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ABSTRACT
Objectives The burden of childhood obesity is clustered 
among children in low- socioeconomic groups. Social 
spending on children—public welfare expenditure on 
families and education—may curb childhood obesity by 
reducing socioeconomic disadvantages. The objective of 
this study was to examine the relationship between social 
spending on children and childhood obesity across the 
Organisation for Economic Cooperation and Development 
(OECD) countries.
Design Ecological study.
Setting Data on social spending on children were 
obtained from the OECD Social Expenditure Database and 
the OECD educational finance indicators dataset during 
2000–2015. Data on childhood obesity were obtained from 
the NCD Risk Factor Collaboration database.
Participants Aggregated statistics on obesity among 
children aged 5–19 years, estimated for OECD 35 
countries based on the measured height and weight on 
31.5 million children.
Outcome measures Country- level prevalence of obesity 
among children aged 5–19 years.
Results In cross- sectional analyses in 2015, social 
spending on children was inversely associated with 
the prevalence of childhood obesity after adjusting for 
potential confounders (the gross domestic product per 
capita, unemployment rate, poverty rate, percentage of 
children aged <20 years and prevalence of childhood 
obesity in 2000). In addition, when we focused on 
changes from 2000 to 2015, an average annual increase 
of US$100 in social spending per child was associated 
with a decrease in childhood obesity by 0.6 percentage 
points for girls (p=0.007) and 0.7 percentage points for 
boys (p=0.04) between 2000 and 2015, after adjusting 
for the potential confounders. The dimensions of social 
spending that contributed to these associations between 
the changes in social spending on children and childhood 
obesity were early childhood education and care (ECEC) 
and school education for girls and ECEC for boys.
Conclusion Countries that increase social spending on 
children tend to experience smaller increases in childhood 
obesity.

INTRODUCTION
The prevalence of childhood obesity has 
almost doubled in high- income countries 
during the last two decades. Current estimates 

suggest nearly 1 in 10 children are obese.1 
Obesity in early life is an urgent public health 
issue due to its subsequent health conse-
quences, including adult obesity,2 early onset 
of non- communicable diseases,3 premature 
death3 4 and its influence on children’s psycho-
social development.5 Childhood obesity is 
considered to have substantial economic 
burdens at the societal and individual level.6 7 
Policy makers are increasingly responding to 
this growing public health crisis.

Although the proximal causes of this 
epidemic of obesity primarily are in individual 
behaviours such as higher consumption of 
food high in fat and sugar and increased 
sedentary behaviour,8 these factors are shaped 
by upstream determinants related to socioeco-
nomic conditions and the obesogenic envi-
ronment.9 Several studies have demonstrated 
that low- socioeconomic status of households 
is a risk factor for childhood obesity.10 11 For 
example, those with both less education 
and lower family income are more likely to 
consume highly obesogenic fast foods.12 
Recognising such social determinants of 
obesity, the WHO has recently recommended 

Strengths and limitations of this study

 ► This is the first study that has investigated the re-
lationship between public social spending on chil-
dren and childhood obesity in the Organisation for 
Economic Cooperation and Development (OECD) 
countries.

 ► We further focused on which dimensions of pub-
lic social spending contributed most to these 
relationships.

 ► We did not focus on content and generosity of in-
dividual social policies nor private social spending. 
Future work should focus more on the impact of in-
dividual social policies on childhood obesity.

 ► Although our sample included high- income and 
higher middle- income countries, findings were 
based on OECD countries’ data and might not be 
generalisable to countries outside of this group.
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improving access to high- quality food in disadvantaged 
families in tandem with policies including taxation on 
unhealthy food and nutritional labels.13 Besides these 
public health interventions, another possible approach 
is to reduce socioeconomic disadvantage itself, through 
social protection (eg, income supplements for families 
and public investments in education).14 Although there 
is a growing literature on the importance of social protec-
tion on adult obesity,15–17 less attention has been paid to 
the roles of such social protection policies in childhood 
obesity prevention. This gap partly relates to the difficulty 
of estimating social spending at the individual level.

Although all high- income countries have social protec-
tion programmes, there are large cross- national varia-
tions in their generosity.18 19 Social spending—how much 
the government spends on social protection20—has been 
considered as an indicator to quantitatively gauge the 
generosity of social protection programmes in a country 
or region. Several studies have recently recognised the 
importance of social spending as an indicator of macro-
social determinants of health and demonstrated the 
association between social spending and better popula-
tion health outcomes including life expectancy, infant 
mortality and low birth weight.18 21 If the same macro-
social determinants are drivers of childhood obesity, 
increasing social spending on children will similarly 
operate as an upstream approach to curb childhood 
obesity. The possible mechanisms may include tax credits 
and paid parental leave, that increase or stabilise house-
hold income, or food vouchers offered to low- income 
families, which enable them to improve the quality of 
family meals.22 Higher quality nutritional and physical 
education at school also encourages children to have a 
healthier diet and to be more active.23 However, little is 
known so far about the relationship between gross public 
social spending on children and childhood obesity.

To bridge this knowledge gap, in this study, we sought 
to answer the following questions using data from the 
Organisation for Economic Cooperation and Develop-
ment (OECD) countries. First, is social spending on chil-
dren associated with the prevalence of childhood obesity? 
Second, if so, which types of social spending contribute 
to this association? In this study, we focus on between- 
country differences, considering gross social spending as 
a macrosocial indicator. The mechanisms via which social 
spending may influence childhood obesity are numerous 
and, at the individual level, childhood obesity is likely 
better predicted by individual circumstance. To estimate 
the impact of macroeconomic policies, we report on 
differences at this level.

METHODS
Study design and sample
We conducted a panel data analysis of 35 OECD countries 
using the NCD Risk Factor Collaboration (NCD- RisC) 
database,24 which provides trends of childhood obesity 
during 1975–2016 in 200 countries. We examined social 

spending on children using (1) the OECD Social Expen-
diture Database (SOCX)25 and (2) the OECD educa-
tional finance indicators dataset.26 The SOCX database 
includes internationally comparable statistics on public 
social spending (‘public’ means ‘by the central, state, 
or local government’20) across 35 OECD countries. The 
spending is categorised into ‘old age,’ ‘survivors,’ ‘inca-
pacity related,’ ‘family,’ ‘active labour market program,’ 
‘unemployment,’ ‘housing’ and ‘other social policy 
areas.’ We focused on the category ‘family’ because this 
category is most likely to measure direct benefits to chil-
dren.27 Although we anticipate that children will benefit 
from indirect spending on, for example, unemployment 
programmes and housing, including these categories 
would overestimate the sums reaching families with chil-
dren. We did not include private social spending (‘private’ 
means that it came from other sources than the general 
government) because it was not available for most coun-
tries in the SOCX dataset. Although education is consid-
ered as an essential aspect of social spending,19 spending 
on school education is not included in the SOCX data-
sets (early childhood education and care (ECEC) is 
included). Thus, we obtained information on public 
social spending on school education from the OECD’s 
educational finance indicators dataset. Furthermore, we 
examined several country- level sociodemographic vari-
ables, including the population of children aged <20 
years, the gross domestic product (GDP) per capita, 
unemployment rate and poverty rate, using the OECD.
Stat database.28 We examined data during 2000–2015, for 
which reliable data on both childhood obesity and social 
spending were available. We excluded Lithuania from all 
analyses due to missing data in most years.

Measures
Outcome variable: prevalence of childhood obesity
We used the age- standardised prevalence (%) of child-
hood obesity among children aged 5–19 years (stan-
dardised to the WHO standard population), which has 
been estimated by sex using a Bayesian hierarchical model 
based on the measured height and weight on 31.5 million 
children.24 Childhood obesity was defined as more than 2 
SD above the age and sex- specific WHO growth reference 
median.29

Exposure variable: social spending on children
Our primary exposure variable was total social spending 
on children, which was defined as the sum of (1) public 
social spending on family, which includes benefits on 
family allowance, maternal and parental leave, ECEC and 
others (the components are shown in online supplemental 
table S1)25; and (2) public social spending on school 
education (primary to post- secondary non- tertiary). 
Specifically, public social spending on family includes 
(1) child- related cash transfers to families with children, 
including income- tested child allowances, public income 
support payments during periods of parental leave, and 
income support for single- parent families; (2) public 
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spending on services for families with children, including 
the direct subsidisation of childcare and ECEC facilities, 
public childcare support through earmarked payments to 
parents, and home help services for families; (3) financial 
support for families via the tax system, including child tax 
allowances and tax credits.30 Public social spending on 
school education includes direct expenditure on educa-
tional institutions (eg, public spending on instruction 
services, university research, and ancillary services such 
as meals and transport to schools) as well as education- 
related public subsidies given to households and adminis-
tered by educational institutions.26 31 Social spending on 
children was expressed as the purchasing power parity 
(PPP)- adjusted US dollars (fixed price, 2010 as the base-
line year) per child aged <20 years.

Our secondary exposure variables were five dimen-
sions of social spending on children (family allowance, 
maternal and parental leave, ECEC, school education and 
other benefits). This disaggregation of social spending on 
children was conducted following the OECD’s datasets to 
examine which dimensions of social spending contrib-
uted to the relationship between the social spending on 
children and childhood obesity.

Adjustment variables
We adjusted for countries’ demographics and the ‘base-
line’ prevalence of childhood obesity in 2000. Demo-
graphics consisted of three economic indicators (GDP 
per capita, unemployment rate and poverty rate) and 
the percentage of children aged <20 years, because these 
factors could affect both the social spending on children19 
and the prevalence of childhood obesity. The ‘baseline’ 
prevalence of childhood obesity was also included as 
countries that had suffered from high obesity prevalence 
in the past may invest more in social programmes to miti-
gate against childhood obesity.

Statistical analysis
Basic social characteristics derived across the included 
OECD countries in 2015 were GDP per capita (PPP- 
adjusted US dollars), unemployment rate (for the total 
population), poverty rate (the ratio of the number of 
people aged 18–65 years whose income falls below half 
the median household income of the total population, 
before tax and transfer) and children aged <20 years as a 
percentage of total population.

Next, we cross- sectionally investigated the relationship 
between total social spending on children and childhood 
obesity across OECD countries, using the 2015 data. 
We plotted the prevalence of childhood obesity against 
social spending on children and estimated the correla-
tion between them using a Pearson’s correlation. We 
also examined the association between them by using a 
multivariable linear regression model that adjusted for 
the demographic indicators (GDP per capita, unem-
ployment rate, poverty rate and percentage of children 
aged <20 years) in 2015, and the prevalence of childhood 
obesity in 2000. The analyses were separately conducted 

for each sex here (and hereafter) because the pattern of 
childhood obesity varied by sex across countries.1 In this 
analysis, we substituted the latest year data for Denmark, 
Poland, Netherlands and New Zealand, for which the 
2015 data on social spending were unavailable.

Then, to effectively investigate the association between 
social spending on children and childhood obesity within the 
same country, we examined the longitudinal trends in total 
social spending on children and childhood obesity during 
the period 2000–2015. To account for the difference in 
economic growth by countries, we first estimated the average 
annual growth in social spending on children adjusted by 
the growth in GDP per capita for each country using linear 
regression (online supplemental method S1). Next, we illus-
trated the association between the growth in social spending 
and childhood obesity by plotting the absolute change in the 
prevalence of childhood obesity from 2000 to 2015 against 
the average annual change in social spending on children 
for countries and estimating the correlation between them 
using a Pearson’s correlation. We then investigated the asso-
ciation between them by using a multivariable linear regres-
sion model that adjusted for the changes in demographic 
indicators (unemployment rate, poverty rate and percentage 
of children aged <20 years) from 2000 to 2015 and the preva-
lence of childhood obesity in 2000. In this longitudinal anal-
ysis, we substituted the latest year data/the earliest year data 
when the 2015/2000 data were unavailable.

Finally, we used the secondary exposure variables by 
replacing total social spending on children with five dimen-
sions of social spending on children (family allowance, 
maternal and parental leave, ECEC, school education and 
other benefits), and repeated multivariable linear regres-
sions.16 In this analysis, we examined 29 OECD countries for 
which information on all the dimensions of social spending 
on children were available (Denmark, Mexico, Netherlands, 
New Zealand, Poland and the USA were excluded). All 
analyses were conducted using Stata V.15 (StataCorp LLC, 
College Station, Texas, USA). A p<0.05 was considered as 
statistically significant.

Post hoc analyses
To investigate potential heterogeneous effects according to 
economic development, we divided OECD countries in half 
according to GDP per capita in 2000 and repeated the regres-
sion analyses for each group (ie, countries with lower vs coun-
tries with upper GDP per capita).

Patient and public involvement
The current study involved secondary use of publicly avail-
able aggregated data. The study did not involve patients and 
the public in any way and did not require ethics review.

RESULTS
Basic characteristics across OECD countries
PPP- adjusted GDP per capita varied across OECD coun-
tries in 2015, ranging from $16 660 in Mexico to $87 825 in 
Luxembourg (table 1). The unemployment rate was 7.9%, 
on average, ranging from 3.4% in Japan to 24.9% in Greece. 
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The poverty rate was 20.0%, on average, ranging from 8.8% 
in Switzerland to 29.9% in Ireland. Children aged <20 years 
accounted for 23.1% of the total population, on average, 
ranging from 17.3% in Japan to 37.2% in Mexico.

Cross-sectional analysis of social spending and childhood 
obesity
The prevalence of childhood obesity varied across OECD 
countries in 2015, lowest in Japan (1.7% for girls and 

Table 1 Characteristics of Organisation for Economic Cooperation and Development 35 countries in 2015

Country
GDP per capita
(US$)

Unemployment rate
(%)

Poverty rate
(%)

Children aged <20
(% of population)

Australia 45 584 6.1 18.6 25.1

Austria 42 906 5.7 20.9 19.7

Belgium 40 900 8.5 24.5 22.6

Canada 42 498 6.9 20.0 22.0

Chile 20 789 6.2 14.5 28.0

Czech Republic 29 874 5.0 17.3 19.7

Denmark 44 760 6.2 18.7 23.1

Estonia 26 023 6.2 20.0 20.6

Finland 38 272 9.4 23.5 21.9

France 36 902 10.4 26.2 24.6

Germany 42 503 4.6 20.0 18.4

Greece 23 649 24.9 28.9 19.4

Hungary 24 254 6.8 24.0 19.7

Iceland 43 726 4.0 11.5 27.0

Ireland 58 229 9.9 29.9 27.7

Israel 31 221 5.2 18.8 36.4

Italy 33 164 11.9 23.9 18.4

Japan 37 036 3.4 18.4 17.3

Latvia 22 237 9.9 19.9 19.4

Luxembourg 87 825 6.7 25.0 22.6

Mexico 16 660 4.3 16.6 37.2

Netherlands 45 855 6.9 20.1 22.6

New Zealand 33 981 5.4 15.2 26.8

Norway 59 430 4.3 18.1 24.4

Poland 24 170 7.5 21.2 20.4

Portugal 26 677 12.4 22.9 19.6

Slovakia 28 423 11.5 16.8 20.7

Slovenia 28 203 9.0 21.4 19.4

South Korea 34 193 3.6 13.5 20.1

Spain 31 753 22.1 28.8 19.8

Sweden 44 832 7.4 14.5 22.8

Switzerland 54 453 4.8 8.8 20.3

Turkey 22 709 10.2 15.3 32.7

UK 38 723 5.3 20.8 23.7

USA 52 105 5.3 19.8 25.7

OECD 35 average 37 558 7.9 20.0 23.1

The GDP per capita was measured as purchasing power parity adjusted US dollars (fixed price, 2010 as the baseline year). 
Poverty rate shows the ratio of the number of people aged 18−65 whose income falls below half the median household 
income of the total population, before tax and transfer.
GDP, gross domestic product.
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5.0% for boys) and highest in New Zealand (14.7% and 
17.1%), with the USA as an outlier (19.3% and 23.0%) 
(figure 1). There was considerable variation in PPP- 
adjusted social spending on children. Luxembourg was 
the highest spender, with social spending on children 
amounting to $24 350 per child. The lowest spender was 
Mexico, which spent $1901 per child. When splitting 
countries into two groups (the upper vs lower half of the 
population proportion of children) and comparing social 
spending on children in 2015, there was no substantial 
difference (mean $10 785 vs $8586; p=0.18 in Brunner- 
Munzel test). The relationship between social spending 
on children and the prevalence of childhood obesity was 
moderate and inverse for girls (Pearson’s r=−0.32; p=0.06) 
and boys (r=−0.35; p=0.04). Since the USA appeared to be 

an outlier for childhood obesity, we conducted a post hoc 
estimation of correlation coefficients by excluding the US 
data, but the associations were qualitatively unchanged 
(r=−0.37; p=0.03 for girls and r=−0.40; p=0.02 for boys). 
After we adjusted for potential confounders (table 2), we 
found that countries with higher total social spending 
on children experienced lower prevalence of childhood 
obesity (β=−0.3×10−3; p=0.01 for girls and β=−0.4×10−3; 
p=0.02 for boys).

Longitudinal analysis of social spending and childhood 
obesity
During the period 2000−2015, all countries experienced 
increases in the prevalence of childhood obesity, with 
the exception of girls in Denmark (figure 2). When we 

Figure 1 Social spending on children and prevalence of childhood obesity by sex in the Organisation for Economic 
Cooperation and Development (OECD) countries. Source: Authors’ analysis of data from OECD’s Social Expenditure Database 
(SOCX), OECD Education statistics database and NCD Risk Factor Collaboration (NCD- RisC) database. Notes: Data are from 
2015 for all countries apart from Denmark (2014), Poland (2014), Netherlands (2011) or New Zealand (2011). The x- axis shows 
the country- level social spending on children (including cash benefits and tax breaks for families with children, expenditure 
on childcare or other benefits in kind, and expenditure on primary and secondary education), measured as purchasing power 
parity (PPP)- adjusted US dollars (fixed price, 2010 as the baseline year) per child aged under 20 years. The y- axis indicates 
the country- level prevalence (%) of children aged 5–19 years categorised as obesity (body mass index >2 SD above the WHO 
growth reference for children). The lines of best fit show that countries whose governments spend more money on children tend 
to experience smaller percentages of childhood obesity for both sexes (Pearson’s r=−0.32; p=0.06 for girls and r=−0.35; p=0.04 
for boys).  on M
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examined the changes in social spending adjusted by 
the growth in GDP per capita and changes in the prev-
alence of childhood obesity, we observed a moderate 
inverse association between these variables for girls (Pear-
son’s r=−0.49; p<0.01) and a weak inverse association 
for boys (r=−0.28; p=0.10). After we adjusted for poten-
tial confounders (table 3), we found that countries with 
greater increases in total social spending on children also 
had smaller increases in the prevalence of childhood 
obesity (β=−0.6×10−2; p=0.007 for girls and β=−0.7×10−2; 
p=0.04 for boys). These estimates indicate that a US$100 
average annual increase (adjusted by PPP and GDP per 
capita) per child was associated with a decline in child-
hood obesity between 2000 and 2015 by 0.6% for girls and 
0.7% for boys.

Disaggregated social spending and childhood obesity
Patterns of spending on specific dimensions within the 
gross social spending figure varied considerably between 
countries (online supplemental figure S1). On average, 
14.5% of social spending on children was used for family 
allowance, 6.4% for maternal and parental leave, 12.4% 
for ECEC, 56.2% for school education and 10.4% for 

other benefits in 2015. When we focused on the specific 
dimensions of social spending in cross- sectional anal-
yses (table 2), we found no evidence that either dimen-
sion of social spending on children was associated with 
the prevalence of childhood obesity. However, when we 
focused on the changes over time (table 3), we found an 
inverse association between the change in spending on 
ECEC and in the prevalence of childhood obesity for girls 
(β=−1.2×10−2; p=0.045) and boys (β=−2.1×10−2; p=0.049). 
We also found an inverse relationship between the 
change in spending on school education and the growth 
in childhood obesity for girls (β=−1.1×10−2; p=0.01), but 
not for boys (β=−0.5×10−2; p=0.43). The change in social 
spending on family allowance, maternal leave and other 
benefits were not associated with the growth in the preva-
lence of childhood obesity for either sex.

Post hoc analyses
In the stratified analyses according to GDP per capita in 
2000, the cross- sectional inverse relationship between 
total social spending on children and prevalence of 
childhood obesity was observed among countries with 
higher GDP per capita (p=0.03 for girls and p=0.04 for 

Table 2 Association between total or five dimensions of social spending on children (US$) and the prevalence of childhood 
obesity (%): Cross- sectional analyses in 2015

Types of social spending Coefficients

95% CI

P value R squaredLower Upper

Girls

Total social spending* −0.3×10−3 −0.5×10−3 −0.1×10−3 0.01 0.92

By dimension† 0.89

  Family allowance −0.2×10−3 −0.9×10−3 0.4×10−3 0.43

  Maternal and parental leave 0.7×10−3 −0.6×10−3 1.9×10−3 0.28

  ECEC −0.5×10−3 −1.5×10−3 0.5×10−3 0.32

  Education −0.5×10−3 −1.1×10−3 0.04×10−3 0.07

  Others 0.1×10−3 −0.7×10−3 0.9×10−3 0.79

Boys

Total social spending* −0.4×10−3 −0.7×10−3 −0.1×10−3 0.02 0.83

By dimension† 0.79

  Family allowance −0.1×10−3 −1.0×10−3 0.8×10−3 0.79

  Maternal and parental leave 1.3×10−3 −0.5×10−3 3.1×10−3 0.14

  ECEC −0.7×10−3 −2.1×10−3 0.8×10−3 0.37

  Education −0.7×10−3 −1.5×10−3 0.1×10−3 0.07

  Others 0.1×10−3 −1.0×10−3 1.1×10−3 0.87

For each sex, we examined the association between social spending on children (PPP- adjusted US dollars) and prevalence of childhood 
obesity (%) by using a multivariable linear regression model that adjusted for the countries’ demographics (employment rate, poverty rate and 
percentage of children aged <20 years) in 2015 and the prevalence of childhood obesity in 2000. We reported the coefficient. For example, 
our results indicated that among girls, a US$1000 difference in total social spending per children was associated with a 0.3 percentage points 
lower prevalence of childhood obesity.
*We regressed the prevalence of childhood obesity on total social spending on children. These analyses were conducted for all the 35 
countries.
†We regressed the prevalence of childhood obesity on five dimensions of social spending on children. These analyses were conducted for 33 
countries. Mexico and USA were excluded because either dimension of social spending is not available.
ECEC, early childhood education and care.
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boys) (online supplemental table S2). When focusing on 
disaggregated social spending, we found a cross- sectional 
inverse association between social spending on maternal 
and parental leave and prevalence of childhood obesity 
for boys among countries with lower GDP per capita 
(p=0.02). In longitudinal analyses, the coefficients for the 
association between the changes in total social spending 
and changes in the prevalence of childhood obesity 
remained negative; however, they did not reach statistical 
significance regardless of the level of GDP per capita and 
sex (online supplemental table S3).

DISCUSSION
Among OECD countries, we found an inverse associa-
tion between the growth in social spending on children 

and childhood obesity, after accounting for the under-
lying difference in social factors that could drive social 
spending and childhood obesity. What contributed most 
to this association was social spending on education: ECEC 
for both sexes, and social spending on school education 
also contributed notably for girls. These results suggest 
that OECD countries whose social spending on children 
increase more tend to experience smaller increases in 
childhood obesity prevalence in a context where all 
countries except Denmark showed increasing prevalence 
in childhood obesity. These findings may highlight the 
importance of social protection programmes as macroso-
cial determinants of childhood obesity.

It is not clear why the inverse association between social 
spending and childhood obesity exist, but the finding that 

Figure 2 Changes in social spending on children and in the prevalence of childhood obesity from 2000 to 2015 in the 
Organisation for Economic Cooperation and Development (OECD) countries. Source: Authors’ analysis of data from OECD’s 
Social Expenditure Database (SOCX), OECD Education statistics database and NCD Risk Factor Collaboration (NCD- RisC) 
database. Notes: The x- axis shows the average annual change in social spending on children (PPP- adjusted US dollars per 
child) adjusted by the growth in GDP per capita during 2000−2015. The y- axis indicates the absolute change in the prevalence 
of childhood obesity from 2000 to 2015. The lines of best fit show that changes in social spending on children and the 
percentage of childhood obesity are inversely associated for both sexes (Pearson’s r=−0.49; p<0.01 for girls and r=−0.28; 
p=0.10 for boys).
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the relationship between social spending on children and 
childhood obesity varies by dimensions of social spending 
may help to determine the possible mechanisms of this 
association. Notably, social spending on ECEC was asso-
ciated with reduced obesity growth rates for both girls 
and boys. Moreover, school education was associated with 
reduced growth of obesity among girls. Spending on these 
education categories may enrich nutritional and physical 
activity environments that protect against obesity, such as 
higher quality school meals,32 33 limited access to energy- 
dense competitive foods and beverages at school,34 35 
and better access to playing fields.36 Conversely, schools 
under financial pressures may adopt unhealthy food poli-
cies (sales or advertising of snack foods) in schools or 
cancel gym classes in order to improve school budgets.37 
If the high- quality educational environment is protective 
against childhood obesity, we might predict that public 
ECEC spending would have a particularly important role 
since it will increase both quality (eg, through increasing 
staff- to- child ratios) and uptake (in a context where ECEC 

is not mandatory in most OECD countries). For example, 
Norway is the highest ECEC spender, has mandatory 
subsidised childcare from 1 year and provides the highest 
quality of ECEC among developed countries35; and has 
low growth in obesity rates within the OECD. This rela-
tionship with public ECEC spending is particularly inter-
esting since maternal employment and use of childcare 
in the earliest years (largely financed privately) have been 
associated with higher rates of obesity.38–40 Our finding 
supports the view that the reason early childcare is asso-
ciated with obesity is that it is often lower quality and 
highly constrained,40 suggesting the importance of public 
spending on high- quality care for reducing childhood 
obesity. In contrast, in the context of universal provision 
of school education, the school environment may be 
more important for girls than boys in influencing levels of 
physical activity.41 However, this mechanism may depend 
on the social context; another study in the USA showed 
that the protective effect of increased physical educa-
tion on obesity was concentrated among boys because 

Table 3 Association between changes in total or five dimensions of social spending on children (US$) and the prevalence of 
childhood obesity (%): longitudinal analyses from 2000 to 2015

Types of social spending Coefficients

95% CI

P value R squaredLower Upper

Girls

Total social spending* −0.6×10−2 −1.0×10−2 −0.2×10−2 0.007 0.65

By dimension† 0.72

  Family allowance −0.8×10−2 −2.0×10−2 0.5×10−2 0.20

  Maternal and parental leave 1.0×10−2 −1.5×10−2 3.5×10−2 0.42

  ECEC −1.2×10−2 −2.4×10−2 0.03×10−2 0.045

  Education −1.1×10−2 −1.9×10−2 0.3×10−2 0.01

  Others 0.4×10−2 −0.5×10−2 1.3×10−2 0.35

Boys

Total social spending* −0.7×10−2 −1.3×10−2 −0.03×10−2 0.04 0.55

By dimension† 0.57

  Family allowance −1.2×10−2 −3.4×10−2 0.9×10−2 0.26

  Maternal and parental leave 0.1×10−2 −3.9×10−2 4.1×10−2 0.96

  ECEC −2.1×10−2 −4.1×10−2 −0.01×10−2 0.049

  Education −0.5×10−2 −2.0×10−2 0.9×10−2 0.43

  Others 0.2×10−2 −1.3×10−2 1.7×10−2 0.79

For each sex, we examined the association between the changes in social spending on children (PPP- adjusted US dollars) and the 
prevalence of childhood obesity (%) from 2000 to 2015, by using a multivariable linear regression model that adjusted for average annual 
changes in employment rate and poverty rate, changes in the percentage of children aged <20 years and the ‘baseline’ prevalence of 
childhood obesity in 2000. We reported the coefficient. For example, our results indicated that among girls, a US$100 average annual 
increase in total social spending per child was associated with a 0.6 percentage points decrease in the prevalence of childhood obesity 
between 2000 and 2015.
*We regressed the change in the prevalence of childhood obesity on the change in total social spending on children. The analyses were 
conducted for 33 countries. South Korea and Luxembourg were excluded because the average annual change in unemployment rate or 
poverty rate cannot be calculated (data for more than 2 years are not available).
†We regressed the change in the prevalence of childhood obesity on the changes in five dimensions of social spending on children. The 
analyses were conducted for 31 countries. South Korea, Luxembourg, Mexico and USA were excluded because the average annual change in 
either dimension of social spending or the average annual change in unemployment rate or poverty rate cannot be calculated (data for more 
than 2 years are not available).
ECEC, early childhood education and care.
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girls substituted physical education for other activities.42 
Other possible mechanisms may be through children’s 
health literacy and socioeconomic conditions in the 
future resulting from public investments in education.43 
However, without further breakdown of categories of 
social spending, we can only provide plausible suggestions 
for what might account for these observed associations.

Comparison with other studies
Our findings add to a body of work that has explored 
the relationship between social protection, especially 
social spending as its indicator, and population health 
outcomes. Bradley and colleagues demonstrated a link 
between public social spending and better popula-
tion health measures in terms of life expectancy, infant 
mortality rate and low birth weight across OECD coun-
tries.18 They also found similar associations in the USA 
between social spending and better health outcomes, 
including the lower prevalence of adult obesity.21 A study 
by Shim further found that social spending on chil-
dren, especially spending on the family allowance, was 
associated with reduced infant mortality in OECD 19 
countries.27 In Canada, Ng and Muntaner found that indi-
cators of welfare generosity, including social spending on 
post- secondary education, were associated with reduced 
mortality.44 There is also a growing literature on the effect 
of social programmes and education on adult obesity.15–17 
Our study extends these previous studies by further 
focusing on childhood obesity, one of the top public 
health issues in the modern context, and therefore rein-
forces the key roles of social protection policies and social 
spending as their indicator in population health.

Strengths and limitations of this study
This is the first study that has investigated the relation-
ship between social spending on children and child-
hood obesity. We further focused on which dimensions 
of public social spending contributed most to these rela-
tionships. Moreover, we tested the association between 
social spending and childhood obesity more robustly by 
examining the association between longitudinal changes 
as well as cross- sectional relationships. This would have 
helped to adjust for unobserved country- specific charac-
teristics. For example, the fact that the USA was a clear 
outlier in the cross- sectional analysis might be due to the 
country’s traditional food and agricultural policies that 
encourages overconsumption.45 These factors would have 
been effectively controlled for in the longitudinal analysis 
but not in the cross- sectional analysis.

Our study has limitations. First, as in any ecological 
study unmeasured confounding will have influenced 
our findings. For example, countries that spend more 
of social spending for families may also spend more 
on public health activities for the prevention of child-
hood obesity (eg, food labelling and sugar tax) or other 
social protection programmes that can be protective 
against childhood obesity at the population level (eg, 
housing and labour market programmes).46 47 Second, 

we analysed only 35 countries at most, which limits the 
number of possible adjustment variables that could be 
included in the regression analyses. Third, our study was 
unable to identify the exact mechanisms through which 
social spending was inversely associated with childhood 
obesity, even though we broke down social spending into 
several dimensions. We did not have information on indi-
vidual social policies (eg, childcare quality and availability 
or free school meals), and it was difficult to isolate the 
effect of individual social policies. Nevertheless, our find-
ings suggest that public social spending in the broadest 
sense may be an important macrolevel indicator of child 
health and well- being, such as childhood obesity. Future 
work should focus more directly on the impact of indi-
vidual social policies on childhood obesity. Fourth, the 
change in social spending on children does not appear 
to explain all the variation of the growth in the preva-
lence of childhood obesity. For example, Japan, Belgium 
and Denmark had a smaller growth in childhood obesity 
compared with the fitted lines, while several countries, 
including Hungary, Mexico and Turkey, experienced a 
larger growth. Therefore, even when this association is 
causal, the effect of increasing social spending on children 
on the prevalence of childhood obesity in an individual 
country may differ by the country’s characteristics such 
as economic inequalities and cultural factors related to 
food and physical activity. Fifth, our study captures obesity 
across a wide age range (5–19 years), while many of these 
policies are age dependent (eg, school impacts are likely 
to be cumulative after school starting age). Finally, our 
analysis did not include private social spending. Private 
social spending may act to partially counter the redistrib-
utive impact of public social spending.48 Further studies 
on how changes in the public and private mix in social 
spending may affect childhood obesity may be required.

Although our sample includes both high- income and 
higher middle- income countries, findings were based on 
OECD countries’ data and might not be generalisable to 
countries outside of this group.

CONCLUSIONS
In summary, we found that OECD countries with larger 
increases in social spending on children between 2000 
and 2015 tended to experience a smaller increase in 
childhood obesity over the same period. This associa-
tion appeared to be explained mainly by the change in 
social spending on early childhood education and care 
and school education. Our findings may highlight the 
importance of social spending as a macrosocial indicator 
in childhood obesity.
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Table S1. Details of each dimension in social spending on family  

 

Dimensions Details 

Family allowances 

(Cash benefits / Tax 

break) 

Family allowance 

Family income supplement 

Family allowance supplement 

Basic family payment 

Additional family payment 

Home child care allowance 

Family tax payment 

Family tax benefit (Part A and B) 

More help for families–one-off payments 

Parenting payment (Single and Partnered) 

Single Income Family Bonus (2008) 

Back to School Bonus (2008) 

Economic Security Strategy (2008) 

Single Income Family Supplement 

Schoolkids Bonus 

Maternity and parental 

leave 

(Cash benefits / Tax 

break) 

Maternity allowances 

Maternity immunization allowance 

Baby Bonus (previously Maternity payment) 

Parental Leave Pay 

Dad and Partner Pay 

Stillborn Baby Payment 

Early childhood education 

and care (ECEC) 

(Benefits in kind) 

 

National Partnernships on Early Childhood Education and 

Care - National Occasional Care 

Support for the Child Care System - Child Care 

Communications Campaign 

Child care support 

Child care for eligible parents undergoing training 

Support for child care 

Support for child care: specific purpose payment 

Child care benefit 

Child care (pre-primary education) 

Child care (pre-primary education - 4-5yo) 

Child Care Tax Rebate 

Support for the Child Care System - Child Care Services 

Support 

Support for the Child Care System - Job Education and 

Training 

Child Care Fee Assistance - Child Care Benefit 

Child Care Fee Assistance - Child Care Rebate 

National Partnerships on Early Childhood Education and 

Care - Indigenous Early Childhood Development Children 

and Family Centers 

National Partnerships on Early Childhood Education and 

Care - TAFE Fee Waivers for Child Care Qualifications 

National Partnerships on Early Childhood Education and 

Care - National Quality Agenda 

State/Territory Child Care Expenditure 

National Partnership on Universal Access to Early Childhood 

Education 

Early Childhood Education - 4 and 5 year olds in ISCED 1 

(Primary school) 
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Others 

(Cash benefits / Tax 

break) 

Supporting parent's benefit 

Sole parents pension 

Partner allowance (pension) 

Parenting allowance 

Assistance for Isolated Children 

Others 

(Benefits in kind) 

Home help / Accommodation 

 

Parenting  

Family support services scheme 

Child abuse prevention 

Family violence partnership 

Family violence regional activities 

Grants to family relationship support organizations 

Indigenous parenting and family well-being 

National illicit drug strategy 

Services for families with children 

Stronger families and communities strategy: families 

initiative 

Services for families with children: specific purpose payment 

Pre-school education 

Family and child welfare - State and Territory  

Child protection and out-of-home care services - State and 

Territory 

Family Support 

Find and Connect 

Families and Children 

Source: OECD’s Social Expenditure Database (SOCX).  
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Method S1. Technical appendix 

I regressed the average annual growth in social spending on the average annual growth in GDP per capita and 

calculated the residuals. Then, I calibrated them by adding the average of annual growth in social spending so that 

“cross-national mean of adjusted average annual growth in social spending” = “cross-national mean of unadjusted 

average annual growth in social spending.” 
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Figure S1. Specific dimensions of social spending on children in OECD countries compared with the OECD 

averages in 2015 

 

 
Source: Authors’ analysis of data from Organization for Economic Cooperation and Development (OECD) Social 
Expenditure Database (SOCX). 

Notes: Specific dimensions of social spending on children are shown for 29 OECD countries for which the 

information on all the dimensions of social spending on children are available (Denmark, Mexico, Netherlands, New 

Zealand, Poland, and the United States are excluded). The OECD mean is calculated for these 29 countries. ECEC: 

Early childhood education and care.  
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Table S2. Association between total or five dimensions of social spending on children (US dollars) and the prevalence of childhood obesity (%) for 

countries with lower vs. higher gross domestic product (GDP) per capita: Cross sectional analyses in 2015 

We divided OECD countries in half according to GDP per capita in 2000 and repeated the regression analyses for each group. See Table 2 in the main text of the 

manuscript for more details. 
a We formally tested the interaction between the level of GDP per capita in 2000 (lower vs. upper) and social spending on children using a Wald test. 
b We regressed the prevalence of childhood obesity on total social spending on children. These analyses were conducted for 18 countries with lower GDP per 

capita in 2000 and 17 countries with higher GDP per capita in 2000. 
c We regressed the prevalence of childhood obesity on five dimensions of social spending on children. These analyses were conducted for 17 countries with 

lower GDP per capita in 2000 and 16 countries with higher GDP per capita in 2000. Mexico and United States of America were excluded because either 

dimension of social spending is not available.  

 Lower GDP per capita Higher GDP per capita P-for-

interaction a 

Types of social 

spending 

Coefficients 95% CI P value Coefficients 95% CI P value  

  Lower Upper   Lower Upper   

Girls 

Total social spending b 0.05 × 10−3 −1.1 × 10−3 1.2 × 10−3 0.93 −0.2 × 10−3 −0.4 × 10−3 −0.02 × 10−3 0.03 0.12 

By dimension c          

     Family allowance 2.4 × 10−3 −1.6 × 10−3 6.3 × 10−3 0.19 −0.4 × 10−3 −2.5 × 10−3 1.8 × 10−3 0.68 0.21 

     Maternal and 

parental leave 

−2.6 × 10−3 −6.8 × 10−3 1.5 × 10−3 0.17 0.5 × 10−3 −7.3 × 10−3 8.4 × 10−3 0.87 0.33 

     ECEC −2.0 × 10−3 −5.9 × 10−3 2.0 × 10−3 0.27 −0.7 × 10−3 −4.8 × 10−3 3.5 × 10−3 0.70 0.49 

     Education −0.5 × 10−3 −3.7 × 10−3 2.8 × 10−3 0.74 −0.3 × 10−3 −1.1 × 10−3 0.6 × 10−3 0.49 0.61 

     Others −0.5 × 10−3 −3.1 × 10−3 2.1 × 10−3 0.67 −0.01 × 10−3 −1.9 × 10−3 1.9 × 10−3 0.99 0.78 

Boys 

Total social spending b −0.1 × 10−3 −1.5 × 10−3 1.4 × 10−3 0.92 −0.2 × 10−3 −0.5 × 10−3 −0.1 × 10−3 0.04 0.07 

By dimension c          

     Family allowance 3.1 × 10−3 −0.2 × 10−3 6.3 × 10−3 0.06 −0.4 × 10−3 −2.0 × 10−3 1.3 × 10−3 0.58 0.33 

     Maternal and 

parental leave 

 −4.8 × 10−3 −8.6 × 10−3 −1.0 × 10−3 0.02 1.3 × 10−3 −5.4 × 10−3 8.0 × 10−3 0.64 0.41 

     ECEC −2.3 × 10−3 −5.7 × 10−3 1.3 × 10−3 0.17 −1.3 × 10−3 −4.2 × 10−3 1.7 × 10−3 0.32 0.64 

     Education −2.2 × 10−3 −4.8 × 10−3 0.4 × 10−3 0.09 −0.3 × 10−3 −1.2 × 10−3 0.7 × 10−3 0.54 0.35 

     Others −1.3 × 10−3 −3.5 × 10−3 1.0 × 10−3 0.22 0.1 × 10−3 −1.5 × 10−3 1.6 × 10−3 0.92 0.99 
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Table S3. Association between changes in total or five dimensions of social spending on children (US dollars) and the prevalence of childhood obesity 

(%) for countries with lower vs. higher gross domestic product (GDP) per capita: Longitudinal analyses from 2000 to 2015 

We divided OECD countries in half according to GDP per capita in 2000 and repeated the regression analyses for each group. See Table 3 in the main text of the 

manuscript for more details. 
a We formally tested the interaction between the level of GDP per capita in 2000 (lower vs. upper) and changes in social spending on children using a Wald test. 
b We regressed the change in the prevalence of childhood obesity on the change in total social spending on children. The analyses were conducted for 17 

countries with lower GDP per capita in 2000 and 16 countries with higher GDP per capita in 2000. 
c We regressed the change in the prevalence of childhood obesity on the changes in five dimensions of social spending on children. The analyses were conducted 

for 16 countries with lower GDP per capita in 2000 and 15 countries with higher GDP per capita in 2000.  

 Lower GDP per capita Higher GDP per capita P-for-

interaction a 

Types of social 

spending 

Coefficients 95% CI P value Coefficients 95% CI P value  

  Lower Upper   Lower Upper   

Girls 

Total social spending b −0.3 × 10−2 −0.9 × 10−2 0.3 × 10−2 0.30 −0.4 × 10−2 −1.1 × 10−2 0.3 × 10−2 0.26 0.46 

By dimension c          

     Family allowance −5.8 × 10−2 −13.4 × 10−2 1.7 × 10−2 0.11 −0.7 × 10−2 −3.1 × 10−2 1.6 × 10−2 0.46 0.38 

     Maternal and 

parental leave 

1.7 × 10−2 −3.1 × 10−2 6.4 × 10−2 0.42 −0.5 × 10−2 −3.4 × 10−2 2.4 × 10−2 0.67 0.58 

     ECEC 1.2 × 10−2 −4.9 × 10−2 7.3 × 10−2 0.65 1.6 × 10−2 −4.2 × 10−2 7.3 × 10−2 0.52 0.11 

     Education 0.6 × 10−2 −1.1 × 10−2 2.4 × 10−2 0.41 1.4 × 10−2 −2.5 × 10−2 5.3 × 10−2 0.39 0.90 

     Others −1.0 × 10−2 −3.5 × 10−2 1.4 × 10−2 0.33 −1.3 × 10−2 −4.0 × 10−2 1.5 × 10−2 0.29 0.91 

Boys 

Total social spending b −0.3 × 10−2 −1.3 × 10−2 0.7 × 10−2 0.52 −0.2 × 10−2 −1.3 × 10−2 0.8 × 10−2 0.64 0.36 

By dimension c          

     Family allowance −5.5 × 10−2 −19.7 × 10−2 8.6 × 10−2 0.38 −0.8 × 10−2 −4.5 × 10−2 3.0 × 10−2 0.62 0.61 

     Maternal and 

parental leave 

1.4 × 10−2 −7.7 × 10−2 10.4 × 10−2 0.73 0.1 × 10−2 −5.1 × 10−2 5.2 × 10−2 0.97 0.41 

     ECEC 0.7 × 10−2 −9.2 × 10−2 10.7 × 10−2 0.86 1.1 × 10−2 −8.8 × 10−2 11.0 × 10−2 0.78 0.29 

     Education 0.1 × 10−2 −3.1 × 10−2 3.3 × 10−2 0.92 1.0 × 10−2 −5.1 × 10−2 7.1 × 10−2 0.68 0.91 

     Others −0.2 × 10−2 −4.7 × 10−2 4.4 × 10−2 0.93 −0.7 × 10−2 −5.7 × 10−2 4.3 × 10−2 0.74 0.44 
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