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Key points

o Levels of overweight and obesity among children in England remain at
harmfully elevated levels, yet despite countless policy initiatives, there
has not been any improvement in recent years. Unfortunately, much of
the research used to inform policy has been based on changing individual
behaviour, despite the known impact of wider social and economic factors.

o This report examines how local authority characteristics are
associated with childhood overweight and obesity, for both the
Reception and Year 6 age groups (four- and five-year-olds, and 10- and
11-year-olds, respectively).

« Using adjusted regression models, we observe that overweight and obesity
levels among children at the upper-tier local authority level in England are
likely to be higher in areas where:

- There is more childhood poverty

- Local authorities with the highest percentage of children living in
low-income families had, on average, 6.9% more overweight or
obese Year 6 children than those with the lowest percentage.

- Local authorities with the highest percentage of under-fives living in
households in receipt of out-of-work benefits had, on average, 3.5%
more overweight or obese Reception children than those with the
lowest percentage.

- There is poorer access to places for children to engage in physical
activities and where fewer adults undertake physical exercise

- Local authorities with the lowest percentage of adults who are active
had, on average, 2.9% more overweight or obese Year 6 children
than those with the highest percentage.

- Local authorities with the highest percentage of under-fives living in
areas with poor access to passive green space had, on average, 1.8%
more overweight or obese Reception children than those with the
lowest percentage.

Childhood obesity: is where you live important? 2
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- Local authorities with the lowest percentage of adults walking for
leisure had, on average, 1.6% more Reception children and 1.8%
more Year 6 children who were overweight or obese than those with
the highest percentage.

- There are lower breastfeeding rates

- Local authorities with the lowest breastfeeding rates had, on
average, 1.9% more overweight or obese Reception children than
those with the highest rates.

o For Year 6 children, overweight and obesity levels were more likely to be
higher in areas where there was a greater percentage of the population who
were from a minority ethnic background.

e OQurresearch highlights the complexity of the pathways that lead to
overweight and obesity in childhood and the importance of external
societal and environmental factors, which lie outside of an individual’s
control, for weight outcomes. Environmental factors are particularly
important for children and young people, who cannot choose the
environment they grow up in.

o Theresults also suggest that certain populations based on their
socioeconomic and demographic status are more at risk of being
overweight and obese, which is compounded by the challenges they
face in accessing weight management services. Targeted, culturally
appropriate, responses are required to support these high-risk populations
and individuals.

o Theresults also highlight the importance of some current and proposed
policies in tackling childhood excess weight and obesity - such as food
promotion strategies, the use of health impact assessments in local
planning and breastfeeding promotion, that should be continued,
evaluated and strengthened based on the evidence.

e The Covid-19 pandemic has impacted on the local area characteristics we
have found are associated with higher levels of overweight and obesity in
childhood and may do further in the future. This may have increased the
risk of obesity for some children, as well as provided protection for others.
The pandemic has also impacted on wider socioeconomic inequalities,
which may increase inequalities in the levels of overweight and obesity
in childhood.

Childhood obesity: is where you live important? 3
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Introduction

Despite numerous initiatives, there have been no improvements in the levels
of childhood excess weight and obesity in England over recent years.

Much of the research used to inform policy on childhood obesity has

been based on ways of changing the behaviour of individuals (National
Institute for Health Research, 2021), rather than shaping external influences
that lie outside of an individual’s control, including local environmental
characteristics. Understanding these external influences is particularly
important for children, who cannot choose the environment they grow up in.

This is a hypothesis-generating piece of research looking at the associations
between childhood excess weight and obesity rates and a comprehensive set
of local area characteristics at the upper-tier local authority level in England,
by combining and analysing publicly available data in a novel way.

Looking at influences at an area level means that policies and interventions
can be developed at this level, which may lead to additional benefits for
individual-level interventions, including the reduction of health inequalities
(Adams and others, 2016; Ritchie and others, 2010).

Looking at this level is also timely as integrated care systems develop and
have become statutory bodies (Department of Health and Social Care,
2021a). Within integrated care systems, local organisations (the NHS, local
government, community health services and other partners such as the
voluntary and community sector) work in partnership at the ‘place’ level to
the benefit of the population. Understanding what local area characteristics
impact on childhood obesity can help local areas to understand the different
contributions that each organisation can make to improving outcomes and to
work together with common goals.

It also provides a focus for local areas to monitor their own data and a new
methodology that can be applied locally, for better interrogation of locally held
data that might not be available nationally. This will help to build area-specific
evidence to support better local decision-making.

Childhood obesity: is where you live important? 4
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Finally, while the analysis in Chapters 2 to 4 uses data from before the Covid-
19 pandemic, in Chapter 5 we explore what impact the pandemic has had and
what challenges may lie ahead.

Overweight and obesity

Determining whether a child is overweight or obese is based on their

Body Mass Index (BMI). Their BMI is calculated by dividing their weight (in
kilograms) by the square of their height (in metres). This is then compared to
a reference sample of measurements gathered in 1990, which takes age and
sex into account, to determine whether the child is underweight, a normal
weight, overweight, obese or severely obese (NHS Digital, 2021a).

Terminology used in this report

In this report, where we use the term ‘excess weight’ we mean when
someone is clinically defined as overweight and obese based on their BMI.
When we talk about obese individuals, this includes those who are obese or
severely obese.

How does being overweight and obese
impact on children’s health and wellbeing?

Obesity has negative psychological, social and health consequences for
children, including depression, asthma and obstructive sleep apnoea?
(Narang and Mathew, 2012; Patalay and Hardman, 2019; Shan and others,
2020; van Geel and others, 2014). These psychological and health conditions
may affect educational attainment (Cohen and others, 2013).

Also, obese children today are developing health problems that once only

afflicted adults. This includes type 2 diabetes (Ehtisham and others, 2000;
Hauner, 2010), the prevalence of which is increasing year on year (Royal

1 Sleep apnoea is when your breathing stops and starts while you sleep
(www.nhs.uk/conditions/sleep-apnoea)

Childhood obesity: is where you live important? 5
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College of Paediatrics and Child Health, 2021b), and the development of
cardiovascular risk factors during childhood (Craig and others, 2008).

Obese children are more likely to be obese adults (Simmonds and others,
2016). This increases their risk of several non-communicable diseases, with
indications that obesity is related to at least 18 co-morbidities (Djalalinia and
others, 2015).

With these health problems having an earlier onset and a more prolonged
course, some of which may remain undiagnosed until adulthood, the resulting
complications may be more severe and lead to shorter life expectancy and a
lower quality of life than for previous generations (Reilly and Kelly, 2011).

The Royal College of Paediatrics and Child Health (Royal College of Paediatrics
and Child Health, 2021c) found that 31% of its surveyed members thought
that, by 2040, obesity would be the biggest health issue affecting children and
young people, the second biggest issue after mental health problems.

Obese parents are more likely to have obese children (NHS Digital, 2020a) and
since obese children are more likely to become obese adults, this perpetuates
the cycle, with the potential to cause intergenerational obesity over many
generations and widening inequalities.

As well as these individual-level impacts, there are also economic costs related
to obesity. One estimate puts the cost of obesity in the current population of
children at £74 billion for the NHS and £405 billion for wider society over the
course of their lifetime (Hochlaf and Thomas, 2020). Local authorities spend
an additional £61.7 million each year2 on childhood obesity (National Audit
Office, 2020).

Given all the above, maintaining a healthy weight through childhood is critical
for the short, medium- and long-term health of today’s children.

2 Based on 2018/19 figures.

Childhood obesity: is where you live important? 6
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How well did England do before the
Covid-19 pandemic?

Using data from the National Child Measurement Programme (NCMP) (NHS
Digital, 2021a), we can see that in the 2019/20 school year3 there were 52,319
(13%) Reception children who were overweight and 39,404 (10%) who were
obese. For Year 6 children, there were 69,469 (14%) children who were
overweight and 103,362 (21%) who were obese. These levels have remained
relatively stable over time (see Figure 1).

Figure 1: Prevalence of overweight or obese Reception and Year 6 children in
England between 2010/11 and 2019/20

Prevalence (%)

Year

Reception Year 6
Source: NHS Digital, 2021a.
There is a strong association between deprivation and obesity in children

(QualityWatch, 2021). Trends in England show that this inequality was
widening over time before the pandemic, with levels of obesity in children

3 Data collection for the 2019/20 school year ended in March 2020 when schools closed as
part of lockdown measures during the Covid-19 pandemic. However, analysis has found
that national results are directly comparable to earlier years (NHS Digital, 2020b).

Childhood obesity: is where you live important? 7
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living in the most deprived areas growing faster than levels among those
living in the least deprived areas (where obesity prevalence has remained
fairly constant).

Looking at comparisons internationally, the UK as a whole does not do well
and it has a considerably higher proportion of overweight or obese children
and young people than the average among developed countries (Cheung,
2018; Public Health England, 2016).

The policy landscape in England
There are four weight management service tiers in England, which cover:

e universal interventions, which focus on prevention (Tier 1)
 individual weight management services (Tier 2)

e specialist weight management services (Tier 3)

« pharmacological or surgical treatments (Tier 4).

Local authorities are responsible for commissioning Tiers 1 and 2, while
clinical commissioning groups were responsible for commissioning Tiers

3 and 4 (Various, 2014).4 While these services have an important role to
play in helping children maintaining a healthy weight, they are only part of
the solution.

Figure 2 details the operational and policy landscape in relation to how
childhood obesity has developed over recent years. Although it is positive that
there has been this focus, it is not without criticism.

The NHS Long Term Plan promises a targeted offer of individual support in
primary care (NHS, 2019b). Who this is offered to is based on a set of criteria,5
but it is less likely that children will meet the criteria than adults and so they
are less likely to receive this support. Additionally, the plan’s offer specifically

4 On 1 July 2022, integrated care systems (ICSs) became legally established through the
Health and Care Act 2022, and CCGs were closed down.

5 Access to weight management services in primary care is for people with a diagnosis of
type 2 diabetes or hypertension and with a BMI of 30+.

Childhood obesity: is where you live important? 8
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for children is to treat the complications arising from obesity rather than deal
with the root cause of it.

In relation to the national obesity strategy, which launched with the first
chapter in 2016/17 and two subsequent chapters in 2018/19 and 2019/20,

the National Audit Office concludes that while the strategy’s interventions
seem to be in the right area, there is limited evidence that they reduce obesity
(National Audit Office, 2020). Many have also highlighted that the strategy
does not do enough to deal with the complexity of obesity, that it does not
understand that a ‘one size fits all’ approach does not work, it does not go far
enough to address inequalities in obesity and that it might actually fuel these
further (Corfe and Shepherd, 2020; Nature, 2020; Nield and Paxman, 2020).

The success of the strategy so far has been mixed. For example, the
introduction of the Soft Drinks Industry Levy (SDIL) resulted in a decrease in
the sugar content of soft drinks but non-mandatory requirements to decrease
the amount of sugar in other food products have not had the same level of
success (Public Health England, 2019b).

Despite this criticism and mixed success, the aims of the strategy are well
intended. However, parts of the strategy that were due to be implemented
have been delayed and more recently, it has been widely reported that the new
government may review the obesity strategy.

There have also been non-obesity-related policies that have impacted on
the ability to tackle obesity. For example, big funding cuts to local authority
budgets (Harris and others, 2019) coincided with a 11% decrease in local
authorities’ spend on childhood obesity services between 2016/17 and
2018/19 (National Audit Office, 2020).

Childhood obesity: is where you live important? 9
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Figure 2: Timeline of recent policy and operational developments in relation to childhood obesity (only showing years where significant activity
took place)

2016/17 The second chapter of the childhood
obesity strategy is published, In response to the Covid-19
including a target to halve childhood pandemic, the government renews
obesity from 2018 to 2030 and to its commitment to tackling obesity in
reduce deprivation inequalities [a] both adults and children [e]

A

\ 4 ) 4

The first chapter of the childhood e Childhood Obesity Trailblazer e Funding provided to some local
obesity strategy is published [a] Programme is announced [b] authorities to trial new ways to
e The third chapter of the childhood improve access to children's
obesity strategy is published [a] weight management services [f]
2018/19 e The NHS Long Term Plan makes e Office for Health Improvement
several promises in relation to and Disparities (OHID) takes over
obesity [c] from Public Health England
e National Child Measurement e National Child Measurement
Programme is paused in March Programme is restarted in
2020 [d] April 2021 [d]

Sources: [a] (National Audit Office, 2020); [b] (Department for Health and Social Care, 2019); [c] (NHS, 2019b); [d] NHS Digital (2021b); [e] (Department for Health and
Social Care, 2020); [f] (Department of Health and Social Care, 2021b).

Childhood obesity: is where you live important? 10
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What we did

Rapid literature review

We took a ‘review of reviews’ approach to identify peer-reviewed publications
relating to childhood obesity and to environmental factors such as the nature
of children’s neighbourhoods and communities. We also identified literature
that discussed conceptual models for early childhood development. From
these, we identified local area characteristics that either hypothetically
influence, or have previously been shown to be associated with, childhood
obesity. Further details are available in the technical annex to this report.

Statistical analysis

We sourced data at upper-tier local authority level in England® to represent
the characteristics found in the literature. Details of all the local authority
characteristics used are shown in Tables 4 and 5 of the technical annex.

We used data on the prevalence of overweight and obese children in
Reception and Year 6 in 2018/19 from the National Child Measurement
Programme as outcome measures. These were normally distributed, and so
we used linear regression modelling to assess the level of association between
the local authority characteristics identified and the prevalence of childhood
obesity in Reception and Year 6 children.

6 Where not already done so in the raw data, we combined data for the Isles of Scilly with
Cornwall, and data for the City of London with Hackney, to deal with low numbers in

these smaller local authorities, resulting in 150 upper-tier local authorities in England.

Childhood obesity: is where you live important? 1
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The statistical analysis involved three stages:

1 We ran simple models exploring the associations between each individual
characteristic and the variation in childhood obesity.

2 We grouped the characteristics from the simple associations according
to their broad themes (obesogenic community environment, childhood
stress, neighbourhood safety and so on) and ran them as multiple
regressions to identify the characteristics within each theme that best
explained the variation in childhood obesity.

3 Weran an overall model using the factors from the second stage that best
explained - in statistical terms at least - the variation in childhood obesity
observed across local authorities.

Figure 3 is an illustrative view of the regression modelling process, further
details of which can be found in the technical annex.

The next chapter details the results of the rapid literature review and the

analyses we conducted. We discussed these with experts in childhood policy
and practice to help understand the findings.

Childhood obesity: is where you live important? 12
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Figure 3: lllustrative view of the regression modelling process

Stage 1: Stage 2: Stage 3:

Unadjusted Theme-adjusted Fully adjusted
models models models

Obesogenic
community
environment

o

Childhood | | |
stress | '_.
]

Breastfeeding |

Socioeconomic
disadvantage

Neighbourhood
safety

Socioeconomic/
demographic

/ N\

All characteristics were trialled in the

next modelling stage, but some were
excluded due to multicollinearity,
overlapping concepts or not
improving how well the model
describes the prevalence of obesity
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What we found

Childhood overweight and obesity prevalence

In 2018/19, 22.6% of Reception children and 34.3% of Year 6 children were overweight
or obese in England. This varied between local authorities, particularly for Year 6
children (see Figure 4). The prevalence of overweight or obese Reception children
ranged from 15.6% in Kingston-upon-Thames to 29.7% in Knowsley, while for Year 6
children, prevalence ranged from 22.6% in Richmond-upon-Thames to 44.9% in
Barking and Dagenham.

Figure 4: The prevalence of overweight or obese children in Reception and Year 6 in
upper-tier local authorities in England in 2018/19

Reception Year 6

London London

Prevalence (%) Prevalence (%)

15.6-<20.4 22.6-<30.7
20.4-<22.2 30.7-<34.3
22.2-<23.6 34.3-<36.3
B 23.6-<25.0 M 36.3-<38.6
Il 25.0-<29.6 [l 38.6-<449

Childhood obesity: is where you live important?

Source: National Child Measurement Programme, NHS Digital.
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Findings from the rapid literature review

In total, 16 articles were included in a full-text review, covering a wide variety
of issues related to childhood obesity. Some common themes along with
measures for each theme emerged, which we used to guide the sourcing of
quantitative data (see Table 1). Further information on the review process can
be found in the technical annex. Full details on the measures, data sources
and years for which the data were available are shown in Tables 4 and 5 in the
technical annex.

Table 1: Themes and suggested measures identified from the literature review

Theme Suggested measures

Obesogenic community environment o
¢ Retail environment
o Neighbourhood walkability
e Public recreation opportunities

Convenience foods

Home environment e Shared family meals

o Sedentary relaxation and entertainment

Childhood stress

Adverse childhood experiences

Breastfeeding

Breastfeeding at various infant ages

Socioeconomic disadvantage

Maternal depression
Poorer individual diet
Family food routines

Obesogenic characteristics of the early
years childcare environment

Environment for early years car

Neighbourhood safety

Crime
Road safety

Childhood obesity: is where you live important?

15



EEEE——————————————
00} - 10101010

Findings from the statistical data analyses

The statistical analysis aimed to explain the variation in the prevalence of
overweight or obese children across local authorities in England, using

local area characteristics associated with childhood obesity as suggested in
the literature. We included an additional theme in the statistical analysis,
looking at socioeconomic and demographic measures, since there are known
inequalities in childhood obesity relating to deprivation and ethnicity. We
carried out two separate analyses - one for Reception children and one for
Year 6 children.

The first stage of the analysis examined the association between the
prevalence of overweight and obese children for each age group and each
characteristic individually (for further details, see Tables 6 and 7 in the
technical annex). This revealed that, for Reception children, various measures
of child poverty explain a large part of the variation in the prevalence of
overweight and obese children, with the percentage of children aged under
five living in households in receipt of out-of-work benefits explaining more
than half of the variation.

Similarly, for Year 6 children, child poverty was a key factor - the percentage of
children in low-income families explained around 70% of the variation in the
prevalence of overweight and obese children. Local authority characteristics
related to the obesogenic community environment - such as the percentage

of adults walking for leisure - also explained a high proportion of the variation
(>50%).

While associations between single characteristics and childhood obesity

are interesting, we also wanted to know how each of the themes explained

the variation in childhood obesity across local authorities. We found that

the characteristics from the socioeconomic/demographic and obesogenic
community environment themes were the most important for explaining
variation across local authorities for both age groups, with the socioeconomic/
demographic theme explaining 57% of the variation in Reception children’s
excess weight and obesity and 78% of the variation in Year 6 children (see
Table 2).

Childhood obesity: is where you live important? 16
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Table 2: Theme-adjusted proportion of the variation in childhood excess weight and
obesity explained by each theme

Theme Reception Year 6
Socioeconomic/demographic 57% 78%
Obesogenic community environment 50% 73%
Breastfeeding 28% -
Neighbourhood safety 19% 48%
Childhood stress 1% 12%
Socioeconomic disadvantage 3% 24%

Note: The combination of local authority characteristics that represented each theme differed

by age group (see Tables 6 and 7 in the technical annex).

Finally, we wanted to know which local authority characteristics were
most important when looking at characteristics from across all the themes.
Therefore, the final stage of the analysis brought together the remaining
explanatory factors from each theme to find the best model to explain
variations in childhood obesity for both age groups.

For Reception children, 11 local authority characteristics explained 63%

of the variation in the prevalence of overweight and obesity, of which five
were statistically significant (see Table 8 in the technical annex). The model
indicated that local authorities with a higher prevalence of overweight and
obese Reception children had on average:

a higher percentage of under-fives living in households in receipt of

out-of-work benefits

a lower percentage of infants breastfed at six to eight weeks after birth

a higher percentage of under-fives living in areas with poor access to

passive green space?

EN|

Passive green space includes public parks, gardens, playing fields, golf courses, allotments
or community growing spaces and cemeteries. It excludes play spaces, bowling greens,
tennis courts and religious grounds because these areas are not considered to enhance

the ‘green’ environment, often being behind fences etc.

Childhood obesity: is where you live important? 17
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o alower percentage of adults walking for leisure
e ahigher local authority net expenditure on obesity among children.

All other things being equal, the model predicted that local authorities with
the highest percentage of under-fives living in households in receipt of
out-of-work benefits had, on average, an estimated 3.5% more Reception
children who were overweight or obese compared with local authorities with
the lowest percentage (see Figure 5a).8 This characteristic also explained the
majority (54%) of the variation across local authorities (see Table 9 in the
technical annex).

Figure 5a: Fully adjusted estimated prevalence of overweight or obese Reception
children for the lowest and highest quintiles of each local authority characteristic

(o]

Local authority characteristic
(o}

Estimated prevalence of overweight and obese Reception children (%)

Local authority characteristic value: O Low High

8 We calculated this by using the regression model to estimate the prevalence of overweight
and obese children when the average value from the fifth of local authorities with highest
percentage of under fives living in households in receipt of out-of-work benefits is
used (25.4%), which leads to an estimated prevalence of 35.3%. This is compared to the
estimated prevalence when the average value from the fifth of local authorities with the
lowest percentage is used (9.5%) which gives an estimated prevalence of 31.8%.

Childhood obesity: is where you live important? 18
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For Year 6 children, nine local authority characteristics explained 84% of
the variation in excess weight and obesity, of which seven® were statistically
significant (see Table 10 in the technical annex). The model indicated that
local authorities with a higher prevalence of overweight and obese Year 6
children had on average:

e ahigher percentage of children and young people living in
low-income families

o alower percentage of active adults

o alower percentage of adults walking for leisure

o asmaller deprivation score for road traffic accidents involving pedestrians
and cyclists, that is, they had fewer road traffic accidents involving
pedestrians and cyclists

o ahigher percentage of the population from a minority ethnic background

e ahigher health deprivation score

o ahigher local authority net expenditure on sports and recreation facilities.

All other things being equal, the model estimated that local authorities with

the highest percentage of children living in low-income families had, on

average, an estimated 6.9% more Year 6 children who were overweight or
obese compared with local authorities with the lowest percentage

9 The proportion of the population living in areas with the worst adult skills deprivation
score from the Index of Multiple Deprivation was additionally significant when 10
influential local authorities were excluded from the model.

Childhood obesity: is where you live important? 19
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(see Figure 5b).10 This characteristic also explained the majority (69%) of the
variation, with small contributions from some of the characteristics relating to
the obesogenic community environment (11%) (see Table 11 in the technical
annex).

Figure 5b: Fully adjusted estimated prevalence of overweight or obese Year 6
children for the lowest and highest quintiles of each local authority characteristic

o

21%

-24

Local authority characteristic

0!0
- O'\)
o
®

-1.8%

C

Estimated prevalence of overweight and obese Year 6 children (%)

Local authority characteristic value:  Q Low High

10 We calculated this by using the regression model to estimate the prevalence of overweight
and obese children when the average value from the fifth of local authorities with the
highest percentage of children living in low-income families is used (32%), which leads to
an estimated prevalence of 62.5%. This is compared to the estimated prevalence when the
average value from the fifth of local authorities with the lowest percentage is used (12%)

which gives an estimated prevalence of 55.6%.

Childhood obesity: is where you live important? 20
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Our analysis also shows that for many of the local area characteristics that
explained most of the variation in the prevalence of childhood overweight and
obesity in the fully adjusted models, there were stark differences between the
worst- and best-performing local authorities.

For example, the average value from the fifth of local authorities with the
highest percentage of under-fives living in households in receipt of out-
of-work benefits was 25.4%, compared with only 9.5% for the fifth of local
authorities with the lowest percentage.

Similarly, on average, 32% of children in the fifth worst-performing
local authorities were living in low-income families, whereas in the fifth
best-performing local authorities, only 12% were.

Tables 12 and 13 in the technical annex give an indication of the distributions
for the local area characteristics that explained most of the variation in the
prevalence of overweight and obesity in the fully adjusted Reception and Year
6 models respectively.

The results of these regression models need to be interpreted carefully,
particularly from a policy point of view. While some local area characteristics
that are positively associated with lower levels of excess weight and obesity -
such as access to green spaces - make intuitive sense, others do not, such as
the positive association between public health spending and levels of obesity.
The next chapter unpicks these results further.

Childhood obesity: is where you live important? 21
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What does this mean?

The sheer number of unadjusted associations we found between overweight
and obesity levels and local area characteristics indicates the complexity of
excess weight and obesity in children. This means that there is unlikely to be

a silver bullet when looking to improve outcomes and many things will need
to be considered and acted upon. Because of this, those who can bring about
change may see it as something that is too difficult to tackle, not knowing
where best to focus activity or who is best placed to act. However, the results
of our adjusted models, which considered the effects of various local authority
measures, show that there are a few local area characteristics that best explain
the variation in outcomes across England. This provides a focus, highlighting
those that might be the most useful to further explore, research and target.

In this chapter we discuss the specific local area characteristics found to be
significant in our analysis, looking at why the associations may exist.

Breastfeeding (prevalence at six to eight
weeks after birth)

At an individual level, evidence suggests that breastfeeding is associated with
a decrease in the risk of obesity (Rito and others, 2019). This may be through a
better ability to regulate food intake (Li and others, 2010) and/or because of a
delay in the introduction of formula milk and/or solids (Mannan, 2018). Our
results indicate that this association holds at a population level for Reception
children, with levels of excess weight and obesity being associated with levels
of breastfeeding at six to eight weeks after birth.

The current UK policy is to promote exclusive breastfeeding for the first six
months of an infant’s life, and mothers and families can get support from the
NHS to initiate and continue breastfeeding from midwives, health visitors and
trained local volunteers, as well as support from charities (NHS, 2019a).

Childhood obesity: is where you live important? 22
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However, the UK has one of the lowest breastfeeding rates in international
comparisons (Royal College of Paediatrics and Child Health, 2021a). In
2018/19 in England, only 48% of infants were totally or partially breastfed at six
to eight weeks, and there was huge variation across the country, with rates of
prevalence at the local authority level ranging between 23% and 79% (Public
Health England, 2021a).

The NHS (2019b), in The NHS Long Term Plan, recognised this and said that all
maternity services that did not already deliver an accredited, evidence-based
infant feeding programme, such as the UNICEF Baby Friendly Initiative, would
begin the accreditation process in 2019/20. However, data on progress with
accreditation are not publicly available, and it is not clear how services are
being supported to achieve accreditation.

Beyond health care provision, there are many determinants of breastfeeding
and barriers operate in different ways and at different times, affecting
breastfeeding decisions (Rollins and others, 2016). Yet there are many
evidenced-based interventions at various levels to improve breastfeeding
practices (McFadden and others, 2017; Rollins and others, 2016). And
government in all policy and legislation areas, such as those relating to work,
can also support breastfeeding.

There is an opportunity also for integrated care systems to collectively review
the evidence around barriers to breastfeeding and determine what their local
challenges are. From this they can develop a joint strategy and work using
the appropriate evidence-based interventions to improve breastfeeding
prevalence and duration locally.

Breastfeeding also follows socioeconomic and demographic gradients

(see the last section in this chapter), including those of age, ethnicity and
deprivation (Oakley and others, 2013). The last of these may explain some

of the deprivation inequalities we see in obesity at Reception age. These
findings need to be considered when determining what the local barriers to
breastfeeding are and developing interventions. This requires the involvement
of community stakeholders and should be part of a whole-systems approach
to tackling obesity (Public Health England, 2019a).
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Finally in this section, in our research we were only able to find data on
breastfeeding prevalence at six to eight weeks. To better inform policy,

a greater understanding of the associations between breastfeeding and
childhood excess weight and obesity is needed. This will require more data on
breastfeeding, including at longer durations, and how babies are fed.

Expenditure on helping people maintain a
healthy weight

Our adjusted modelling identified two measures relating to expenditure on
services that could potentially support people to maintain a healthy weight
that were associated with childhood excess weight and obesity.

For Reception children this was local authority net expenditure on obesity
per head (aged under 18) and for Year 6 children this was local authority net
expenditure on sports and recreation facilities per head.

Our hypothesis was that higher levels of spending would have a positive
impact and so would be associated with lower levels of overweight and
obese children. However, the results were counterintuitive in that where
there was greater spend, this was associated with higher levels of overweight
and obesity.

This may be because in local authorities where there is a greater need to
support people to maintain a healthy weight, more is spent in these areas to
help tackle the problem.

Access to recreation opportunities and
levels of physical activity

A common thread across a few of the local area characteristics we identified
in our adjusted models was access to recreation opportunities and levels of
physical activity.
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Interestingly, our modelling showed positive associations between measures
representing adult physical activity and childhood weight. Although it does
not determine causality, this suggests that family influence plays a part

in childhood weight, through providing role models and/or encouraging

a healthy lifestyle for children. We did not find any associations between
childhood excess weight and obesity and our measures on childhood physical
activity, as the data were limited.

Another way this might have an effect is through the fact that obese mothers
are more likely to have obese children (Heslehurst and others, 2019; Yu and

others, 2013). Therefore, if women of childbearing age are active, they are at

less risk of obesity and therefore less likely to have an obese child.

Specifically, for the adults walking for leisure characteristic, it might be that
the association is not just a function of adults walking since our modelling
did not find associations with the other adult walking characteristics (walking
for travel or for utility) we analysed. It might be because when adults are
taking walks for leisure then their children will be out walking with them

too, particularly those who are of walking age and before they have enough
independence not to join in, and they would be less likely to be on the other
types of adult walks.

For the association between access to passive green space for children under
five years old and lower levels of excess weight and obesity in Reception
children, this might be because it provides more opportunities for these
children to engage in physical activities such as walking, cycling and playing
(Grigsby-Toussaint and others, 2011).

This is observed in adults too - perceived access to green space is associated
with the probability of reporting being active and its use is associated with a
lower risk of obesity (Hillsdon, 2011). However, we acknowledge that a reverse
relationship could be in play - those who are more physically active choose

to live nearer to green space and use it more. So, our finding for Reception
children in terms of passive green space might also be a function of the adult’s
physical activity, as discussed above.

A systematic review into green space and obesity highlighted that studies have
found evidence that relationships between weight status and green space
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vary by socioeconomic status (Lachowycz and Jones, 2011), which might be a
driver of the deprivation inequality for obesity in Reception children.

The same relationship between passive green space and levels of excess weight
and obesity was not observed in the fully adjusted model for Year 6 children,
despite studies at the individual level for children of similar ages or older
showing associations between both physical activity (Lachowycz and others,
2012) and obesity (Dadvand and others, 2014).

An absence of an association in our modelling does not mean that it is not
important. It might be that the effect sizes at the individual level were not great
enough to translate to the population level when factoring in the other local
area characteristics. Additionally, Natural England found for adults that only
reported green space use, not reported ease of access, was related to excess
weight and obesity (Hillsdon, 2011). So, it might be that access is a proxy
measure for green space use in Reception children, but it is not a good-enough
proxy for Year 6 children.

From our literature review we identified that neighbourhood safety can play
arole in childhood obesity. The hypothesis is that where places are, or are
perceived to be, unsafe in any way, children are less likely to be outside of
the home, reducing their opportunities to undertake physical activity and
increasing their risk of overweight and obesity.

However, our finding that higher levels of road traffic accidents involving
pedestrians and cyclists in an area (that is, an unsafe environment)

are associated with less excess weight and obesity in Year 6 children is
counterintuitive to this. In this case, the association we found may be because
when children are outside playing, walking and cycling, this helps them
maintain a healthy weight, but they are at an increased risk of being involved
in a road traffic accident.

The fact that we did not find this association with Reception children may be
down to the fact that children of that age are more likely to be with an adult
near traffic than Year 6 children, and therefore have a responsible individual to
help them with road safety, lowering their risk of being involved in road traffic
accidents while out undertaking physical activity.
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These results suggest that providing the child and adult population the
opportunity for recreational activity in safe and accessible spaces would be an
important public health initiative to promote physical activity and tackle the
elevated levels of childhood excess weight and obesity.

Where there is a lack of opportunities to undertake recreational and physical
activity, it might be difficult to create new spaces or improve existing areas due
to competing demands for land use in local areas and budgetary constraints.
However, a focus on health in all planning, using a health impact assessment
(Public Health England, 2020b), can lead to the development of safe and
accessible spaces that promote physical activity, as well as maintaining a focus
on health inequalities.

The NHS can also facilitate both adults and children to undertake recreational
and physical activities using social prescribing."

Socioeconomic and demographic
characteristics

Child poverty

In our adjusted models, higher levels of excess weight and obesity in
Reception children were associated with higher levels of children under five
living in households in receipt of out-of-work benefits. For Year 6 children,

a similar association was seen among children in low-income families. This
suggests that population-level child poverty plays a role in population levels of
childhood excess weight and obesity.

Child poverty and physical activity are related. Access to green space and
opportunities to undertake recreational activities follow a socioeconomic
gradient (Lachowycz and Jones, 2011) and levels of sedentary behaviour
are greater in children of lower socioeconomic status (Brodersen and

11 Social prescribing is a way for local agencies to refer people to a link worker. Link workers
give people time, focusing on ‘what matters to me’ and taking a holistic approach to
people’s health and wellbeing. They connect people to community groups and statutory

services for practical and emotional support.
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others, 2007). Socioeconomic inequalities have been observed in children’s
participation in organised sport (Wijtzes and others, 2014), with frequently
reported barriers to access including economic and time costs (Somerset and
Hoare, 2018).

Diet may also be a factor in how child poverty influences weight, as the price
of food and drink is undoubtedly a key component in the decisions that
low-income families make about what to buy. The National Diet and Nutrition
Survey shows that with rising income, individuals of all ages tend to eat more
fruit and vegetables and drink fewer sugar-sweetened beverages (Public
Health England, 2021c).

Healthy goods are more expensive than less healthy ones, with a growing

gap between them, due to the costs of healthier items rising faster (Jones and
others, 2014). A report by The Food Foundation (2021b) found that the poorest
fifth of UK households have to spend 40% of their disposable income to meet
the NHS’s Eatwell Guide costs2 compared with 7% of the richest fifth.

Also, food and drink price promotions, which make products cheaper, are
more likely to be used for unhealthy food and drinks and they have been
shown to make people buy unhealthy food and drink items, and more of them
(Public Health England, 2015).

In addition to costs influencing access to healthy food, limited physical access
to healthy food or good access to unhealthy food may also be contributing to
these associations. ‘Food deserts’ are places where poor public transport and
lack of shopping options make it more difficult to access healthy affordable
food and drink. These areas may be linked to higher levels of population-level
child poverty (Corfe, 2018). Although we did not find an association between
fast-food density and child excess weight and obesity in the fully adjusted
models, it was significant in the unadjusted and theme-adjusted models (see
Tables 6 and 7 in the technical annex). This has also been observed in Wales
(Beynon and others, 2020) and more deprived areas are more likely to have a
higher density (Public Health England, 2018).

12 The Eatwell Guide shows how much of what we eat overall should come from each food
group to achieve a healthy, balanced diet.
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Population health deprivation

The Health Deprivation and Disability Domain of the English Indices of
Deprivation measures the risk of premature death and the impairment of
quality of life through poor physical or mental health (Noble and others, 2019).
The domain measures morbidity, disability and premature mortality but not
aspects of behaviour or the environment that may be predictive of future
health deprivation.

We observed that Year 6 children were less likely to be overweight and
obese in areas where there was lower health deprivation. This association
may be reflective of the other associations we found, such as between levels
of overweight and obesity and the ability to make healthy choices or the
proportion of the population who are active.

Ethnicity

Areas where there was a greater percentage of the population from minority
ethnic backgrounds were more likely to have higher levels of Year 6 children
who were overweight or obese.

Barriers for some children of black, Asian and minority ethnic backgrounds

to undertake physical exercise include: cultural differences, where education
is prioritised over physical activity; and different beliefs, when there is a lack
of culturally appropriate opportunities for girls (Trigwell and others, 2015).
Additionally, individuals of black, Asian and minority ethnic origin are more
than twice as likely as a white person to live in areas in England that are most
deprived of green space (Friends of the Earth, 2020). Consequently, several
studies have shown that at an individual level, some black, Asian and minority
ethnic populations are more likely to be less active and more sedentary than
their white counterparts (Brodersen and others, 2007; Love and others, 2019).

There is also a crossover between ethnicity and child poverty, as the rate of
poverty is higher in black, Asian and minority ethnic families than in other
families and they are more likely to be in persistent poverty (Social Metrics
Commission, 2020). So, some of the ways in which ethnicity influences weight
status in children may be through their economic status.
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Also, despite the NHS providing universal services, black, Asian and minority
ethnic populations face challenges in accessing health care, including
communication, patient knowledge, and cultural, organisational and
structural barriers (Szczepura, 2005). This may also be the case for weight
management services for children and therefore they may be less able to
access help for their excess weight and obesity.

Discussion

All these results suggest that, for children, maintaining a healthy weight is
dependent on wider societal factors that influence their ability to undertake
physical activity and have a healthy diet. To tackle childhood excess weight
and obesity, solely focusing on changing individual behaviours rather than
children’s circumstances and the environment in which they live will not
be sufficient.

While the proposal in the government’s obesity strategy to restrict unhealthy
food promotions is welcome, its implementation had been delayed. More
recently, it has been widely reported that the new government may order a
review of the strategy. If it is introduced, it will only affect ‘medium and large’
businesses employing more than 50 people and stores on land that are more
than 2,000 square feet (Department of Health and Social Care, 2021c). So,

the required changes will not impact smaller shops. This will be particularly
important in ‘food deserts’ as in those areas there are more likely to be smaller
shops serving the community. This means that the populations they serve

are more likely to have restricted access to affordable healthy food and drink
and be subject to unhealthy food promotions, which could widen inequalities
further. Having data on whether the strategy differentially impacts different
populations would be useful.

The results also suggest that certain populations, based on their
socioeconomic and demographic status, are more at risk of being overweight
and obese, which is compounded by the fact that they have more difficulty

in accessing weight management services. Targeted, culturally appropriate,
responses are required to support these high-risk populations and individuals.

For both health deprivation and ethnicity, we did not see the same
associations for Reception children as we did for Year 6 children in the fully
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adjusted model. However, we did see similar associations in the unadjusted
model for the younger age group (see table 6 in the technical annex). This
suggests that the foundations that influence Year 6 obesity are laid down at an
early age and so targeting at the younger ages should not be ignored.
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The impacts of the
Covid-19 pandemic

The data and analysis in the previous chapters of this report relate to the
period before the Covid-19 pandemic. In this chapter we look at the impacts
the pandemic has had on various factors that are associated with levels of
childhood excess weight and obesity.

Due to the pandemic and resulting school closures, the National Child
Measurement Programme was stopped in March 2020 and started again

in April 2021. When the 2020/21 academic year ended in July 2021, a full
national programme of measurement was not possible. Instead, the 2020/21
measurement was carried out as a sample study and statistical weighting

was applied to the data to produce an estimate of obesity prevalence at the
national level that was broadly comparable to previous years (NHS Digital,
2021c). This sample indicated that the national obesity prevalence in England
for both Reception and Year 6 children increased by 4.5 percentage points

on the previous year, to 9.9% and 25.5% respectively. These increases did not
follow historical static trends. They occurred for children (both Reception and
Year 6 children) living in both the most and the least deprived areas, but they
increased more in the most deprived areas than in the least deprived areas,
further widening inequalities.

Given the limited data, this chapter cautiously discusses the impact of the
pandemic on childhood weight. Also, it is unlikely that all the impacts of
the pandemic will be apparent yet and so we discuss what might happen in
the future.

Impacts on breastfeeding

While the Covid-19 pandemic has had an immediate impact on the weight
outcomes for the 2020/21 academic year, it may also have further impacts in
the future.
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Midwives, health visitors and trained local volunteers support mothers

to initiate and continue breastfeeding, particularly if they experience
difficulties. However, the pandemic has disrupted such services, through the
redeployment of the workforce, sickness absence, service modifications (such
as remote care) and increasing caseloads (Appleby, 2021; Conti and Dow,
2020; Jardine and others, 2021; Saunders and Hogg, 2021; Best Beginnings
and Home-Start and The Parent-Infant Foundation, 2021). Therefore, access
to formal high-quality breastfeeding support may have decreased, resulting in
reduced initiation or earlier termination of breastfeeding.

During the pandemic, as well as formal support, mothers lost in-person
informal peer and family support, which, as well as providing reassurance and
advice around breastfeeding, may also help in other ways, which frees up a
mother’s time to breastfeed.

Conversely, being in lockdown and not being out and about might have made
it easier for some women to breastfeed. Plus, online rather than face-to-face
support may mean they got more and quicker responses from peers to
questions they may have had about breastfeeding.

The data indicate that in England in 2020/21, nearly half of infants (47.6%)
were totally or partially breastfed at six to eight weeks during that part of the
pandemic (Public Health England, 2021b). In 2019/20, 48.0% of infants were.
Due to changes in data collection and reporting, Public Health England say
that caution should be exercised when interpreting the latest figures. However,
breastfeeding data from Wales, which are comparable, seem to indicate that
breastfeeding rates were higher there during 2020/21 (StatsWales, 2021).

The potential mixed impact of the pandemic on breastfeeding in the UK

was highlighted in a survey of mothers of infants during the pandemic,

where some had a positive experience while others did not (Brown and
Shenker, 2021). It found that mothers with a lower education, with more
challenging living circumstances and from black, Asian and minority ethnic
backgrounds, were more likely to find the impact of lockdown challenging and
stop breastfeeding.

Better understanding of what has happened during the pandemic should
inform future policies for mothers and breastfeeding.
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Impacts on weight management services

As noted earlier, due to the pandemic and resulting school closures, the
National Child Measurement Programme was stopped in March 2020 and did
not restart until April 2021 as a sample measurement (Public Health England,
2021c). This means that some parents of children who would have been
identified as overweight or obese during the 2020/21 academic year would not
have been made aware that their child was at risk and therefore may not have
acted on their child’s weight.

Where a child was already identified as overweight or obese, then the
pandemic has reduced the access to weight management services (Moussa
and others, 2021; Public Health England, 2020c). This is likely to have created a
backlog of patients and potentially means that those waiting might now need a
higher level of intervention if their weight has increased.

Support to adults is also pertinent to future childhood obesity levels since,
as discussed in the previous chapter, obese parents are more likely to have
obese children.

Impacts on families’ ability to maintain a
healthy weight in their children

The pandemic may have prompted some individuals to take steps to manage
their and their family’s weight, due to it being highlighted as a risk factor for
poorer outcomes from a Covid-19 infection.

Also, Public Health England (2020b, p. 5) states that the ‘evidence indicates
that many want to embrace the positive changes seen in our environments
during the social lockdown such as increased opportunities for walking and
cycling, more spaces for social interaction, and a greater value placed on our
green and blue spaces’.

However, many people have also reported that they have got less exercise

and/or have eaten more or had a poorer diet during the pandemic (Public
Health England, 2020c; Social Market Foundation, 2020). Specifically for
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children, research indicates that ‘children’s physical activity levels in the UK
were significantly lower by the time the Covid-19 pandemic public lockdown
restrictions were lifted’ (Salway and others, 2022).

School closures are likely to have had a negative impact on maintaining a
healthy weight. Evidence suggests that when children are in school it may
help to protect them by regulating obesogenic behaviours, most likely through
compulsory physical activity opportunities, restricting caloric intake, reducing
screen time and regulating sleep schedules (Brazendale and others, 2017).
Also, one study looking at the policy of free school meals, which was initially
not extended to children staying at home when schools closed, suggests that
its introduction reduced Reception children’s obesity rates (Holford and

Rabe, 2020).

Impacts on financial and food insecurity

The pandemic has highlighted and further exacerbated financial and food
insecurity.13

In Chapter 4 we discussed the association between child poverty and obesity
and results from surveys show that households with children were more likely
to report that they were managing less well financially or that their financial
situation had worsened since the start of the pandemic (Child Poverty Action
Group, 2020; Public Health England, 2021d).

Modelling by the Institute for Public Policy Research (Parkes and McNeil,
2020) estimated that 200,000 more children would be below the pre-pandemic
poverty line by the end of 2020. According to The Food Foundation (The Food
Foundation, 2021b), 2.3 million children directly experienced food insecurity
in August 2021 (representing more than one in 10 households with children),
which is 81% higher than the same month in 2020.

13 Food insecurity (sometimes referred to as food poverty) is the state of being without
reliable access to a sufficient quantity of affordable, nutritious food (The Food
Foundation, 2021b).
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Public Health England (Public Health England, 2021d) indicates that
households managing less well financially during the pandemic were more
likely to buy items on special offer - which is more likely to be used for
unhealthy products - and more likely to use food delivery services to purchase
meals, which are more likely to be high in calories, fat, salt and sugar.

As food and drink prices rise (Office for National Statistics, 2022) this will make
it even more difficult for families on a low income to afford a healthy diet.

And as the cost-of-living crisis reduces the income of households, childhood
poverty rates will worsen.

Impacts on local authority funding

The pandemic has created the potential for wider negative economic impacts,
which could result in further competing priorities for public funding. History
has shown that where these pressures exist, non-statutory spending in local
authorities is squeezed.

For children this has previously included decreased spending on the National
Child Measurement Programme and real-terms cuts in spending on obesity
and services for children aged nought to five (National Audit Office, 2020; The
Health Foundation, 2020; The Kings Fund, 2018, 2021).

Also, spending on Sure Start centres decreased, as the ring-fencing on their
budgets was removed in 2009/10, resulting in the reduced availability of
services (Bate and Foster, 2017; Cattan and others, 2019). Sure Start centres
give support to parents, including breastfeeding promotion and parenting
sessions to promote healthy eating and physical activity in childhood. There is
some evidence that Sure Start centres have had a positive impact on childhood
excess weight and obesity (Mason and others, 2021; Sammons, 2015).

Budgetary constraints that might have impacted on childhood obesity
historically have not been limited to children-specific services; local
authorities may also face pressures on spending relating to access to
recreation opportunities. For example, a survey of local authority park
departments found that 92% experienced budget reductions in the three years
up to 2016, and that 95% of park managers expected further reductions in
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the following three years (Heritage Lottery Fund, 2016). The result was that
local authorities were increasingly more likely to sell parks and green spaces
(Heritage Lottery Fund, 2016), close park facilities such as green gyms and
play equipment, reduce opening hours, prioritise one park over another and
allow a deterioration in the standards of maintenance (House of Commons:
Communities and Local Government Committee, 2017).

These services and facilities could be further reduced in the future due to
competing demands for local authority budgets and an acceleration of the
current trend of spending on crises rather than on prevention.

Impacts on inequalities

The Covid-19 pandemic has brought the issue of inequalities into people’s
consciousness to a greater degree than before. At a population level, Public
Health England (Public Health England, 2020a) has carried out a review of
data on disparities in the risks and outcomes from Covid-19, which align
with the health inequalities discussed in this report, in relation to ethnicity
and occupation (and potentially income and poverty), for example. If people
in these groups face an additional socioeconomic burden because of the
pandemic and are excluded from accessing health services due an increasing
digital divide and a ‘digital first’ policy in health care, this may further impact
childhood obesity and result in a widening of pre-existing inequalities.
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Concluding remarks

Much of the research used to inform policy on childhood obesity has been
based on ways of changing behaviour at an individual level, yet, over the past
decade, there have been no improvements in levels of overweight and obesity
in childhood. Interventions at an area level can add to those at an individual
level and may be more effective.

However, many previous studies have looked at associations between local
area characteristics and excess weight and obesity at an individual level and
are based on samples of the population. In this research we have been able to
use readily available public data, covering the entire population. Furthermore,
using a novel methodology, we have been able to look comprehensively at the
associations in relation to each other rather than as simple associations.

In doing so, we have provided a focus, by highlighting areas that should be a
priority for further research or where interventions may be best targeted. Our
methodology can also be applied locally for better interrogation of locally held
data to build area-specific evidence to support better local decision-making.

Where we did not find an association, this does not mean it does not exist,
just that our models were not able to pick it up; further research is needed
to assess what is in the current literature evidence base. There were also
factors that we could not include in the models, such as the home and early
years environments, as we could not source real-world data for them. To
further interrogate factors involved in childhood weight, we need better
data collections.

The number of associations with childhood excess weight and obesity we
found, and the variety of things we found associated with them, further
highlight its complexity. This emphasises the need to address multiple factors
to reduce rates. Approaches that are driven both nationally and locally are
needed and require joined-up thinking and integrated implementation.
Universal policies and offers are also required, accompanied by targeted
interventions where there is greater need/risk.
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Additionally, this report has drawn out where the factors we found that are
associated with childhood excess weight and obesity overlap with each
other, such as poverty and ethnicity, and poverty and green space. However,
we do not know enough about how these factors interact with each other
and whether, combined, they lead to a greater accumulation of risk and

to inequalities in childhood excess weight and obesity. Tackling multiple
determinants at once might mean the impacts are additive and greater than
the sum of their parts.

With excess weight and obesity being a risk factor for mortality from Covid-19
in adults, tackling obesity at an early stage has been given even greater
urgency. However, the evidence suggests that the Covid-19 pandemic and
the responses to it have had an immediate negative impact on childhood
overweight and obesity prevalence. As we learn to live with Covid-19, families
face the cost-of-living crisis, and the government make decisions on their
obesity strategy, many questions remain over the future levels of childhood
excess weight and obesity, and the impacts on future levels of inequalities.
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