week. Other LAs chose to close some of their centres but deliver a full set of services through others.
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Hospital Episode Statistics To study the impact on hospitalizations, we use the Hospital Episode
Statistics (HES), an administrative dataset tracking the universe of patients using public English
hospitals. Data on inpatient admissions has been collected since 1997 and up to 2017 and tracks all
hospital admissions, providing information on the admission, discharge, clinical diagnoses (up to
20 for each patient), and demographics of each patient. We include one record per hospitalization
(though patients may have several ‘episodes’ under different physicians during a single spell of
hospitalization) and exclude admissions related to the birth of a child.

Information on patient demographics includes sex, ethnicity, month and year of birth, and
the Lower Super Output Area (LSOA) of residence at the time of admission.” This allows us to
construct LSOA-level counts of all-cause and cause-specific admissions; to merge in Sure Start
treatment variables;'” and to control for local authority trends and for the time-varying area char-
acteristics found to be important in the rollout analysis in robustness checks. To estimate the
econometric model described in the next section, we collapse the patient-episode level data to
cells for each LSOA-birth year-admission age-sex combination, and cells without admissions are

assigned zero, so that we obtain a balanced panel.

3.2 Empirical Specification

Our empirical strategy uses the rollout of Sure Start across different LAs and over time to provide
identifying variation to estimate a difference-in-difference model.

The simplest model that captures the relationship between Sure Start and health outcomes
compares the outcomes of children who use Sure Start services with those who do not. To do so,

one would estimate the following basic model:
Yie = o+ BSS; + €

where y;; is an outcome for child i measured at age ¢, SS; is an indicator variable that takes value
1 if the child participated in the programme when age-eligible and 0 otherwise, and €j; is an error
term. However, since participation in Sure Start was not random, naive comparisons between
the outcomes of those who have and have not participated in the programme mean that  does
not identify its causal impact and the it is not clear the direction of the bias in such estimates.
For example, B could overestimate the impact of Sure Start if more motivated parents are more
likely to enrol their children in the programme, but also take care of their health in other ways
(for example, by feeding them with healthier food). On the other hand, B could underestimate the

9The LSOA is a very small geographic unit. There are around 32,000 LSOAs in England, and the average LSOA
has a population of around 1,500 residents. LSOAs are a unit of statistical rather than practical geography, so there
are no administrative or electoral responsibilities that are conducted at the LSOA level. However, LSOAs map to local
authorities (of which there are 326 in the period we consider), which do have a role in administering a wide range of
policies.
0This is subject to error in case of mobility between ages 0-4 and 5-15; however, classical measurement error in the
treatment variable would lead to attenuation bias, hence we would underestimate the treatment impacts. We show in
section 4 how the results change when we use the LSOA of birth rather than the LSOA of residence at time of admission
to define treatment.
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impact if priority in enrolment is given to children of the most disadvantaged families, who live
in a less healthy home environment and could also be the most resistant to engagement with the
programme goals.

As shown above, Sure Start coverage was higher in more deprived areas. This means that a
naive comparison of the outcomes of children living in areas with low vs. high coverage at one
point in time would confound the impacts of Sure Start with those of other factors correlated with
the type of area these two groups of children live in. Hence, we use variation in exposure based
on a child’s month and year of birth and local authority of residence.

Our main estimating model when studying the impact of SS on hospitalizations is based on
cells defined by the neighbourhood (LSOA), month and year of birth, age (in years) of admis-
sion, and sex; in other words, our outcome measure is a binary indicator for whether there is an

admission for that cell. For each outcome y and measurement age a, we estimate:

Yigem = &+ 0°SSapm + 7 + Yim + €lgpa =1,...,15 (1)

where yj,, - denotes the outcome y at a given age a for children born in year ¢t and month m
residing in LSOA [ of local authority d. 5S4, denotes the average coverage of Sure Start defined as
the number of centres per thousand children aged 0-4 for every month and year of birth, averaged
over the first 60 months of life (ages 0 through 4) if a = 5, ..., 15, or for outcomes measured before
age 5 (a = 0,...,4) over the months between birth and measurement.!! This measure captures
the ‘extensive’ margin of Sure Start (whether there is any centre open in the local authority) as
well as the ‘intensive” margin (how many centres are available). 77, is a set of over 32,000 LSOA
I fixed effects to account for time-invariant LSOA-level unobserved heterogeneity; vy, is a set of
month-year of birth fixed effects; €, are idiosyncratic shocks.'?

Relative to a comparison of the outcomes of children from areas with a lot of centres and those
of children from areas with fewer centres, our approach allows us to control for all fixed differ-
ences between these areas that may drive differences in outcomes (i.e. deprivation). However, for
this approach to be valid, changes in outcomes in LAs exposed to a faster expansion of coverage
of Sure Start relative to LAs with a slower expansion should only be driven by the exposure to
differential coverage rates, and not by differences in local characteristics which could impact both
the expansion of the program and health outcomes. We return to this issue in the next section,
where we present detailed analysis of the determinants of the Sure Start rollout and discuss how
this relates to our identifying assumption.

HPanels (a) and (b) of Figure A.2 illustrate the importance of normalising by the relevant population when looking at
how access to Sure Start is distributed across England. Panel (a) shows that London was consistently one of the regions
with the most Sure Start facilities. But after taking into account its population, it fell from middle of the pack in the
early 2000s to the region with the lowest coverage by some distance from 2009 onwards (panel (b)). On the other hand,
while the North East had far fewer centres than other regions in 2010, it had the third highest coverage.

12We use a linear probability model primarily due to computing constraints to estimate non-linear models with about
8 million observations while including over 32,000 fixed effects (and 900 trends in the robustness checks). However, we
have repeated a few main specifications using a logit model, and the average marginal effects are broadly similar to the
coefficients obtained from the LPM. The results are available from the authors upon request.
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We interpret the coefficients as intention-to-treat effects (ITT), since we are not estimating is the
impact of a child actually visiting Sure Start. Rather, we focus on the causal impact of providing
greater access to Sure Start centres (as measured by increasing the coverage of Sure Start facilities
in a local area). There are two key reasons for this. The first is practical: there is no representative
data source for England with information on repeated cohorts of children, their health outcomes,
their place and date of birth, and their participation in Sure Start. Second, even if these data were
available, there is still a strong argument for focusing on the impact of giving children greater
access to Sure Start when evaluating its effectiveness. Sure Start is not a mandatory service: apart
from a small number of safeguarding sessions, families are not required to make use of the services
offered by the local Sure Start centre. So one of the main policy levers that the government is able
to pull is increasing access to make it easier for families to take up these services.

We report results for admissions for any cause and for admissions for specific causes; addi-
tionally, we examine heterogeneity in treatment effects by gender, for urban and rural areas, and
level of deprivation.

For all specifications, we present robust standard errors clustered at the level of local author-
ity at the time of admission to account for autocorrelation in the outcomes (Bertrand, Duflo and
Mullainathan, 2004).

3.3 Validity of empirical strategy

Figure A.3 in the Appendix shows how the SS coverage changed over time based on local author-
ities” level of disadvantage. It ranks local authorities districts based on their scores in the 1998
Index of Local Deprivation and then divides them into five equal groups. Consistent with Fig-
ure 3, the most disadvantaged areas enjoyed much higher coverage through the mid-2000s; even
in 2006, the coverage in the 20% most disadvantaged authorities was more than four times as high
as coverage in the 20% least disadvantaged areas. After 2006, centres opened much more rapidly
in better-off areas as policymakers sought to universalise the programme, and the gap in cover-
age quickly closed. By 2010, all areas had a similar level of coverage, with the lowest coverage
in the most disadvantaged local authorities. Therefore, we start by presenting evidence from two
empirical tests to support the key identification assumption of our strategy, that the change in SS
coverage is uncorrelated with other determinants of changes in hospitalizations.

First, we study how socio-demographic characteristics of LAs predicted the expansion of pro-
gram coverage. Table 2 presents estimates for 7 in the following equation:

ASS; = 77Xd,t0 + 7T+ Xa (2)

where ASS; is log of the difference between the coverage in 2010 (when virtually all centres had
opened) and 2000 in LA d. X, is a vector of pre-SS LA-level socio-demographic characteristics
and primary health care resources and 7, are region fixed effects (for the nine regions in England).

We use 1998 as our baseline year for the socio-demographic characteristics and primary health care
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resources. As potential determinants of the rollout, we consider not only the official guidelines
but also a wide range of other potentially important predictors that capture local labour market
shocks, vital statistics, existing provision of child care and health services, and different markers
of family needs.!® Table A.1 in the Appendix lists these variables, their sources, and the years and
geographic level at which they are available. As the table shows, these variables were available at
different levels of aggregation. In order to have a common geographical unit of analysis, we used
crosswalks from ONS and the Ordnance Survey to map between different sets of local authorities
(e.g. following local government reorganisations).

Column (1) of Table 2 shows that within regions, a faster expansion occur in poorer LAs, con-
firming the description in subsection 2.1. In particular, the expansion was greater in the poorest
30% LAs (see column 2)."* Column 3 incorporates other potential rollout predictors related with
early life disadvantage which were also used assessing priority, namely, the proportion of low
birth weight deliveries (i.e., babies born weighing less than 2500g), teen conception rate, and po-
tential demand for services (proxied by population density and the share of population between
ages 0 and 4). While the proportion of low birth weight deliveries and teen conception rate do
not predict a faster expansion of SS, LAs with relatively more potential users (children ages 0-4)
had faster expansion, once deprivation is accounted for. Finally, in Column 4 we control for local
labour market variables (proxied by the Jobseekers Allowance receipt rate) and a proxy of health
care provision (GP practices per 1000 inhabitants). Again, potential demand is associated to a
faster expansion of coverage, as is a higher rate of unemployment benefit claiming.

To account for these potential threats to internal validity, we control for LSOA fixed effects to
account for pre-existing differences in levels across areas. We also provide additional robustness
checks to our analyses by including controls for LAs linear trends in baseline characteristics of
municipalities (see Acemoglu, Autor and Lyle (2004)), in particular, we include trends for socioe-
conomic indicators measured in 1998 (quadratic of the deprivation score, log of total population,
and share of population of ages 0-4, children in care ages 0-4); labor market indicators measured
in 1998 (as the rate of Job Seekers) and health care indicators (GP practices per 1000).

Second, we provide suggestive evidence that the of expansion of SS was uncorrelated with
levels or trends in pre-program outcomes or other variables. This could be the case if, for instance,
the program was implemented earlier in locations with declining trends in hospitalizations (or
related variables). In particular, in Figure A.4 and Figure A.5 we present suggestive evidence that
LADs that implemented the SS at different times and expanded the programme at different paces
were on parallel trends. Figure A.4 shows that LAs that introduced SS for the first time in different
years were in parallel trends in the 1990s for unemployment (proxied by JSA claiming rate), num-

ber of GPs in LA, fertility and number of children looked after between ages 1-4. Figure A.5 shows

BThere are 326 local authority districts, or lower-tier local authorities, in England (including single-tier Unitary
Authorities, London Boroughs, and Metropolitan Boroughs). We exclude three of these — the Isles of Scilly, City of
London, and West Somerset — from this analysis because they are outliers in the rollout of Sure Start. In particular, there
are few children aged 0-4 residing in these areas.

14patterns are similar if we define ASS, as the log of the difference between the coverage in 2005 and 2000 in LA d to
focus on earlier expansion.
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similar pre-SS trends when we split LADs into two groups, depending on the change in coverage
rate between 2000 and 2010: the low(high) growth group includes LAs whose SS coverage growth
rate between 2000 and 2010 is below (above) the median (median is 0.98).'°

Sensitivity Analysis We run a battery of robustness checks for threats to the validity of our
research design. We summarize here the alternative specifications we use and defer to section 4 the
discussion of the results. First, as mentioned above, we control for LAD linear trends in baseline
characteristics of LAD. Second, we control for an indicator of political alignment between the
party in control of the LAD and in national government in a given year. Third, we use the fact
that we are able to measure hospitalizations before the introduction of SS to include LA-level pre-
programme linear trends in this variable and account for omitted trends in outcomes that might be
correlated with the introduction and expansion of SS.'° Fourth, we control for time-varying local
characteristics to relax the assumption that there are no time-varying characteristics that influence
both the roll-out of Sure Start and the trend in hospitalisations.

Lastly, we deal with an additional concern, that of selective migration of individuals residing
in low SS coverage LAD to high SS coverage LAD. We investigate this possibility re-estimating
model 1 using for each individual not the LSOA of residence the LSOA of birth or the LSOA of
first admission. We note that this is a more stringent test than testing for cross LAD mobility due
to SS. The results using LSOA of birth or the LSOA of first admission are similar to those using the
LSOA of residence at admission (which is our baseline model) suggesting that there is no mobility
associated to SS (see Table A.2).!”

4 Estimates of the effects of Sure Start Centers and Hospitalizations

One of the goals of the earliest phases of the Sure Start rollout was to reduce hospitalizations
among children (see Armstrong, 2017). In this section, we consider whether increasing an area’s
access to Sure Start reduces the chances that its children are admitted to hospital. We trace out
the effects of Sure Start during eligibility ages (ie, before age 5) and post-eligibility age, between
ages 5 and 15. We consider inpatient admissions to hospital, not visits to the emergency room or
outpatient appointments.'® Hospitalizations at these ages are relatively rare, but quite costly. For

15Gince the HES data starts in 1997 we cannot provide such evidence on pre-existing parallel trends for all ages,
however in future drafts we will children too old to be exposed to programme.

16We estimate LAD-specific trends using data before the implementation of SS, and we obtain a slope estimate A4
for each LAD. We then extrapolate the pre-expansion time trends to the post-reform period as follows (see also Bhuller
et al. (2013)):

y?dtm = a+06"SSqp + 70a + Yim + ‘SX;t + e;ldtm/a =1,..,15.

17We only present the estimates for the three years of life, when the retrieving rate of the LSOA of birth is higher. For
infants, 32% it is not possible to retrieve the LSOA of birth; this proportion increases with age, reaching 40% by age 10
and 60% by age 15.

18In part, this reflects the period that the data are available: emergency room attendance data are only considered
reliable from April 2007 onwards, so there is less scope to look at the impacts of Sure Start across the entire lifecycle of
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example, children born in 1993 — the last "baseline" cohort that was entirely unexposed to Sure
Start — experienced just over 65,000 hospitalizations at age 5, falling to around 45,000 admissions
atage 11.

One of the challenges with using hospitalization records is that we only observe children who
are admitted to hospital, and we do not have information on anyone who isn’t hospitalized in
this period. We therefore construct a dataset that counts the number of admissions within "cell"
defined by the neighborhood (Lower Super Output Area), sex, and month and year of birth. So
for example, our dataset contains the number of hospitalizations of boys born in June 2000 in a
specific neighborhood at age 1, 2, and so on up to age 15. Because we know all of the combinations
of neighborhoods, sex, and month and year of birth, we can then infer zero admissions in cells
where no hospitalization was observed. While some cells have several admissions, in the vast
majority of cases there is only one. We therefore consider as our outcome a binary indicator of
whether there is any hospital admission within the neighbourhood-sex-birth month-birth year
cell (rather than the number of admissions).

Overall, the probability of a cell having any hospitalization is relatively low, ranging from
about a 6% at age 5 to 4% at age 11. As mentioned, our measure of access to Sure Start for post-
eligibility ages is the coverage, defined as the number of centres per thousand children aged 0-4
in a local authority, averaged over the first 60 months of life of the child. An increase of one
centre per thousand children is equivalent to the average increase in coverage across the whole
rollout period (although individual areas will have seen higher or lower increases). This means
that our results can be interpreted as the impact that increasing access to Sure Start by one centre
per thousand children has on the probability of whether a neighbourhood-sex-birth month-birth
year cell experiences at least one hospitalization.

We first consider the impact that Sure Start had on hospitalizations for any reason up to age 15.
These results are presented in Table 3, which reports the estimates from 15 separate regressions —
one for each age of admission. The table shows that, during eligibility age, there is an increase in
admissions; thereafter, hospitalizations are reduced from age 5 onward, with significant impacts
from age 11. In particular, an increase of one Sure Start centre per thousand children in the local
authority raises the probability of any hospitalization in a cell by 1.4 percentage points among in-
fants, or 0.56ppt for toddlers. This is consistent with effective health-promoting activities (because
of improved information), a greater willingness to use health services (e.g., due to lower stigma
or increased perceived benefits) and potential identification of health problems among children
while at the centres being dominant during the first two years of a child’s life. Table 3 shows a
reduction in hospitalizations between ages 11 and 15 that starts at 0.030pp, at age 11, and reaches
0.074pp by age 15.

Because the baseline incidence of hospitalizations differs substantially by age group, these
magnitude of these coefficients is not easily comparable across ages. To aid comparison across

ages, Figure 5 rescales the estimates in Table 3, dividing each by the relevant baseline mean for

the programme.
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each age group (measured in 1996, the earliest year of data available for all age groups we con-
sider). Figure 5 shows clearly that Sure Start coverage initially increases hospitalizations, for ex-
ample increasing hospitalizations by 15% at age 1 when a local authority increases Sure Start cov-
erage by one centre per thousand children in the year prior to the child turning one. As children
get older, and particularly once they turn 5 and stop being age-eligible to use Sure Start services,
the overall impact on hospitalizations becomes more or less steadily more negative. Increasing SS
coverage in the local authority one centre per thousand children when children were 0-4 averts
around 8% of hospital admissions at age 11, rising to nearly 15% among 15 year olds. This is re-
markable — it suggests that the benefits of Sure Start are not only persistent, but grow stronger as
children age.

We note that, even with the re-scaling done in Figure 5, the set of children considered at each
age is slightly different (for each age we include in Table 3 the first and last cohort of birth). For
example, for outcomes at age 1, we can only include children born in 1995 or later (as the HES
data starts in April 1997). For outcomes at age 5, we include children born between 1993 and
2006. This pattern continues so that, by age 15, we are considering children born between 1993
and 2003.2° Since the types of services offered by Sure Start changed over time, changing the
cohorts included in the estimation might confound cohort with age effects. In practice, this does
not seem to be a major concern; Figure 5 shows both our main estimates (in light green) and a
set of estimates that are all based on children born between 1993 and 2003 (except for ages 1 and
2): the results based on a common set of cohorts tell a similar story to our main results, and if
anything they suggest that including later cohorts of children tends to reduce our estimates of
Sure Start’s benefits. This might be due, at least in part, to the fact that older cohorts were more
likely to be in more disadvantaged areas.

4.1 Heterogeneity by gender and deprivation

We next assess heterogeneity in the impacts, by gender and levels of disadvantage, since past
research has shown significant differences in the health effects of early interventions along these
two dimensions (see, e.g., Conti, Heckman and Pinto, 2016). Table 4 and the marginal effects
on Figure 6 show how the effects of Sure Start on all-cause hospital admissions vary between
girls and boys. The impacts in Table 4 are in line with those in Table 3; however, the increase
in hospitalizations among infants is driven by both boys and girls, with the impact being larger
for boys than for girls (see p — value for H, : B1 # B2 in the bottom of Table 4). Among post-
eligibility ages, the reduction in hospital admissions from age 11 in Table 3 is also driven by boys;
the p — value for H, : B1 # B2 shows that between ages 11 and 14 the impacts for boys and girls
are statistically different.

We then compare the effect of Sure Start in the most disadvantaged 30% of neighborhoods, the

Owe only ever use children born in 2006 or earlier, since they will have been exposed to Sure Start exclusively before
2011, when some Sure Start centres started to close. See Section 2 for further detail.

20We limit our data to children born in 1993 and later so that we are not considering pre-treatment cohorts born far
before the Sure Start program was introduced.
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top 30% best-off neighborhoods, and those in the middle of the distribution of disadvantage. As
Figure 7 and Table 5 illustrate, the increase in admissions among infants and toddlers detected
for the whole sample in Table 3 is driven by those residing in neighborhoods falling into the
poorest 70% of the deprivation distribution.?! From ages 10 to 15, the drop in hospital admissions
attributed to SS is even more concentrated in the areas with the highest levels of disadvantage.

There are many reasons why the benefits of Sure Start might be bigger in the most disadvan-
taged areas. The children in these areas might be more able to benefit from Sure Start, or more
likely to take it up. The centres in disadvantaged areas are on average older and so might be
better-established. And the centres themselves might offer different types of services; for exam-
ple, policy guidance suggests that Local Programmes (and Children’s Centres delivering the full
Core Offer in disadvantaged areas) were more likely to deliver additional services directly, rather
than relying on signposting families to existing programs. Without data on take-up or service pro-
vision in different areas over time, we cannot say to what extent each of these factors drives our
tfinding that the biggest benefits of Sure Start are felt in the poorest neighborhoods. However, this
finding nevertheless sheds light on the question of whether universal early years programs can
support children’s health; while we do find substantial overall impacts of Sure Start, this analysis
suggests that they are driven by services for disadvantaged areas.

Finally, in Table A.3 in the Appendix we allow the impacts to vary by urban and rural local
authorities. The p-value of the difference in impacts across areas shows that, for all but 3 ages,
the impacts are similar in urban and rural areas. The exceptions are age 2 (which sees larger
increases in hospitalizations in urban areas) and ages 4 and 5 (when there are larger reductions in

admissions in rural areas).

4.2 Validity of the strategy and Sensitivity Analysis

We have showed that Sure Start has a strong and statistically significant effect on hospitalisations,
especially among infants, toddlers and young adolescents. We now examines potential threats to
the internal validity of the study, which include local shocks that both change hospitalizations and
occur concurrently with the expansion of Sure Start.

We start by subjecting our methodology to two placebo tests. The first falsification test involves
changing the outcome that we consider. We here consider any admissions due to congenital chro-
mosomal defects before a child turns 1; since these are genetic conditions, they are not plausibly
affected by Sure Start. We therefore expect our estimates to show no impact of Sure Start on ad-
missions for these conditions. Indeed, Table A.4 shows that increasing SS coverage is unrelated to
changes in the likelihood of hospitalizations due to congenital chromosomal defects.

As a second type of falsification, we conduct a randomization inference test for all-cause ad-
missions by manipulating the definition of treatment to check whether our results are picking up
on an underlying relationship between Sure Start coverage and outcomes that is not related to the

ZI'We use these percentiles rather than equally-sized quantiles because they map on to the different phases used in
the rollout of Children’s Centres.
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actual impacts of Sure Start (Duflo, Glennerster and Kremer, 2006). We randomly reshuffle the
rollout profile across all 323 local authorities (for example, Bristol might be assigned the actual
rollout that took place in Cornwall, and Cornwall might be assigned the rollout that happened
in Cambridgeshire). In this way, we preserve the overall shape of the rollout across the country
— the national average level of treatment in each month will be the same. But we change where
the increases in treatment happen. Since our methodology relies on comparing local authorities
who opened Sure Start centres earlier or later, shuffling the rollout profiles across local authorities
essentially means that we will be looking for effects at the wrong time. Because of this, we should
expect to see that the estimates are on average close to zero and not statistically significant. We
repeat this exercise 500 times, randomly reshuffling the rollout profiles each time. This allows us
to build up a distribution of placebo coefficients. Figure A.6 plots these placebo coefficients (in
beige) for a subset®” of the ages at which we find significant impacts (ie, ages 11 to 15 in Table 3),
along with the true coefficient in green. The distribution of placebo coefficients is centred close to
zero and it is clear that our actual estimates are quite far outside the distribution of placebo esti-
mates. These results indicate that our model is picking up the true differences in hospitalization

outcomes caused by the rollout of Sure Start, increasing our confidence in our results.

Sensitivity Analysis We have tested the robustness of the hospitalization results to a battery of
robustness checks. In this version, we include estimates for a version of model 1 which includes
controls for LA-level pre-program linear trends; these estimates are presented in Figure A.7 in the
Appendix, and are similar to our baseline estimates (see subsection 3.3 for additional checks being
conducted). We also estimate a model that includes all of the time-varying local area characteris-
tics which we use in the rollout analysis (over 30 characteristics including labour market, politics,
public health, public services, and demographics). We again find that our main estimates are very
similar to this robustness check, giving us confidence that our main results are not driven by an

unobserved factor affecting both hospitalizations and the Sure Start rollout.”

5 Mechanisms for the Effects of Sure Start Centers on Hospitalizations

In section 4 we showed that Sure Start increase the hospitalisations of infants and toddlers and it
reduces the among children 11 or older, particularly for those in disadvantaged neighbourhoods.
In order to better understand the source of these impacts, it’s helpful to consider the potential
mechanisms through which Sure Start might have had an effect. In subsection 2.3, we have out-
lined some of the mechanisms through which Sure Start might impact children’s health. In par-

ticular, we have identified several potential channels: direct provision of health services, such as

22These results are computationally intensive, and the results for the youngest ages have not yet finished running;
they will be included in a subsequent draft.

23The complete set of results are not yet available for this updated draft. A previous version of our work included
these results for hospitalizations between ages 5 and 11; see Appendix D in https://www.ifs.org.uk/uploads/
R155-The-health-effects-of-Sure-Start.pdf.
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extra midwives or immunisation support; direct provision of information, for example advice on
preventing accidents and injuries; exposure to illnesses and infections, for example from meeting
other children in childcare; identification of potential health and home environment problems;
support for parents, including promoting parental mental health; support for children’s intellec-
tual and social development, such as programmes to improve children’s behaviour. One way to
start to understand which of these channels might be particularly important in driving the overall
benefits of Sure Start is to study the types of hospitalisations that it prevents. We consider several
types of cause-specific admissions, summarised in Table A.5. These different conditions will give
us some information about which mechanisms appear to be particularly important. For example,
a fall in hospitalisations for respiratory illness, infections or preventable conditions might suggest
that children’s immune system is stronger, for example, because children were timely vaccinated
or have been exposed to more illnesses earlier in life through childcare.”* "External" conditions
include injuries and poisonings, and a decline in admissions for these causes might suggest that
children in areas with better access to Sure Start have safer environments in their homes and neigh-
bourhoods, or that parents engage in better parenting practices, or that the child is better behaved
and hence less prone to injuries.

Table 6 shows the impact of Sure Start coverage on the probability of hospitalisations for three
of these causes: respiratory illnesses, infections or parasites and external events (like broken bones
or poisoning); depending on the age, these conditions account for 38-58% of all admissions. Fi-
nally, panel D includes preventable (ACS) conditions. The lines in Figure 8 show the percentage
change in the probability of a neighbourhood having at least one child admitted for the relevant
cause, rescaling in each case by the probability of an admission in 1996. Panels A and B show
that higher Sure Start coverage increases the probability of admissions due to respiratory infec-
tions and intestinal and parasitic infections among infants and toddlers and reduces them among
adolescents 13 to 15 years old. There are a few channels through which Sure Start might affect in-
fections. First, Sure Start centres provided information and support for vaccinations, which could
reduce the likelihood of getting a serious infection that requires hospitalisation. Second, Sure Start
brings together groups of children. Exposure to the illnesses and infections of others is one way
to strengthen the immune system, and previous research suggests that this is an important mech-
anism underlying the health benefits of other childcare interventions (Siflinger and van den Berg,
2018). Third, the centres may detect potential health problems of the child and refer parents to use
medical services.

Additionally, Panel C of Table 6 shows that Sure Start significantly reduces hospitalisations for
external causes across nearly all ages we study. There is a fall in the probability that a neighbourhood-
sex-birthday cell experiences a fall in admissions between ages 2 to 4 of 10% and 23%, respectively.

At ages 5 and 6 the decline is about 20% and from age 7 remains relatively stable at 10%. This re-

24 Ambulatory Care Sensitive’ (ACS) or ‘preventable’ conditions are conditions that should not result in a hospital
admission, either because they can be managed with good primary care (e.g. asthma) or because they should not be
occurring at all (for example, gangrene). See, for example, Blunt (2013) for a discussion of these conditions. https:
//www.nuffieldtrust.org.uk/research/focus-on-preventable-admissions
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duction consistent with several of the potential mechanisms that we discussed in subsection 2.3.
First, Sure Start might have provided information to parents about how to make their home safe
for children. However, for this channel to account for the benefits at older ages, the information
that parents received when their child was young would also need to be relevant at older ages
— for example, keeping hazardous chemicals out of reach. Sure Start also might have improved
parents’ behaviour, for example helping them to provide a more nurturing home environment. A
third potential channel is that Sure Start might change children’s behaviour, for example by mak-
ing them less likely to display "externalising" behaviours like hyperactivity or conduct problems.
By changing children’s behaviour in the medium run, this would plausibly have bigger effects
at older ages, when children generally have more freedom for potentially dangerous behaviour
(such as falling or getting into fights). Previous evidence from the ECCE study finds that children
from families who used services at baseline tended to have better behaviour (fewer externalis-
ing problems), though other characteristics of centres and families receiving extended outreach
tended to have more behavioural issues (Sammons, Goff and Smith, 2015). Using data from the
Millennium Cohort Study (a cohort of children born in 2000), we find strong correlational evi-
dence on this last channel, i.e. that behavioural difficulties (measured using the Strengths and
Difficulties Questionnaire) matter. In particular, for any-cause hospitalisations, both internalising
and externalising behaviours matter (but internalising is more important; when looking specifi-
cally at accidents and injuries, externalising behaviours is the only one which matters, whereby
children with greater problems are more likely to suffer from injuries.”

Finally, Panel D of Table 6 shows that the increase Table 3 in includes the impacts on the ad-
missions due to preventable conditions. While the conditions explain part of the increase in ad-
missions among infants and toddles, they are do not contribute for the reduction on admissions
among those ages 11-15.

As mentioned, Figure 8 shows that one of the major drivers of the reduction on admissions
during post-eligibility ages are external causes, accounting for around a third of the total effect we
estimate at age 11. To further disentangle the possible channels that drive these effects, Table A.6
breaks out admissions related to injuries (such as broken bones) and those related to poisonings
(including from household substances and medications). Although it’s impossible to clearly as-
sign a single mechanism to each type of admission, in general falls in injury-related admission
might more plausibly be driven by better behaviour while reductions in poisonings speak more
directly to a safer home environment. Table A.6 shows that the falls in external admissions are
driven by Sure Start’s impacts on hospitalisations related to different types of injuries. This is not
surprising — injuries make up the bulk of admissions for external causes, accounting for between
60% and 70% of external-cause admissions depending on the age group.

The conclusion that Sure Start has such a big impact on injury-related hospitalisations is no-

table for the relationship that these conditions have to child maltreatment. Of course, not all

PThe coefficient is 30% of the outcome mean at age 5, 41% at age 7, and 47% at age 11. All this supportive evidence
from the Millennium Cohort Study is available from the authors upon request.
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injuries are due to child maltreatment; however, previous research has used conditions like these
as proxies for potential maltreatment scenarios (see, e.g., Gonzalez-Izquierdo et al., 2010). Because
a relatively small share of childhood injuries are due to maltreatment, this is unlikely to be the sole
driver of the impacts we see, but it is an important potential channel because of the major costs

that maltreatment imposes.

5.1 Other Results

We now turn to further results. These should be regarded as preliminary.

Maternal Health Although the Sure Start does not include any direct component of maternal
health services, it can affect maternal health in several ways. On one hand, it can affect maternal
health through parental support and by improving maternal employment possibilities, and hence
increase family income which may reduce hospitalizations. On the other hand, by linking mothers
to the welfare system, it can lead to the identification of potential disruptive family situations,
namely, mental health problems.

To understand how mothers more exposed to SS are affected by the programme, Table A.7 in
the Appendix includes estimates for model 1, but where the dependent variable is a dummy that
takes value one if there is at least one hospitalisation by mothers in the LSOA. The sample used
includes mothers whose youngest child was born before 2006, and treatment is defined as the SS
coverage in the first x years of life before the eldest child turns age x, interacted with a dummy that
takes value 1 if any other child is below 5 years old (and 0 otherwise). So at age 15 the treatment
is SS coverage from birth to age 14 and 11 months (interacted with the aforementioned dummy),
and at age 4 it is defined as the coverage between birth and age 3 and 11 months. Controls include
mother’s age at birth of the eldest child, number of children in various age bands at admission,
ethnicity, birthmonth/year of the eldest child, LSOA fe and LAD clustering. We exclude maternal
hospitalisations related to deliveries.

The estimates on Panel A of Table A.7 show that SS reduces maternal hospitalizations after
the youngest child turns five years old. In future drafts we will include a detailed analyses of the
impacts on specific causes of hospitalisations, but here we include only in Panel B the impacts on
mental health related admissions. The estimates in Panel B reveal that while the youngest child is
age-eligible to SS, higher access to the programme increases hospital admissions by moms due to
mental health conditions; this can be motivated by the identification of problematic situations by
centres, lowered stigma to use health services and/or more information about mental health pro-
vided with greater access to SS. After the youngest child turns 12, greater access to SS is associated

with a reduction on admissions related to mental health problems.

Child Obesity Although not included in this draft, in the companion report to the draft, Cattan
etal. (2019), we also analysed the impacts on BMI, probability of being overweight or obese during
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reception year (ie, ages 4-5). We do not find any impact of the higher exposure to SS on any of

these outcomes.2°

6 Conclusion

In this paper we have presented the first causal evidence that a fully universal, scaled-up, area-
based intervention which brings together education, employment, and health services for children
under five and their families - Sure Start in England - has significant health benefits from infancy
and up to age 15. Using the staggered introduction and expansion of SS between 1999 and 2010,
we trace out the program’s impacts on health outcomes from infancy through to age 15.

We find that access to SS drives substantial effects on hospitalizations through several chan-
nels. At younger ages, when children are age-eligible to attend Sure Start, greater access to the
program increases hospitalizations (especially due to respiratory illness and infections). Once
children have aged out of the program, the overall effect on hospitalizations turns negative and
the size of the reduction in hospitalizations grows, more or less steadily, through later childhood
and early adolescence. By adolescence, greater access to the program reduces the probability of a
hospitalization by 8% to 14%. These effects are equivalent to about 11,500 averted hospitalizations
per year.

While we use strong quasi-experimental variation to identify these effects, there are several
limitations to our approach. First, we rely on measures of very local geography to define our
treatment and incorporate fixed effects. However, our data sources only offer contemporaneous
information about residence (HES) or school address (NCMP). This means that we must assume
that any mobility in the child’s first years of life is unrelated to outcomes (conditional on our co-
variates); this rules out responses such as spatial sorting. A second limitation of our approach is
that we are not able to define the impact of actually using Sure Start services (rather than simply
having greater access to them). However, our Intent to Treat estimates are still of substantial rele-
vance for policymakers choosing whether and how to introduce similar area-based interventions
without the ability to ensure take-up of the services themselves.

These results build on the evidence base for early interventions; while there is good evidence
for the benefits of small-scale, highly targeted, very intensive programs in contexts with relatively
few other services, our findings suggest that universal, area-based, holistic interventions operat-
ing at scale can be an effective complement to universal health care and other social services for
improving child health. Our results suggest that government policy should explicitly consider
early interventions that span a range of health and non-health services as part of an overall strat-
egy of preventing illness and disease. Our findings also highlight the importance of assessing the
impacts of these programs over time; while the short-term effect of Sure Start is to increase hos-
pitalizations, we find that there are persistent and growing medium-term reductions in hospital

admissions that more than compensate for these earlier increases.

26Gee https://www.ifs.org.uk/uploads/R155-The-health-effects—of-Sure-Start .pdf.
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However, our results also suggest that this overall effectiveness of the Sure Start intervention
might have come despite, rather than because of, its universality. We find that our results are
mainly driven by impacts in the 30% most disadvantaged neighborhoods: these neighborhoods
see a larger increase in hospitalizations at younger ages, and larger falls during later childhood
and adolescence. While the lack of detailed data on Sure Start’s operation and take-up in different
areas over time prevents us from drawing conclusions about why the program is so much more
effective in poorer neighborhoods, this finding nevertheless suggests that some form of targeting
could be efficient in this intervention. However, this does not necessarily need to be targeting
based on individual measures of disadvantage; rather, targeting centers at highly disadvantaged
neighborhoods could also help the program to be targeted more efficiently.

While this paper has focused on the Sure Start program’s impacts on children’s hospitaliza-
tions, the multifaceted nature of the program means that it could also have impacts on a wide
range of other outcomes. Indeed, we find that access to Sure Start also had impacts on maternal
hospital admissions, which - like its impacts on children - start out by increasing admissions before
reducing admissions among the mothers whose eldest child has aged out of Sure Start eligibility.
These effects are particularly pronounced for hospitalizations related to maternal mental health.
In ongoing work, we are also considering the program’s impacts on children’s cognitive devel-
opment (measured by test scores); their socio-emotional development and behavior (measured
by youth crime and absences from school); parenting and the home environment (measured by
access to social services); and maternal employment rates. Of course, these are not only outcomes
in their own right, but will also help to shed light on the mechanisms underlying the impacts we
have shown on children’s hospitalizations.

Our results confirm the important role that early interventions can play in preventing poor
health. Based on the strengthening evidence base, policymakers should consider holistic early
years programmes as part of an overall strategy to promote health, with benefits both for families

and finance ministers.
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Figure 1: Number of Sure Start centres in England

Number of centres

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Notes: The number of centres is based on centres observed in data received from the Department for Ed-
ucation. Since the treatment of arrangements like satellite sites was not always consistent, these numbers
might not exactly match other data sources. We assume that a Sure Start Children’s Centre (SSCC) opening
at the same postcode as a Sure Start Local Programme (SSLP) replaces the SSLP; otherwise, we count both
SSLPs and SSCCs between 2003 and 2006, and assume all SSLPs have closed from 2007 onwards. Source:
Authors’ calculations using data provided by the Department for Education.
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Figure 2: Sure Start centres around England

(a) SS Centres in 2000 (b) SS Centres in 2004
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Notes: Local authorities are coloured by their rank in the 1998 Index of Local Deprivation, with more
disadvantaged areas shaded more darkly. Each red point indicates the location of a Sure Start centre (SSLP
or SSCC). Source: Authors’ calculations using data provided by the Department for Education.
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Figure 3: Share by deprivation of new centres opened each year
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Notes: Bottom 20% refers to neighbourhoods (LSOAs) in the bottom 20% of the national 2004 Index of
Multiple Deprivation ranking, i.e. the most disadvantaged. Other categories are similarly defined, with
Top 30% incorporating the less disadvantaged areas. Centres in the City of London, Isles of Scilly, and West
Somerset are excluded. Source: Authors’ calculations using data provided by the Department for Education
and the 2004 Index of Multiple Deprivation.



Figure 4: Average coverage over the first 60 months of life, by local authority and month and year
of birth
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Notes: Each grey line represents one of 323 local authority districts in England (excluding the Isles of Scilly,
City of London, and West Somerset). The blue line shows the average for all of England. The lines plot the
average Sure Start coverage (centres per thousand children aged 0-4 in the district) over the first five years
of life for children based on their month and year of birth. Source: Authors’ calculations using data from
the Department for Education and ONS population estimates.
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Figure 5: Effect of an increase in Sure Start coverage on probability of any hospitalisation in the
neighbourhood, rescaled by baseline probability: All cohorts and with common sample

All Hospital Admissions
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Notes: Effect sizes are constructed by rescaling the estimates by the pre-Sure Start baseline probability of
a hospitalisation at each age. "Common sample" results use the same cohorts (birth years 1993 to 2003
inclusive) to estimate the impact at each age. *, ** and *** indicate significance at the 10%, 5% and 1% level
respectively. Source: Authors’ calculations using data from the Hospital Episode Statistics inpatient data
(1997-2017) and the Department for Education’s data on the rollout of Sure Start.
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Figure 6: Sure Start’s effect on probability of any hospitalisation, rescaled by baseline probability:
Differences by gender

All Hospital Admissions - by Gender

Notes: Figure shows coefficients from separate regressions for each outcome age, with Sure Start treatment
interacted with gender. Coefficients are rescaled by the gender-specific baseline (1996) mean for each age.
Asterisks on the lines indicate whether individual coefficients are statistically significant at the 5% level.
Source: Authors’ calculations using data from the Hospital Episode Statistics inpatient data (1997-2017)
and the Department for Education’s data on the rollout of Sure Start.

Figure 7: Sure Start’s effect on probability of any hospitalisation, rescaled by baseline probability:
Differences by disadvantage

All Admissions - Interacted by Deprivation

Notes: Figure shows coefficients from separate regressions for each outcome age, with Sure Start treatment
interacted with the three disadvantage categories. Coefficients are rescaled by the gender-specific baseline
(1998) mean for each age. Asterisks on the lines indicate whether individual coefficients are statistically
significant at the 5% level. Source: Authors’ calculations using data from the Hospital Episode Statistics
inpatient data (1997-2017) and the Department for Education’s data on the rollout of Sure Start.
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Figure 8: Sure Start’s effect on probability of hospitalisation for specific causes, rescaled by base-
line probability

(a) By all causes

Notes: Figure shows coefficients from separate regressions for each outcome age and admission cause.
Definitions for admission causes are given in Table A.5. Points with a star marker are statistically significant
at the 5% level. Source: Authors’ calculations using data from the Hospital Episode Statistics inpatient data
(1997-2017) and the Department for Education’s data on the rollout of Sure Start.
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Table 1: The timeline of Sure Start

Sure Start Milestones
Jan. 1999 First 60 ‘trailblazer” districts identified, invited to
submit applications

2000 Government target rises from 250 to 530 Local Pro-

grammes - Funding more than doubles

Dec. 2004 10-Year Strategy for Childcare pledges a SSCC in

every community by 2010

2006-08 Phase Two - targeting 30% most disadvantaged ar-

eas




Table 2: Association between Sure Start coverage growth between 2000 and 2010 and local charac-
teristics

(1) 2 ®) (4)
Deprivation Rank -0.008*** -0.005** -0.002
(0.001) (0.002) (0.002)
Deprivation Dummies
Bottom 30% 0.443**
(0.094)
30-70% 0.047
(0.069)
% Low Birth Weight 0.026 0.024
(0.031) (0.030)
Teen Conception Rate 0.002 0.000
(0.003) (0.003)
Density -0.000 -0.000
(0.000) (0.000)
Proportion population ages 0-4 20.488***  22.024***
(6.121) (6.242)
Job Seekers Allowance 0.078**
(0.039)
GP Practices per 1000 inhabitants 0.039
(0.580)
N 323 323 323 323

Note: Deprivation rank comes from the 1998 Index of Local Deprivation, where lower ranks indicate more
disadvantaged local authorities. Low birth weight is the share of babies born weighing less than 2,500
grams. Teen conceptions are measured per thousand women aged 15-17. Jobseeker Allowance is the JSA
receipt rate. Population density is measured as the population (in thousands) per square kilometre. All
characteristics are measured in 1998. All estimates include fixed effects for the nine regions in England.
Source: Authors’ calculations using data provided by the Department for Education and the sources listed
in Table A.1 in the Appendix.

39



‘A[oA1302dSaI [9A3] 9, T PUE 4G ‘9,0T 9} 3€ dOULDYIUSIS 9JeDIPUL ., PUR L. . "(AV1 Aq Pa1oisnid sasapuaied ur UMOYS a1e SIOLId pIepuelg
‘9661 UI P2INSEIW dIk (J§ PUE UBSW dUI[aSeq A ], "90USPISAI JO YOS Y} PUe YHI] JO Ted4—JUOW I0J S}09JJ PaXIy SOPNOUL pUe S[LWdj 10§ I0JedTpUl
ue pue YOS 9y} ur ade jueaspa1 ay3 e uonendod a3 (‘T — v palde sem pryd 9y} Usym p Y1 93 Ut uado a1om jely) - pade uaIpyd puesnoyy 1od
SDIUD JO IdqUINU Y} pauyap st “Pgg 4+ ‘1 = v ‘sade 193unoA 105 sawodno Surdpnys uaym 4§ ade 3sod sawodno 103 A3LI0yIne [ed0[ 3y} ur H—( pade
uIp[IYD puesnoyy 1od saryusd Jo oquunu) 23eI9A00 3ILIG dING UO [[99 © Ul uonesiferdsoy Aue 10§ I0JedIpul ue SIsSaI8a1 [opow Sy, X3S pue “Jiiq
JO 180K pue Yiuow ‘YOS 94} Aq PaULjop S[[0 Ik SUOEAIISG( 988 SWO0dINO Yded Je SISA[eur UoIssaidal WOy SJUSDLFa0d SMOYS J[qe) YT, 210N

82TT0 98120 SF0T0 26610 0¥6T°0 9061°0 610 £86T°0 12020 82TT0 68€T°0 66€T°0 9THT0 1€52°0 16820 as autpeseg
$250°0 6870°0 LEV00  FIF00 26€0°0 L£0°0 €6€0°0 1900 6¥%0°0 $250°0 8090°0 80900 8%90°0 0SZ00  0T60°0 URDA Suraseq
€00T $00z S00T 900z 900z 900z 900T 900z 900z 900 900z 900z 900 900z 9002 1s9e7]
€661 €661 €661 €661 €661 €661 €661 €661 €661 €661 €661 €661 €661 ¥661 G661 jsarreq
S}I04yoD)
7€96978  9TT/S06  008PFS6  F8ETE90T  9419Z0TT  9419Z0TT  9Z19Z0TT  9419Z0TT  9419Z0TT  9Z19Z0TT  9Z19Z01T  9ZI9Z0TT  ¥8ETE90T  008¥¥86  9TTLS06 N
(9100°0) (¥100°0) (910000)  (€100°0) (€100°0) (1100°0) (T100°0) (¥100°0) (0200°0) (T200°0) (¥200°0) (£200°0) (220070 (9200'0)  (¥£00°0)
2F20000-  5:x0S00°0-  +9€00°0-  #s9F00°0-  xI1€00°0- 120070~ £100°0- £000°0- €100°0- 9€00°0- 0%00°0- 2200°0- 6200°0 $95000  xx0F10°0 SS "A0D AY
gL a8y ¥1 08V €L o8y 198y 1198y 0198V 693V g 93y £33y 993y Gady ¥ 98y ¢ a8y 798y 198y
(s ((49] (€1 (t49)] (11) (o1) (6) (8) () 9 (9) ) (€) @ (1)

pooyrnoqy3reu ayj ur uonjesifejidsoy Aue jo Ayiqeqoid uo a3eI9A0D 3Ie3G DING UT dSLIIDUT UR JO 199JJH € d[qeL

40



‘A[9A1309dSaI [9A3] 9T PUE %G “,0T Y3 3& 20uedyTudIs 9)edIpul ., pue
w5 ‘¢ "SOSOYIURIEd U UMOYS 918 SIOLIS PIEPURIS ‘9DUSPISAI JO YOS 9} PUe YHI] JO TLA—jUOW 10§ S}O9JJd POXIJ SOPNOUL PUE S[LUId] 10§ I0)edIpul
ue pue YOS ay} ut 93e jueadar a3 ye uonendod ayp (‘T — v pade sem pIIyd ayj usym p 1 9y} ut uado a1om jeyy -0 pase uarpyd puesnoyy rod
S9IJUID JO IDqUINU Y} pauyap st “Wgg § ‘T = v ‘sade 193unoA 10§ sawodno Surdpnys uaym § ade 3sod sawrodino 10y LJrIoymne €107 3y ur y—( pade
uaIp[m puesnoy) 1od sanuasd jo aquunu) 93eI2A0D 3Ie)g 3ING UO [[90 € Ul uonesieirdsoy Aue 10y 10JedIpuUl Ue Sassardal [9pouw 9L 'Xas pue yHIq
JO IedA pue Ypuow ‘YOS 9y} Aq paumyap S[[90 It SUOHEAIISO) 988 dWI0dINO0 Yded Je SISA[eur UOISSa1391 WOIf SJUSILJ0d SMOUS d[qe} Y], 930N

7€96928 912£S06 0087¥86 P8ETE0T  9/19C0TT  9Z19Z0TL  94T9T0TT  9Z1920LT  94I9C0TL  94T920TT  9419T0IT  941920T1  $8ETE90T  00STP86  91CLS06 N
6570 0000 0000 0000 100°0 €590 £00°0 0000 700 0000 €000 0000 1110 100°0 0000 g #1g: cw
N mu\:xb —

651°0- 690°0- 0€0°0- 850°0- 190°0- €50°0- 820°0- £00°0 810°0- 160°0- G50°0- €10°0- $£0°0 150°0 F01°0 SrewRg
6€1°0- Gh1°0- LET°0- €91°0- 001°0- 650°0- 650°0- 0°0- €500~ 880°0- 780°0- 650°0- £80°0 6600 0020 SN

‘P TeuSIeN
(£100°0) (¥100°0) (S100°0) (€100°0) (2100°0) (1100°0) (z100°0) (S100°0) (0200°0) (2200°0) (¥200°0) (9200°0) (z200°0) (g2000)  (2€00°0) o
#6000~ +C€00°0- €100°0- $200°0- €200°0- 02000~ 1100°0- €000°0 80000~ 92000~ 7€00°0- 80000~ 72000 8€00°0 +£9600°0 X20DSS
(6100°0) (9100°0) (£100°0) (¥100°0) (¥100°0) (1100°0) (z100°0) (¥100°0) (0200°0) (€200°0) (S200°0) (8200°0) (£200°0) (8200°0)  (££00°0) (T¢g)Log
#5x6900°0  5xx£900°0- 52266000 5529000~  x8€00°0-  CTO00- €200°0- £100°0- 6100°0- S100°0- 8%00°0- 9000~ ££00°0 »FZ000  «x:F810°0 X20DSS

Gr a8y ¥198v €T o8y 198y 1198y 01 98V 693y g 98y £98V 993y G a8y ¥ 93y ¢ 93y 798y 198y
(s1) #1) (en) (D) (11 (om) (6) 8 ) ()] © #) © @ (1)

19puad Aq saduRIRgI(] ‘pooyInoqyudau ay3 ut uonesieyrdsoy Aue jo Lj1iqeqord uo 93e1aA00 31e)g 9ING UT 9SLAIDUT Ue JO 30955 ‘F 9[qe].

41



‘AeAandadsar [949] 9T PUe 94,6 “04,0T 9} ¥& DULdYIUIIS 9JedIPUl ., PUe
#x ‘¢ 'SOSOIURIEd Ul UMOUYS 9I€ SIOLId PIEPULIG ‘9DUSPISAI JO YOS 9} PUe YHI] JO TedA—[jUOW I0J S}O9JJd POXIJ SOPNOUI pUk d[eUId] I0J I0)edIpur
ue pue YOS oy} ur 98e jueaspa1 ay3 e uonrendod oy (‘T — v pade sem pIryd a3 usym p y1 9y} ut uado a1em jeyy -0 pade uaIp[ny puesnoy; od
S2I)UAD JO IDqUINU 3} paugap st “Wgg F ‘T = v ‘sade 103unoA 10§ sawodno Jurpnys uaym F a3e 3s0d sawodno 10y AjIoyine [edo[ 9y} ut H—( pade
uIp[IYD puesnoyy 1od sarued jo roqunu) 93eIdA0D 3IBIG ING UO [[90 © Ul uonesieirdsoy Aue 10§ I0JedIpur ue sassaidal [opoul Sy 'Xas pue yiiq
jJo 180 pue Yyuow ‘YOS 94} Aq PaULjop S[[90 Ik SUOJEAIISq() 98 aWO0dINO Yded Je SISA[eue uoIssaidal Wolj SJUsLJa0d SMOYS d[qe) YT, 910N

(0200°0) (£100°0) (S100°0) (€100°0) (€10000)  (2100°0)  (€10000) (91000) (1200°0) (22000)  (2200'0)  (¥200°0)  (12000)  (£200°0)  (2€00°0) %0¢ dor,
#0£000 57000 «££00°0 +8200°0 G000°0 T0000-  T10000-  €000°0 G000'0- 62000~  +FF00'0-  ST00'0-  TO000'0-  £000'0  Z¥00'0 X20DSS
(£100°0) (S1T00°0) (¥100°0) (210070 (zrooo)  (0100°0)  (110000)  ($1000)  (8100°0)  (02000)  (0200°0)  (T200'0)  (810000) (1200°0)  (6200°0)  %0Z % 0F usamiag
¥100°0 G000°0- £000°0 6000°0- 1100°0- €100°0-  6000°0-  80000- 0T000-  +6£00°0- «€S000- THO0'0-  ¥0000-  €£00°0 86000 X20DSS
*¥kk
(1200°0) (9100°0) (8100°0) (S100°0) (#100000  (€10000)  (F1000) (91000) (T200°0) (52000) (82000)  (T€00°0)  (82000)  (£€00°0)  (€£¥00°0) %0¢ Wopog
2480100 4292000 4xx0900°0"  xxx6900°0-  «FP000-  ££T00°0-  €200°0-  £000'0- 60000~  HE00'0-  1€00°0- 60000 1S00°0 FL000  «9210°0 X20JSS
g1 a8y $1 08y €198y 198y 1198y 0198y 698y g a3y £33y 993y gady ¥ a8y ¢ a8y 798y [ 93y
(ST (29} (€1) (T (11 (o1) (6) (8 () 9 (© (2] (€ @ (1)

adejueapesip Aq seouarayji(] :uonesieyrdsoy Aue jo Ajiqeqord uo 309Jj9 s,31€)1G 3INg :G d[qeL,

42



‘A[9A1}09dSaI [9A3] 9,1 PUE %G “94,0T Y} & 9dUedYTUSIS 9JedIPUL 4, PUE ., “, ‘AV'1 Aq PaI3ISND sasayjuared Ut UMOYS 1€ SIOLId pIepuelg
"966T UI PAINSEIW Ik (S PUE ULIW dUT[ase d], "9OUdPISAI JO YOS Y} PUe YIIq JO TedA—JUOW 0] $}09JJd PIXTJ SOPNOUT pUe WS I0J J0JedTpul
ue pue YOS ay ut ade jueaarar ay je uonemdod ayy (‘T — v pade sem pIIyd 9y} uaym p 1 93 ur uado arom jey) -0 pade uarpyd puesnoyy rod
S2IJUaD JO IDqUINU 3} paugap st “WPgg F ‘T = v ‘sade 103unoA 103 sawodno Jurdpnys uaym § a3e 3s0d sawoono 10y A3rIoyIne (oo 9y} ut y—( pade
uaIp[Iyd puesnoy 1od sanuad Jo requnu) a3eIdA00 JIe)g 3ING UO [0 € ur uonjesijejrdsoy Aue 10§ J03edIpuUr Uk S9SSaI3al [opow Y[, 'Xas pue “Yiiiq
jo IedA pue Yjuow ‘YOS Y} Aq paunop S[[od dIe SUOILAIdSqQ) '3 SWO0dINO |oed Je SISATeur UOISSIIZaI WOIJ SJUSIIFI0d SMOYS e} S, 910N

€002 $00¢ 5002 9002 9002 9002 900¢ 9002 9002 9002 900¢ 9002 900¢ 900T 9002 1s93e]
€661 €661 €661 €661 €661 €661 €661 €661 €661 €661 €661 €661 €661 F661 G661 jsarprey
mtOLOU
7€969¢8 91T/S06  008¥F86  $8£C€90T  9419Z0TL  9Z1920TT  9Z19T0LT  9419C0TT  94T920TT  9Z1920TT  941920IT  941920IT  ¥8€C€90T  008F¥86  912/S06 N
42000 ¥200°0 ¥200°0 G200°0 62000 62000 1€00°0 1£00°0 €000 $£00°0 €500°0 $500°0 62000 £T10°0 6610°0 UBSJA dur[aseq
9620~ £9T1°0- L91°0- 091°0- 002°0- L0 191°0- 2€0°0- €€0°0- 0000 0200 8¥1°0 GIT0 9¢T0 1820 ‘P TeurdIen
(€000°0) (z0000)  (€000°0)  (€0000)  (c000°0)  (€0000)  (£0000)  (20000)  (20000) (€000°0) (%000°0) (9000°0) (80000)  (1100°0)  (6100°0)
#80000-  $000°0- $0000-  $000°0- G000°0- G000°0- G000°0- 1000°0- 1000°0- 0 €000°0 80000 «£100°0 €000 95000 20DSS
sisouderp Arewrid e se (§Oy) UORIPUOD) S[RIUIAL] (] [oUe]
9100 LET0°0 81100 £600°0 9800°0 18000 8/00°0 62000 78000 96000 86000 £600°0 6010°0 17100 0%10°0 UBSJA| Sur[aseq
€81°0- 880°0- 160°0- TL0°0- G010 9¢1°0- LL0°0- 1010 651°0- 802°0- ¥61°0- 9220~ 981°0- 660°0- 12070~ "I Teuidrey
(2000°0) (900000  (5000°0)  (¥000°0) (¥000°0) (¥000°0) (€000°0) (¥000°0) (€000°0) (¥000°0) (S000°0) (S000°0) (9000°0) (£000°0)  (£000°0)
#xCC00°0-  %C1000-  90000-  Z000°0- #60000-  «I100°0- 90000~ +80000-  #€1000-  +x:0200°0-  +x6100°0-  +x1T00°0-  «£1000-  +P100°0-  0100°0- 20DSS
mﬁmemﬁdﬁ< ﬁmﬁnwﬁnm ”U ECGAH
72000 61000 61000 12000 61000 02000 £200°0 £200°0 7€00°0 7€00°0 9€00°0 85000 TL00°0 £010°0 69100 UBSJA dur[aseq
€LT0- G010~ 0000 8%0°0- €500 001°0 0€1°0 $20°0 GZ1°0- 881°0- L91°0- 0000 181°0 2920 2070 ‘P TeudIen
(€000°0) (zooo'0)  (€0000)  (z000°0)  (20000)  (20000)  (20000)  (20000)  (£000°0) (%000°0) (%0000 (9000°0) (80000) (110000  (6100°0)
¥9000°0- 20000~ 00000-  T000°0- 10000 20000 €000°0 20000 $000°0- 9000°0- 9000°0- 00000 €100°0 #8000 +x+8900°0 20DSS
SUOISSTWPY 9}Isere ] [eul}saju] (g [pueJ
£€800°0 G/00°0 0£00°0 €£00°0 0£00°0 89000 GZ00°0 ¥800°0 160070 LET00 £810°0 $910°0 €020°0 S¥200 ££€0°0 UBSJA] Sur[aseq
691°0- 00Z°0- LST°0- 780°0- £80°0- 00 0000 ¥20°0 €600 201°0- 980°0- 6¥0°0- $80°0 IST°0 85T°0 "I Teuidrey
(9000°0) (500000 (5000°0)  (S000°0) (¥000°0) (¥000°0) (¥000°0) (S000°0) (9000°0) (2000°0) (6000°0) (T100°0) (1100°0) (¥100'0)  (2200°0)
+F100°0- #G100°0-  «IT00°0-  9000°0- $000°0- €000°0 00000 20000 €000°0 $100°0- 9100°0- 8000°0- 41000 #0000  «x£800°0 20DSS
suorsstpy Arojerrdsay] 1y [oue
c1 98y y1e8y  ¢re8y  ¢1e8y 1198y 01 98y 693y g a8y £33y 993y gady v a8y ¢ady 738y 193y
(s1) *1) (e1) (zn) (1D (om) (6) ()] (2) 9 ()] @) © @ (1)

sasned o1j10ads 10§ uonesirejrdsoy jo Ayiqeqoid uo 9319400 3Ie)G dING UT dSBIIOUT UR JO 109JJH 9 d[qeL,

43



8 APPENDIX

44



Figure A.1: Spending in Sure Start and other early years programmes
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Source: Belfield, Farquharson, and Sibieta (2018).

Figure A.2: Number of Sure Start centres open in England, by region and year
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(b) Per thousand children aged 0-4
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Notes: The figure plots all Sure Start centres that had been opened by the end of the calendar year. Between
2003 and 2006 the number of centres includes both Local Programmes and Children’s Centres, less any
Children’s Centre that shared a postcode with a Local Programme. Sure Start coverage is calculated as the
number of open Sure Start centres per thousand children aged 0-4 in each local authority. Isles of Scilly,
City of London, and West Somerset are excluded. Source: Authors’ calculations using data provided by the

Department for Education.
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Figure A.3: Sure Start centres per thousand children aged 0-4, by 1998 Index of Local Deprivation
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Notes: Sure Start coverage is calculated as the number of open Sure Start centres per thousand children
aged 0-4 in each local authority. Isles of Scilly, City of London, and West Somerset are excluded. Source:
Authors’ calculations using data provided by the Department for Education.
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Figure A .4: Relationship between SS introduction and local characteristics
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Figure A.5: Relationship between SS expansion in coverage and local characteristics
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Notes: Sure Start coverage is calculated as the number of open Sure Start centres per thousand children
aged 0-4 in each local authority. Low (High) Growth Group: LAs whose SS coverage growth rate between
2000 and 2010 is below (above) the median (median is 0.98).
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Figure A.6: Distribution of placebo coefficients at each outcome age
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Notes: Graphs show histograms of the distribution of placebo coefficients (in beige), with a bin width of
0.0001. The placebo rollout is simulated 500 times by randomly reshuffling the rollout profiles of the 326
local authorities. The true estimate is shown in green at each age. Source: Authors’ calculations using data
from the Hospital Episode Statistics inpatient data (1997-2014) and the Department for Education’s data on
the rollout of Sure Start.
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Figure A.7: Sure Start’s effect on probability of any hospitalisation, rescaled by baseline probabil-
ity: Baseline estimates and controlling by a LAD trend
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Notes: Figure shows coefficients from separate regressions for each outcome age, with Sure Start treatment
interacted with the three disadvantage categories. Coefficients are rescaled by the gender-specific baseline
(1998) mean for each age. *, ** and *** indicate significance at the 10%, 5% and 1% level respectively. Source:
Authors’ calculations using data from the Hospital Episode Statistics inpatient data (1997-2017) and the
Department for Education’s data on the rollout of Sure Start.
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Table A.1: Covariates used in the rollout analysis

Category Variable | Source | Years | Geography
Deprivation Percentile of rank distribu- | Department of Environment, Trade, and the Re- | 1998 LAD
tion of Index of Local Depri- | gions[1]
vation
Under-18 conception rate | Child and Maternal Health Intelligence Net- | 1998-2014 LAD
Health Indicators | (conceptions/1,000 women | work[2]
aged 15-17)
Proportion of births below | ONS Vital Statistics[3] 1991-2014 (inter- | LAD
2.5kg polated in 2008
and 2009)
Potential Demand Total period fertility rate | ONS Vital Statistics[4] | 1990-2014 | LAD
for services Density | ONS Population Density[5] | 1990-2014 | LAD
% of primary school pupils | National Association for Language Develop- | 1999; 2004-2013 County
with English as an Addi- | ment in the Curriculum (NALDIC)
tional Language
Children Looked After per | Department for Education 1992-2014 County
thousand under 1
Children Looked After per | Department for Education 1992-2014 County
thousand 1 to 4
Total employment rate | Labour Force Survey[6] | 1995-2004 | LAD
Labour Market Rate of ]Qbseekers Al- | Jobseekers Allowance[7] 1992-2014 LAD
lowance receipt
Median weekly pay, full- | Annual Survey of Hours and Earnings, work- | 1997-2014 LAD
time women/men[8] place series[9]
Lower-level (LAD) council | The Elections Centre 1990-2014 LAD
Political alignment politically aligned to na-
tional government
Upper-level (county) coun- | The Elections Centre 1990-2014 County
cil politically aligned to na-
tional government
Pre-Existing Services Number of GPs per 1,000 | Constructed with HSCIC data[10] 1990-2014 LAD
population
Number of JobcentrePlus | Department for Work and Pensions 2001-2014 LAD
per 1,000 population
Free entitlement take-up | Department for Education Statistical Returns 1997-2010 County
rate among 3-year-olds
Free entitlement take-up | Department for Education Statistical Returns 1997-2010 County
rate among 4-year-olds

Notes: [1] Downloaded 20 Nov. 2015, http://www.legco.gov.hk/yr99-00/english/bc/bc09/
papers/1471e01.pdf. [2] Downloaded 02 Nov. 2015, http://atlas.chimat.org.uk/IAS/
dataviews/view?viewId=96. [3] Obtained 24 Nov. 2015 from the ONS Vital Statistics Outputs Branch,
with help from Laura Todd. [4] Obtained 24 Nov. 2015 from the ONS Vital Statistics Outputs Branch,
with help from Laura Todd. [5] Downloaded 18 January 2016 from ONS. [6] Downloaded 02 Dec. 2015
from NOMIS. [7] Downloaded 16 Dec. 2015 from NOMIS. [8] Deflated to constant 2015 pounds us-
ing the Consumer Price Index, downloaded from ONS Consumer Price Indices — Tables, table 1.1, series
CPI All Items Index (estimated pre-97, 2005=100) on 27 January 2016. http://www.ons.gov.uk/ons/
datasets—and-tables/data-selector.html?dataset=mm23. [9] Downloaded 15 December 2015
from NOMIS. [10] HSCIC, ‘GPs, GP Practices, Nurses, and Pharmacies’, downloaded 26 November 2015.
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Table A.2: Effect of an increase in Sure Start coverage on probability of any hospitalisation in the
neighbourhood: LSOA of admission at birth vs. current residence

) @) 3)
Agel Age?2 Age3

Panel A: LSOA of birth/first admission

Av. Cov. SS 0.0179***  0.0092*** 0.0063*

(0.0033) (0.0027) (0.0025)

Marginal Effects 0.20135 0.12725 0.1008

Baseline Mean 0.0889 0.0723 0.0625

Panel B: LSOA of residence at admission

Av. Cov. SS 0.0140%** 0.0056* 0.0029

(0.0034) (0.0026) (0.0022)

Marginal Effects 0.15217 0.07467 0.04475

Baseline Mean 0.0920 0.0750 0.0648

N 9057216 9844800 10632384
Cohorts

Earliest 1995 1994 1993

Latest 2006 2006 2006

Note: The table shows coefficients from regression analysis at each outcome age. Observations are cells
defined by the LSOA, month and year of birth, and sex. In Panel A we use the LSOA of birth or LSOA of
first admission if LSOA of birth is unavailable; in Panel B we include our baseline results, that control for
the LSOA at the time of admission. The model regresses an indicator for any hospitalisation in a cell on
Sure Start coverage (number of centres per thousand children aged 0—4 in the local authority for outcomes
post age 4; when studying outcomes for younger ages, 2 = 1,...,4, 5544, is defined the number of centres
per thousand children aged 0-4 that were open in the LA d when the child was aged a — 1.), the population
at the relevant age in the LSOA and an indicator for female and includes fixed effects for month—year of
birth and the LSOA of residence. The baseline mean and SD are measured in 1996. Standard errors are
shown in parentheses. *, ** and *** indicate significance at the 10%, 5% and 1% level respectively.
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Table A.4: Congenital chromosomal defects with treatment at ages 0-4

1) (2)
Main Cohort Common Cohort
SS coverage 0.00039 0.000602
(0.00038) (0.000606)

N 7875840 5513088
Cohorts

Earliest 1997 1997
Latest 2006 2003

BL mean 0.008 0.008

Note: The table shows coefficients from regression analysis at each outcome age. Observations are cells
defined by the LSOA, month and year of birth, and sex. The model regresses an indicator for any hospi-
talisation in a cell on Sure Start coverage (number of centres per thousand children aged 0—4 in the local
authority for outcomes post age 4), the population at the relevant age in the LSOA and an indicator for
female and includes fixed effects for month—year of birth and the LSOA of residence. Standard errors are

shown in parentheses. *, ** and *** indicate significance at the 10%, 5% and 1% level respectively.

Table A.5: Description of cause-specific admissions categories considered

Cause ‘ ICD-10 codes Description

Respiratory J00-J99 Respiratory illnesses; e.g. Pneumonia, in-
fluenza, sinusitis

Infections and para- | A00-B99 Infections (bacterial, viral, and others)

sites and parasites

Ambulatory  Care | See Blunt (2013) Conditions that are preventable or man-

Sensitive (ACS) ageable
with primary care; e.g.  Gangrene,
asthma, tuberculosis

External S00-T88, V01-Y98 | Injuries, poisonings, and other conditions
caused by something
external to the body

Injuries S00-T14 Subset of ‘external” admissions; e.g. Bro-
ken bones, head trauma

Poisonings T15-T98 Subset of ‘external” admissions; e.g. Poi-
soning by household
cleaners, alcohol, medication

Accidents and as- | V01-Y98 Subset of ‘external” admissions; e.g. traf-

saults

fic accidents, falls,
burns, assaults
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