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ABSTRACT
Background  Childhood obesity is rising in 
disadvantaged areas in England. Sure Start children’s 
centres provide community-based services for children 
<5 years and their parents, including many services 
that can support healthy weight, directly or indirectly. 
Since 2010, austerity-driven cuts to local authority 
(LA) budgets have led to substantially reduced public 
expenditure on Sure Start services. We assessed whether 
childhood obesity prevalence has increased more since 
2010 in those areas in England that experienced greater 
cuts to spending on Sure Start.
Methods  This longitudinal ecological study covers 
the period 2010/2011–2017/2018. Our exposure was 
LA expenditure on Sure Start, using Department for 
Education data. Our main outcome was LA obesity 
prevalence at age 4–5 years, using National Child 
Measurement Programme data. We used fixed-effects 
panel regression to quantify the association between 
change in spending and change in the prevalence of 
childhood obesity.
Results  Spending on Sure Start children’s centres 
decreased on average 53% over the study period, with 
deeper cuts in more deprived LAs. Each 10% spending 
cut was associated with a 0.34% relative increase in 
obesity prevalence the following year (95% CI 0.15% 
to 0.53%). We estimated there were an additional 
4575 children with obesity (95% CI 1751 to 7399) and 
9174 overweight or obese (95% CI 2689 to 15 660) 
compared with expected numbers had funding levels 
been maintained.
Conclusions  Cuts to spending on Sure Start 
children’s centres were associated with increased 
childhood obesity. With deprived areas experiencing 
bigger spending cuts, reinvesting in these services 
may, alongside wider benefits for child development, 
contribute to reducing inequalities in childhood obesity.

BACKGROUND
In England, 1 in 10 children at reception and one in 
five children at the end of primary school are living 
with obesity. After recently stabilising, childhood 
obesity prevalence is rising again in disadvantaged 
areas of England.1 Obesity in childhood has conse-
quences for adult health and life chances as well as 
child health.2 The causes of childhood obesity are 
multiple and complex, a fact belatedly recognised 
in the UK Government’s 2020 obesity strategy3 and 
no single intervention is likely to solve the issue.4 
Some modifiable pathways to childhood obesity 

may operate through investment in community-
based early years services, which can support 
healthy nutrition and physical activity in numerous 
direct and indirect ways (figure 1). In England, local 
authority-run Sure Start children’s centres have been 
an important source of community-based services 
targeting children aged under 5 and their fami-
lies, including: parenting programmes; promotion 
of breastfeeding, good nutrition and active play; 
prenatal and health visitor services; early learning 
and links to childcare and links with employment 
and welfare support for parents, especially in more 
deprived communities. At the initiation of the Sure 
Start scheme in 1999, obesity prevention and the 
narrowing of health inequalities were explicit aims 
of the centres.5

Evaluation of the early phase of the Sure Start 
scheme—when centres were concentrated in the 
most deprived areas and tasked principally with 
reducing social inequalities in child outcomes—
showed mixed results.6 Nevertheless, the evaluation 
did find that children at age 5 living in neighbour-
hoods with access to a Sure Start centre were less 
likely to be overweight than 5-year olds living in 
comparable areas without a centre.7 More recently, a 
report by the Institute for Fiscal Studies (IFS) exam-
ined the child health impact of increasing access to 
Sure Start children’s centres from the start of the 
programme to its peak coverage in 2009/2010.8 
They found evidence of fewer hospitalisations 
among children with greater access to children’s 
centres, and the benefits were concentrated among 
children in more deprived areas. However, in 
exploratory analyses presented in the same report, 
no association with BMI or obesity was detected, 
although data limitations led the authors to inter-
pret those results cautiously.

Austerity measures adopted by the UK govern-
ment from 2010 resulted in large cuts to local 
authority (LA) budgets, forcing many councils to 
prioritise spending on statutory child protection 
services at the expense of nonstatutory services, 
including Sure Start children’s centres.9 10 Severely 
reduced investment has led not only to the closure 
of many children’s centres but also to a reduc-
tion in the range and quality of services offered 
by surviving centres.11 Cuts to spending on these 
services have recently been linked to worse child 
development outcomes,12 and other childhood 
outcomes such as overweight and obesity may 
also have been affected. These cuts may also 
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have contributed to the recent widening of the obesity gap 
between least and most deprived children, and to the reversal 
of improving trends seen in some areas.

Previous studies evaluating the effects of Sure Start focused 
on the rollout and scale-up of the programme and were not 
designed to investigate the impact of cuts to spending on these 
services. In this study, we make use of the natural policy exper-
iment of rapidly changing funding for early years services in 
England to assess whether: (i) changes in spending after 2010 
were associated with changes in the prevalence of obesity at 
school reception (age 4–5 years), (ii) the association varied 
by deprivation and (iii) the association varied by the trend in 
obesity prevalence in the years preceding the study period.

METHODS
Data sources and study design
In this longitudinal ecological study, we used publicly avail-
able data covering the period 2010/2011–2017/2018. We used 
LA data on obesity prevalence at reception (children aged 
4–5 years) from the National Child Measurement Programme 
(NCMP) .13 Height and weight of children in state-run main-
stream primary schools are measured each year, and measure-
ments are assigned to LAs based on children’s home postcode. 
Reliable LA-level data are available from Public Health 
England for each academic year from 2007/2008 onwards. We 
used gross LA expenditure data for children’s services from the 
section 251 LA outturn reporting published annually by the 
Department for Education (DfE), collated in the Place-based 
Longitudinal Data Resource.14 These reports include measures 
of LAs’ annual spending, disaggregated across a range of chil-
dren’s services including Sure Start children’s centres. Incon-
sistencies over time in the way the data are reported limited the 
availability of comparable annual data prior to the 2010/2011 
financial year. We compiled data for upper tier LAs—the level 
of local government at which children’s social care services are 
delivered. Of the 152 upper tier LAs in England, we used data 
from 147, excluding two LAs with very few children and three 
LAs with implausible expenditure values.

Measures
Outcomes
Our primary outcome was the percentage of children in 
reception with obesity. The NCMP defines obesity as BMI 
(kg/m2) greater than or equal to the 95th centile of a UK 
reference sample of measurements gathered in 1990, taking 
into account age and sex. As a secondary outcome, we anal-
ysed overweight (including obesity) (BMI ≥ 85th centile of 
the growth reference). To allow for lagged effects on child 
body weight, we lagged the outcome by one year in our 
primary analysis, such that, for example, spending in the 
financial year April 2016–March 2017 is linked to obesity 
prevalence in the academic year September 2017–August 
2018. As the NCMP measurement of children can take place 
at any time throughout the academic year, in effect this lag 
from the beginning of the preceding financial year may cover 
anywhere between 17 and 29 months for a given school in 
the NCMP.

Exposure
Our exposure variable was total expenditure per child in the 
DfE’s spending category ‘Sure Start Children’s Centres and 
Early Years’. The majority (roughly two-thirds) of this spend 
each year was on individual Sure Start centres, with smaller 
amounts devoted to area-wide services delivered through Sure 
Start centres, centre management costs, and, from 2013/2014 
onwards, ‘other early years expenditure’. This ‘other’ subcate-
gory typically accounted for ~18% of the annual total. Associ-
ated documentation describes the broader category as designed 
to capture total LA spending on Sure Start, so we retained the 
‘other’ subcategory in our annual totals. Herein, Sure Start 
spending refers to the entire category of spending. Expendi-
ture values were population-normalised by dividing them by 
the number of under-5 children in that LA in the same year, 
as estimated by the Office for National Statistics and scaled to 
2018/2019 prices, using the Office for Budget Responsibility’s 
2020 GDP deflator.15

Figure 1  Logic model showing direct and indirect pathways from investment in community-based early year services such as Sure Start children’s 
centres to the local prevalence of childhood obesity.
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Potential effect modifiers
To assess whether the association between spending cuts and 
obesity prevalence varied by the level of deprivation in a LA, we 
tested for an interaction between spending on Sure Start and the 
average 2015 Index of Multiple Deprivation score16 of each LA.

To assess whether the association between spending cuts and 
obesity prevalence varied according to the LA’s trend in obesity 
prevalence prior to austerity, we tested for an interaction between 
spending and the average annual change in obesity prevalence 
over the period from 2007/2008 to 2010/2011 inclusive. This 
was of interest because if Sure Start services had been part of a 
successful local obesity prevention strategy in some areas, then 
we might expect areas where child obesity prevalence had been 
declining to be more sensitive to spending cuts than areas where 
prevalence was stable or rising.

Potential confounders
Our analytical approach, described below, estimates the within-
area change in obesity associated with changes in spending, using 

fixed-effects regression, which removes the need to account for 
time-invariant confounders, that is, factors that vary between 
LAs but not within them over the relatively short time scale of 
the study (eg, demographic characteristics). Of concern are only 
time-varying potential confounders, that is, LA-level factors that 
change over time and influence both the level of spending and 
the obesity risk of children. We identified a priori three such 
variables: local economic conditions, child poverty and spending 
on other children’s services. The relationships between variables 
are described in the online supplemental material and depicted 
in a directed acyclic graph in the online supplemental figure 
S1. We used gross disposable household income (GDHI) as an 
annual measure of local economic conditions17; data from Her 
Majesty's Revenue and Customs (HMRC) on the proportion of 
children living in low-income families in each year to capture 
child poverty; and the sum of all non-Sure Start expenditure in 
the DfE data set described above to capture spending on other 
children’s services.

Statistical analysis
First, we assessed descriptive trends in obesity prevalence and 
spending between 2010/2011 and 2017/2018, overall and by 
the quintile of average deprivation of LAs. We then assessed the 
correlation between change in obesity and change in spending at 
the LA level.

For the main analysis, we used Poisson panel regression, 
with fixed effects for LAs and individual years, to estimate the 
mean within-LA relationship between spend and obesity while 
accounting for secular trends across all LAs. We modelled 
obesity as the number of children classified as obese, with 
the population denominator (measured children) as an offset 
variable to account for different population sizes, thereby 
effectively modelling the prevalence. We log-transformed the 
exposure variable to account for expected diminishing returns 
on investment. Model results are, therefore, interpretable as 
change in obesity prevalence relative to the percentage change 
in spend. To reflect the scale and direction of actual changes 
in spending over the study period, we report the results as the 
change in obesity prevalence associated with every 10% decrease 
in spending. We estimated robust SEs due to the clustering of 
data points over time within areas. To minimise confounding, 
we adjusted for GDHI (continuous); proportion of children in 
low-income households (continuous); and total spending on all 
other children’s social care services (log-transformed, contin-
uous). From the model, we also estimated the excess number of 
children with obesity over the study period, by predicting the 
obesity prevalence if all LAs were funded at the 2010 mean for 
the entire study period.

We then separately estimated models with interaction terms 
between spend and continuous measures of each of the potential 
effect modifiers: deprivation and prior trend in obesity preva-
lence. We used a Wald test to assess the strength of evidence for 
effect modification by each. We estimated marginal effects of 
spend for quintiles of deprivation and representative values of 
pre-2010 obesity trend, using the ‘margins’ command in Stata 
V.14.2. Three additional LAs were excluded from the analysis 
of effect modification by pre-2010 obesity trend due to missing 
obesity data for earlier years. In all analyses, we limited the time 
series for spending and potential confounders to the period from 
2010/2011 to 2016/2017 because data for GDHI and children 
in low-income families were not available for later years. As 
the outcome was lagged by 1 year, we used obesity data up to 
2017/2018.

Figure 2  Mean local authority expenditure on Sure Start and 
early year services per child aged 0–4 years, by deprivation quintile, 
2010/2011–2016/2017 (2018/2019 prices). IMD, Index of Multiple 
Deprivation; LA, local authority.

Figure 3  Trend in obesity prevalence (%) at school reception (age 4–5 
years) by deprivation, England, 2006/2007–2017/2018. IMD, Index of 
Multiple Deprivation.
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Negative control analysis
To assess whether any association detected in our primary anal-
ysis was due to unmeasured confounding, we conducted a nega-
tive control analysis using spending on services for older children 
as a control exposure. In a negative exposure control analysis, 
the main analysis is repeated substituting an alternative exposure 
variable that would not be expected to influence the outcome, 
but which has a similar confounding structure with respect to 
the outcome.18 19 Expenditure on ‘Young People’s Services’ is a 
separate category of spending from the same data set and pays 
for social care services targeting young people aged 13–19 years. 
If no association is observed between the negative control and 
obesity, a causal interpretation of the primary association is more 

plausible. If a non-null association is observed, it is likely that 
residual confounding is responsible for any observed association 
in the primary analysis.

Robustness checks and secondary analyses
We performed several tests of the robustness of our findings to 
alternative model specifications (details in the online supple-
mental material). We also conducted secondary analyses for 
overweight and obesity combined, rather than obesity only.

RESULTS
Descriptive statistics
Between 2010/2011 and 2016/2017, mean LA spending per 
child (0–4 years) on Sure Start and early years’ services decreased 
by 53% in real terms (figure 2; online supplemental table S1). 
Spending in the most deprived quintile of LAs decreased by 
£422 per child between 2010 and 2016, compared with £133 
per child in the least deprived quintile. Annual real-term cuts to 
spending averaged 8.3% per year, varying from 6% in the least 
deprived quintile of LAs, to 11% in the most deprived quin-
tile. Following a period of apparent decline from 2007/2008, 
obesity prevalence at reception has plateaued and more recently 
started to increase in some areas, particularly more deprived LAs 
(figure 3). Change in spend and change in obesity were weakly 
negatively correlated (r=−0.22) (figure 4).

Primary analysis
Poisson analysis of the association between spending and obesity 
prevalence
On average, obesity prevalence increased more in areas with 
larger cuts to Sure Start spending. We estimated that each 10% 
spending cut in a financial year was associated with a 0.34% 
relative increase in obesity prevalence the following academic 
year (95% CI 0.15% to 0.53%, table 1). Over the study period 
as a whole, our model suggests an additional 4575 children with 
obesity (95% CI 1751 to 7399) compared with the expected 
number had funding levels remained constant at the mean 2010 
level (figure 5). This corresponds to approximately 108 per 100 
000 additional children per year with obesity.

Effect modification by LA deprivation level
The association did not vary by deprivation level of the LA (Pinter-

action=0.372; table 1) when assessed on the multiplicative scale 
using the log-linear Poisson model. Using a linear fixed effects 
model in sensitivity analyses, effect modification by deprivation 
was observed on the difference scale, but there was no clear trend 
across the deprivation gradient (online supplemental table S2).

Effect modification by prior trend in childhood obesity prevalence
The association between spending and obesity within LAs was 
stronger in areas where obesity prevalence had been falling up to 
2010/2011 (Pinteraction=0.002; table 1). The average annual change 
in obesity prevalence for the period 2007/2008–2010/2011 
ranged from a 2.2 percentage point decrease to a 0.9 point 
increase. We estimated that in areas where the average annual 
change in obesity prevalence to 2010/2011 was a decrease of 
half a percentage point, a 10% spending cut after 2010 was asso-
ciated with a 0.57% relative increase in obesity prevalence (95% 
CI 0.34% to 0.80%; table 1); that is, reversing the downward 
trend seen prior to the spending cuts. In contrast, in areas where 
obesity prevalence up to 2010/2011 had been increasing by half 
a percentage point each year on average, a 10% spending cut in 

Table 1  Association between local authority spending and obesity 
prevalence at reception (Poisson model)

Relative change in obesity 
prevalence (95% CI) P value

Sure Start and early years spending
(10% decrease in spend, 2018/2019 
prices)

0.34% (0.15% to 0.53%) 0.001

Spend (10% decrease) x prior obesity 
trend

0.002

Average annual change in prevalence 
2007/2008–2010/2011*

 � 0.5% decrease 0.57% (0.34% to 0.80%)

 � No change 0.29% (0.10% to 0.48%)

 � 0.5% increase 0.01% (−0.29% to 0.30%)

Spend x deprivation 0.372

Quintile of Index of Multiple 
Deprivation

 � Q1 (least deprived) 0.49% (0.26% to 0.73%)

 � Q2 0.22% (-0.08% to 0.52%)

 � Q3 0.18% (−0.23% to 0.58%)

 � Q4 0.36% (0.06% to 0.66%)

 � Q5 (most deprived) 0.59% (0.05% to 1.13%)

Youth services spending—negative 
control
(10% decrease in spend, 2018/2019 
prices)

−0.03% (−0.22 to 0.16) 0.761

All models adjusted for the proportion of children in low-income families, gross disposable household 
income and spending on all other child social care services. 95% CIs are based on robust standard 
errors.
*Table shows effect estimates for representative values of prior trend in obesity prevalence.

Figure 4  Correlation between change in spend and change in obesity 
prevalence.
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subsequent years was not associated with any change in obesity 
prevalence (0.01%, 95% CI −0.29% to 0.30%; table 1).

Negative control analysis
As expected, there was no evidence of an association between 
spending on services for older children and obesity prevalence 
in the school reception year. A 10% cut in spending on youth 
services was associated with a 0.03% relative decrease in obesity 
prevalence at reception (95% CI −0.22% to 0.16%). We can, 
therefore, have greater confidence that the estimate for the effect 
of spending on Sure Start is not residually confounded.

Robustness checks
Results were very similar for overweight and obesity combined 
(online supplemental table S4 and figure S2). Results were sensi-
tive to the lag time between spending and obesity—the magni-
tude of the main association was smaller for both no lag and a 
2-year lag, and for the 2-year lag the 95% CI was much wider and 
no longer excluded zero (online supplemental material). Using 
a linear rather than Poisson regression model, we estimated a 
main effect equivalent in magnitude (online supplemental table 
S2). Excluding any of the potential confounders had only a small 
impact on our main point estimates (online supplemental table 
S3).

DISCUSSION
This study provides evidence that recent cuts to local government 
spending on Sure Start children’s centres were associated with an 
increasing prevalence of obesity in 4–5-year olds. Since 2010, for 
every 10% cut in expenditure in a given financial year, we esti-
mate that LA obesity prevalence among children starting school 
increased by 0.34% the next academic year. This amounts to an 
additional 4575 children with obesity, as a result of spending 
cuts, over the study period. The relationship observed was more 
pronounced in areas where obesity prevalence had been falling 
prior to the spending cuts. Although the relationship was of a 
similar magnitude across all levels of area deprivation, the far 
greater cuts to spending in poorer areas mean a disproportionate 
absolute impact on obesity in these areas.

In this natural policy experiment, we evaluated the impact 
of rapidly changing early years spending across England using 
high-quality objectively measured NCMP outcome data, with 
high levels of coverage (>93% eligible pupils each year of the 
study period), providing robust estimates of obesity prevalence 
at LA level. Our analytical approach excludes the possibility 
of confounding by time-invariant differences between LAs but 
assumes no residual time-varying confounding. Changing levels 
of local investment in other efforts to reduce childhood obesity 
(not delivered through Sure Start centres) could confound the 
relationship. Since public health budgets were not under the remit 
of LAs until 2013, we lacked data to adjust for this spending. We 
also relied on HMRC data on children in low-income families, 
known to underestimate child poverty.20 Therefore, to assess the 
risk of residual confounding, we conducted a negative control 
analysis, investigating whether obesity prevalence at reception 
was implausibly associated with the level of spending on older 
children’s services. The null finding offers reassurance that 
the main results are not biased by residual confounding. The 
accuracy of expenditure data is uncertain and may vary within 
and between LAs. There are some unexplained discrepancies 
between the DfE data we used and a similar (but less granular) 
data set produced by the Ministry of Housing, Communities and 
Local Government. Reporting differences over time may be a 
source of information bias.

We have assessed this research question at the level of LAs, 
the level at which investment in these services occurs. Never-
theless, ecological analyses risk introducing bias by aggregating 
individual characteristics to the group level. Measuring obesity, 
deprivation and child poverty in the aggregate, at a relatively 
coarse geographical level, may obscure differential effects of 
spending cuts on particularly marginalised neighbourhoods and 
social groups. Our analysis is also constrained by the availability 
of time series of suitable covariate data. Depending on the mech-
anisms by which exposure to Sure Start most strongly influences 
obesity risk (eg, services affecting infants vs 2–4-year olds), we 
might expect a similar effect on obesity prevalence with a greater 
time lag. However, in our sensitivity analyses using a 2-year 
lagged outcome, the point estimate was attenuated. A wide CI 
around that estimate suggests that the analysis may have been 
underpowered to detect an effect for a longer lag. Expanding the 
data set when additional years of data become available would 
allow a more reliable exploration of alternative lag structures 
between variables.

A recent IFS study reported no association between access to 
Sure Start centres and childhood obesity.8 Our approach differs 
from that study in two important ways and is, thus, complemen-
tary. First, while the IFS report focused on the impact of Sure 
Start from its beginning to its (pre-austerity) peak in 2010, we 

Figure 5  Observed number/prevalence of children with obesity vs 
number/prevalence expected in the absence of spending cuts.
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have focused on the period after 2010, when investment in these 
services was in sharp decline. Second, we estimated the effect 
of spending on these services, while the IFS report looked at 
the effect of geographical access to children’s centres. Extreme 
budgetary pressures on local councils over the past decade have 
led not only to the closure of many children’s centres but also 
to reduced staffing and a curtailed range of services in surviving 
centres.11 While an important measure, geographical access to 
a children’s centre captures only the presence or absence of a 
centre in an area, not the volume or quality of surviving services. 
Our findings are somewhat consistent with the National Evalu-
ation of Sure Start’s report on the impact on 5-year olds, which 
found lower risk of overweight (but not obesity) among chil-
dren in areas with a Sure Start centre early in the rollout of the 
programme.7 A similar programme in the USA was also shown 
to lower obesity rates in teenage boys who had been exposed to 
the programme in their preschool years.21

Our findings suggest that cuts to LA spending on children’s 
centres since 2010 were associated with increases in child-
hood obesity, large enough to have seemingly reversed some 
gains made prior to the introduction of austerity measures. 
The scaling back of Sure Start, alongside cuts to public health 
budgets, has constrained the provision of child obesity preven-
tion programmes that were delivered through some centres (eg, 
HENRY)22 and diminished the wider offer of services that can 
indirectly support healthy weight in childhood (among other 
benefits), as illustrated in figure 1. Our finding that effects of 
spending cuts were stronger in areas that had–before austerity–
seen declining obesity prevalence, suggests disinvestment in Sure 
Start may be undermining strategic progress in the important 
goal of reducing the prevalence of childhood obesity.

The UK Government has declared its aim to ‘significantly 
reduce the gap in obesity between children from the most and 
least deprived areas by 2030’.23 Yet this gap continues to grow 
across all age and sex groups.1 Government plans to tackle 
the commercial determinants of obesity by restricting price 
promotions and advertising of unhealthy foods to children are 
important, overdue steps in the right direction. But there is no 
magic bullet; other efforts will be needed and must address 
poverty and deprivation as root causes of obesity.24 The recent 
update of the Marmot Review highlights Sure Start and chil-
dren’s centres as exemplifying the proportionate universalism 
advocated in the original Marmot Review, whereby services are 
provided for entire communities but scaled and intensified for 
those with the greatest need.25 Our study suggests that reversing 
cuts to Sure Start—cuts that disproportionately affected deprived 
areas—could be an effective component in a wider, multifaceted 
approach to reducing the prevalence of childhood obesity and 
narrowing the existing deprivation gap.

Local governments face difficult decisions about the alloca-
tion of scarce resources. These necessarily involve weighing 
competing demands for investment to address multiple threats 
to children’s safety and well-being. Obesity is conservatively esti-
mated to cost the NHS around £6 billion annually, not including 
wider societal costs such as lost productivity.2 Reinvestment in 
children’s centres has the potential to mitigate substantial down-
stream costs to society across the life course, not only from 
obesity prevented but also across many health and nonhealth 
domains. Across England, a return to 2010 levels of spending 
would involve reinvesting around £900 million per year above 
current levels. Alternative models for funding and service 
delivery may be able to achieve the same or better outcomes, for 
example, through involvement of the third sector, industry or 
philanthropy. Ongoing work commissioned by the Department 

for Education is reviewing research and practice evidence with 
the aim of developing tools to support decision-making by LAs in 
the strategic use of children’s centres.26 Our study contributes to 
that evidence base, demonstrating that broad early years support 
may help prevent obesity by the start of school and contribute to 
narrowing the obesity gap between the least and most deprived.

Further research with individual-level and small area data 
linked to LA spending may improve our insight into the impacts 
of spending cuts on childhood obesity and develop our under-
standing of the extent to which investment in services like Sure 
Start might measurably offset effects of poverty and other house-
hold factors on obesity in young children. Qualitative research 
involving centres and parents may shed light on which particular 
Sure Start services were driving our observed findings. Building 
on the earlier IFS study, similar analyses of health impacts of 
recent centre closures would be informative alongside our study.

In addition to other expected implications for young chil-
dren and their parents, disinvestment in early years children’s 
services is likely to be undermining progress in tackling child-
hood obesity. Looking ahead to what is likely to be a period 
of increased financial pressure on local government due to the 
pandemic, if funding for these services cannot be restored, we 
may see obesity rates in young children increasing and inequali-
ties in the early years and beyond widening further.

What is already known on this subject

►► Since 2010, large cuts to English local authority budgets 
have forced many councils to reduce spending on Sure Start 
children’s centres, which deliver a wide range of services to 
support parents and young children. It is possible that these 
cuts have influenced childhood overweight and obesity, 
contributing to the observed widening of the obesity gap 
between least and most deprived children over recent years 
and reversing improving trends seen in some areas prior 
to 2010. Previous studies evaluating the effects of Sure 
Start on various child health and development outcomes 
were focused on the rollout and scale-up of the programme 
and were not designed to investigate the impact of cuts 
to spending on these services under the recent austerity 
programme.

What this study adds

►► We made use of the natural policy experiment of rapidly 
changing funding for early years services in England and 
found that cuts to Sure Start spending after 2010 were 
associated with increased prevalence of obesity at school 
reception (age 4–5 years). We estimate that several thousand 
additional children became overweight or obese compared 
with the expected number if spending levels had remained at 
2010 levels. These findings suggest that reinvesting in Sure 
Start children’s centres may be one way to address some 
of the root causes of childhood obesity and inequalities in 
obesity.

Twitter Kate E Mason @ke_mason and Ben Barr @benj_barr

Contributors  DT-R, KEM and BB conceived of and designed the work; AA and KEM 
acquired the data; KEM led the analysis with input from all co-authors; KEM led the 
drafting of the manuscript; all authors reviewed and revised drafts and approved 
the final version for submission. KEM acts as guarantor for the paper and accepts 
full responsibility for the work, had access to the data, and controlled the decision 
to publish. We affirm that the manuscript is an honest, accurate and transparent 

https://twitter.com/ke_mason
https://twitter.com/benj_barr


866 Mason KE, et al. J Epidemiol Community Health 2021;75:860–866. doi:10.1136/jech-2020-216064

Original research

account of the study being reported; that no important aspects of the study have 
been omitted; and that any discrepancies from the study as planned have been 
explained.

Funding  KEM, AA, DLB, CB, BB and DT-R are funded by the National Institute for 
Health Research (NIHR) School for Public Health Research (SPHR), Grant Reference 
Number PD-SPH-2015. DT-R is also funded by the Medical Research Council (MRC) 
on a Clinician Scientist Fellowship (MR/P008577/1). BB is also supported by the 
National Institute for Health Research Applied Research Collaboration North West 
Coast (ARC NWC).

Disclaimer  The views expressed in this publication are those of the authors and 
not necessarily those of the National Institute for Health Research, the MRC or the 
Department of Health and Social Care. The funders of the study had no role in study 
design, data collection, data analysis, data interpretation or the writing of the report.

Competing interests  None declared.

Patient consent for publication  Not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Compiled data on local government expenditure 
used in this study are openly available to access at https://​pldr.​org/, or by contacting ​
a.​alexiou@​liverpool.​ac.​uk. All other data are available in public, open access 
repositories, as cited.

Supplemental material  This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://​creativecommons.​org/​
licenses/​by/​4.​0/.

ORCID iDs
Kate E Mason http://​orcid.​org/​0000-​0001-​5020-​5256
Davara Lee Bennett http://​orcid.​org/​0000-​0003-​3480-​6566

REFERENCES
	 1	 Public Health England. National child measurement programme (NCMP): trends in 

child BMI, 2020. Available: https://www.​gov.​uk/​government/​publications/​national-​
child-​measurement-​programme-​ncmp-​trends-​in-​child-​bmi-​between-​2006-​to-​2007-​
and-​2018-​to-​2019/​national-​child-​measurement-​programme-​ncmp-​trends-​in-​child-​bmi 
[Accessed 9 Oct 2020].

	 2	 Davies S. Time to solve childhood obesity: an independent report by the chief medical 
officer. Department of health and social care, 2019. Available: https://www.​gov.​
uk/​government/​publications/​time-​to-​solve-​childhood-​obesity-​cmo-​special-​report 
[Accessed 8 Oct 2020].

	 3	 GOV.UK. Tackling obesity: empowering adults and children to live healthier lives. 
Available: https://www.​gov.​uk/​government/​publications/​tackling-​obesity-​government-​
strategy/​tackling-​obesity-​empowering-​adults-​and-​children-​to-​live-​healthier-​lives 
[Accessed 27 Jul 2020].

	 4	 Brown T, Moore THM, Hooper L, et al. Interventions for preventing obesity in children. 
Cochrane Database Syst Rev 2019;14.

	 5	 Armstrong M. Delivering health services through Sure Start Children’s Centres. 
Department of Health, 2007. Available: https://​dera.​ioe.​ac.​uk/​6710/ [Accessed 8 Oct 
2020].

	 6	 Melhuish E, Belsky J, Leyland AH, et al. Effects of fully-established sure start local 
programmes on 3-year-old children and their families living in England: a quasi-
experimental observational study. Lancet 2008;372:1641–7.

	 7	 Sammons P, Hall J, Smees R. The impact of children’s centres: studying the effects of 
children’s centres in promoting better outcomes for young children and their families. 
Department for Education, 2015.

	 8	 Cattan S, Conti G, Farquharson C. The health effects of sure start, 2019. Available: 
https://www.​ifs.​org.​uk/​publications/​14139 [Accessed 14 Jun 2019].

	 9	 Webb CJR, Bywaters P, Austerity BP. Austerity, rationing and inequity: trends in 
children’s and young peoples’ services expenditure in England between 2010 and 
2015. Local Government Studies 2018;44:391–415.

	10	 Bennett DL, Mason KE, Schlüter DK, et al. Trends in inequalities in children Looked 
after in England between 2004 and 2019: a local area ecological analysis. BMJ Open 
2020;10:e041774.

	11	 Smith G, Sylva K, Smith T. Stop start: survival, decline or closure? children’s centres in 
England, 2018. London: the sutton trust, 2018. Available: https://www.​suttontrust.​
com/​our-​research/​sure-​start-​childrens-​centres-​england/ [Accessed 29 Jul 2020].

	12	 Senior S. Does sure start spending improve school readiness? an ecological 
longitudinal study. SocArXiv 2020.

	13	 PHE. NCMP and child obesity profile. Available: https://​fingertips.​phe.​org.​uk/​profile/​
national-​child-​measurement-​programme [Accessed 17 Oct 2020].

	14	 Place-based Longitudinal Data Resource. Local authority finance: children’s and 
young people’s services (s251) - sure start children’s centres and early years services 
(FIN_07_51). Available: https://​pldr.​org/​dataset/​2zgpe

	15	 Office for National Statistics. Gdp deflators at market prices, and money GDP March 
2020 (budget), 2020. Available: https://www.​gov.​uk/​government/​statistics/​gdp-​
deflators-​at-​market-​prices-​and-​money-​gdp-​march-​2020-​budget [Accessed 6 Oct 
2020].

	16	 Ministry of Housing, Communities & Local Government. English indices of deprivation 
2015, 2015. Available: https://www.​gov.​uk/​government/​statistics/​english-​indices-​of-​
deprivation-​2015 [Accessed 6 Jul 2020].

	17	 Office for National Statistics. Regional gross disposable household income by local 
authority. Available: https://www.​ons.​gov.​uk/​economy/​regionalaccounts/​gros​sdis​posa​
bleh​ouse​hold​income/​datasets/​regi​onal​gros​sdis​posa​bleh​ouse​hold​inco​megd​hiby​loca​
laut​hori​tyin​theuk [Accessed 13 Oct 2020].

	18	 Lipsitch M, Tchetgen Tchetgen E, Cohen T. Negative controls: a tool for detecting 
confounding and bias in observational studies. Epidemiology 2010;21:383–8.

	19	 Gage SH, Munafò MR, Davey Smith G. Causal inference in developmental origins of 
health and disease (DOHaD) research. Annu Rev Psychol 2016;67:567–85.

	20	 Child Poverty Action Group. Local child poverty estimates are difficult, but essential to 
expose the Stark realities of geographic inequality. child poverty action group, 2018. 
Available: https://​cpag.​org.​uk/​node/​3086 [Accessed 8 Oct 2020].

	21	 Carneiro P, Ginja R. Long-term impacts of compensatory preschool on health and 
behavior: evidence from head start. Am Econ J Econ Policy 2014;6:135–73.

	22	 Burton W, Twiddy M, Sahota P, et al. Participant engagement with a UK community-
based preschool childhood obesity prevention programme: a focused ethnography 
study. BMC Public Health 2019;19:1074.

	23	 Department of Health and Social Care. Childhood obesity: a plan for action, chapter 
2, 2018. Available: https://www.​gov.​uk/​government/​publications/​childhood-​obesity-​a-​
plan-​for-​action-​chapter-2

	24	 Rutter H, Marshall L, Briggs A. Obesity: tackling the causes of the causes. BMJ, 2020. 
Available: https://​blogs.​bmj.​com/​bmj/​2020/​07/​30/​obesity-​tackling-​the-​causes-​of-​the-​
causes/

	25	 The Health Foundation. Health equity in England: the Marmot review 10 years on. 
Available: https://www.​health.​org.​uk/​publications/​reports/​the-​marmot-​review-​10-​
years-​on [Accessed 28 Feb 2020].

	26	 GOV.UK. Monitoring social mobility 2013 to 2020. Available: https://www.​gov.​uk/​
government/​news/​monitoring-​social-​mobility-​2013-​to-​2020 [Accessed 22 Jul 2020].

https://pldr.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-5020-5256
http://orcid.org/0000-0003-3480-6566
https://www.gov.uk/government/publications/national-child-measurement-programme-ncmp-trends-in-child-bmi-between-2006-to-2007-and-2018-to-2019/national-child-measurement-programme-ncmp-trends-in-child-bmi
https://www.gov.uk/government/publications/national-child-measurement-programme-ncmp-trends-in-child-bmi-between-2006-to-2007-and-2018-to-2019/national-child-measurement-programme-ncmp-trends-in-child-bmi
https://www.gov.uk/government/publications/national-child-measurement-programme-ncmp-trends-in-child-bmi-between-2006-to-2007-and-2018-to-2019/national-child-measurement-programme-ncmp-trends-in-child-bmi
https://www.gov.uk/government/publications/time-to-solve-childhood-obesity-cmo-special-report
https://www.gov.uk/government/publications/time-to-solve-childhood-obesity-cmo-special-report
https://www.gov.uk/government/publications/tackling-obesity-government-strategy/tackling-obesity-empowering-adults-and-children-to-live-healthier-lives
https://www.gov.uk/government/publications/tackling-obesity-government-strategy/tackling-obesity-empowering-adults-and-children-to-live-healthier-lives
http://dx.doi.org/10.1002/14651858.CD001871.pub4
https://dera.ioe.ac.uk/6710/
http://dx.doi.org/10.1016/S0140-6736(08)61687-6
https://www.ifs.org.uk/publications/14139
http://dx.doi.org/10.1080/03003930.2018.1430028
http://dx.doi.org/10.1136/bmjopen-2020-041774
https://www.suttontrust.com/our-research/sure-start-childrens-centres-england/
https://www.suttontrust.com/our-research/sure-start-childrens-centres-england/
http://dx.doi.org/10.31235/osf.io/rbcz5
https://fingertips.phe.org.uk/profile/national-child-measurement-programme
https://fingertips.phe.org.uk/profile/national-child-measurement-programme
https://pldr.org/dataset/2zgpe
https://www.gov.uk/government/statistics/gdp-deflators-at-market-prices-and-money-gdp-march-2020-budget
https://www.gov.uk/government/statistics/gdp-deflators-at-market-prices-and-money-gdp-march-2020-budget
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
https://www.ons.gov.uk/economy/regionalaccounts/grossdisposablehouseholdincome/datasets/regionalgrossdisposablehouseholdincomegdhibylocalauthorityintheuk
https://www.ons.gov.uk/economy/regionalaccounts/grossdisposablehouseholdincome/datasets/regionalgrossdisposablehouseholdincomegdhibylocalauthorityintheuk
https://www.ons.gov.uk/economy/regionalaccounts/grossdisposablehouseholdincome/datasets/regionalgrossdisposablehouseholdincomegdhibylocalauthorityintheuk
http://dx.doi.org/10.1097/EDE.0b013e3181d61eeb
http://dx.doi.org/10.1146/annurev-psych-122414-033352
https://cpag.org.uk/node/3086
http://dx.doi.org/10.1257/pol.6.4.135
http://dx.doi.org/10.1186/s12889-019-7410-0
https://www.gov.uk/government/publications/childhood-obesity-a-plan-for-action-chapter-2
https://www.gov.uk/government/publications/childhood-obesity-a-plan-for-action-chapter-2
https://blogs.bmj.com/bmj/2020/07/30/obesity-tackling-the-causes-of-the-causes/
https://blogs.bmj.com/bmj/2020/07/30/obesity-tackling-the-causes-of-the-causes/
https://www.health.org.uk/publications/reports/the-marmot-review-10-years-on
https://www.health.org.uk/publications/reports/the-marmot-review-10-years-on
https://www.gov.uk/government/news/monitoring-social-mobility-2013-to-2020
https://www.gov.uk/government/news/monitoring-social-mobility-2013-to-2020

	Impact of cuts to local government spending on Sure Start children’s centres on childhood obesity in England: a longitudinal ecological study
	Abstract
	Background
	Methods
	Data sources and study design
	Measures
	Outcomes
	Exposure
	Potential effect modifiers
	Potential confounders

	Statistical analysis
	Negative control analysis

	Robustness checks and secondary analyses

	Results
	Descriptive statistics
	Primary analysis
	Poisson analysis of the association between spending and obesity prevalence
	Effect modification by LA deprivation level
	Effect modification by prior trend in childhood obesity prevalence

	Negative control analysis
	Robustness checks

	Discussion
	References


