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Executive summary  

 
 

This report presents summarised results from the Public Health England (PHE) National Dental 

Epidemiology Programme (NDEP) survey of 3-year-old children, 2019 to 2020.1 Data collection 

was curtailed by the outbreak of the coronavirus (COVID-19) infection and the closure (except 

to children of key workers) of all schools and nurseries in England in March 2020. Therefore the 

survey had to be terminated and the final 3 months of data collection were lost. This meant 20 

of 151 upper tier and 67 of 314 lower-tier local authorities were unable to return useable data. 

Additionally 30 upper-tier local authorities did not commission the survey. Very few areas 

reached the minimum sample size of 250 children and the results should be interpreted with 

caution, particularly when making comparisons with other surveys.  

 

However, nationally 19,479 3-year-olds participated in the survey allowing estimates of 

prevalence and severity of disease experience at national and regional levels and for the 

majority of upper-tier local authorities. Experience of dental decay includes decayed teeth as 

well as teeth missing or filled due to decay. Of the 3-year-olds participating in the survey, 10.7% 

already had experience of dental decay despite having had their back teeth for just 1 or 2 years. 

Among the 10.7% of children with experience of dental decay, each had on average 3 affected 

teeth (CI 2.81-3.03)2 (at age 3-years, children normally have all 20 primary teeth).  

 

Regional variations existed, with the highest experience of dental decay in northern England. 

Three-year-old children living in Yorkshire and The Humber were more than twice as likely to 

have experience of dental decay (14.7%) than children living in the East of England (6.7%). In 

some local authority areas up to a third of 3-year-olds had experience of dental decay, for 

example Salford, which had the highest prevalence in England (27.5%).  

 

Children living in the most deprived areas of the country were almost 3 times as likely to have 

experience of dental decay (16.6%) as those living in the least deprived areas (5.9%). There 

was also variation in prevalence of experience of dental decay by ethnic group and this was 

significantly higher in the Other ethnic group3 (20.9%) and the Asian and Asian British ethnic 

group (18.4%) than other groups.  

 

This is the second national survey undertaken for this age group in England. The first was 

completed in 2013, also by PHE (1). The findings indicate that the oral health of 3-year-olds has 

changed little since 2013 when 11.7% had experience of dental decay.  

 

 

 

 

 
1 Survey data were collected during the 2019 and 2020 school years.   
2 All report confidence intervals are the 95% confidence intervals. This is the range of measures in which we can be 95% 

confident that the true value lies. 
3 The ethnicity code set reflects categories used in the 2011 national population census 

https://www.ethnicity-facts-figures.service.gov.uk/style-guide/ethnic-groups
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Local authorities are responsible for improving health, including oral health (2). This report 

provides baseline and benchmarking data that may be used in joint strategic needs 

assessments and oral health needs assessments to plan, commission and evaluate oral 

health improvement interventions and dental services. PHE and the National Institute for 

Health and Care Excellence have published documents to support local authorities in these 

activities (3) (4) (5) (6) (7). 

Dental decay is largely a preventable disease. Further work to improve oral health and 

reduce inequalities is needed as by the age of 3-years, 1 in 10 three-year-olds had 

experience of obvious dental decay and in some areas this was as high as 1 in 4. 

Poor oral health impacts on children and families affecting children’s ability to eat, smile 

and socialise and causing pain and infection with days missed at nursery, and for 

parents work, to attend the dentist and hospital to have teeth out. 

Summary results can be found in Appendix A and Appendix B of this report. Full tables of 

results are available from the oral health collections page.  
  

https://www.gov.uk/government/collections/oral-health#healthcare-public-health
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Introduction 
 

This report presents a summary of the results of the oral health survey of 3-year-old children 

during the 2019 to 2020 school year. This is only the second survey of this particular age group 

to have been performed in England. The previous one was undertaken in 2012 to 2013. Of 

particular note is that data collection was curtailed by the outbreak of the coronavirus (COVID-

19) infection and the closure (except to children of key workers) of all schools and nurseries in 

England in March 2020. This meant many lower tier authorities had to terminate the survey 

before any data was collected or terminate part way through data collection.  

 

Across the UK, standardised and coordinated biennial surveys of child dental health have been 

conducted since 1985, to standards set by the British Association for the Study of Community 

Dentistry (BASCD) (8) (9) (10). Gradually, coordinated surveys across the UK have been 

replaced by individual nations working to their own timetables. This has resulted in high quality, 

comparable data for use by local, regional and national government and the NHS in planning 

health services and interventions. It is also crucial in understanding and addressing persistent 

regional health inequalities. PHE has responsibility for coordinating these surveys in England as 

part of the National Dental Epidemiology Programme of annual surveys.  

 

The PHE national dental public health team facilitated the survey and worked to BASCD 

guidance, which helped ensure standardisation of examiners. The responsibility for 

commissioning the survey lies with upper-tier local authorities, as set out in Statutory Instrument 

3094 (2012) (11). Those local authorities that participated commissioned local dental providers 

to undertake the fieldwork according to a national protocol (12).  

 

Information from the surveys is vital to inform oral health needs assessments at a local level. 

NHS and local authority commissioners utilise the information as part of the commissioning 

cycle when planning and evaluating local services and health improvement interventions.  

 

The survey reported here provides information on the prevalence and severity of experience of 

dental decay in 3-year-old children attending nurseries, both private and state funded, nursery 

classes attached to schools and playgroups. It has not been possible to include children who do 

not attend such sites and the possibility for bias from this is acknowledged but cannot be 

measured as reliable estimates for the numbers of children outwith the sites included in this 

survey are unavailable.  
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Method 
 

The survey was undertaken during the 2019 to 2020 academic year. The survey population was 

children who had reached the age of 3 years but not yet had their fourth birthday on the day of 

examination. The sampling frame was children attending nurseries (both state-funded and 

private) and nursery classes attached to schools and playgroups. The sampling unit was local 

authority boundaries at unitary, metropolitan or lower tier levels. Random samples were drawn 

for each local authority in England using a method that ensured the sample mirrored the 

proportions of children attending each type of childcare institution within each local authority. 

Data was collected by trained and calibrated clinicians who were typically employed by NHS 

trusts providing community dental services. BASCD standards for sampling, training and 

calibration of examiners and the clinical examination (8) (9) (10) were applied, as in previous 

surveys.  

 

A visual-only examination method was used and informed the d3mft index. This is the standard 

severity index for teeth with experience of dental decay. It includes teeth with visually obvious 

decay into dentine, which was the threshold for recording the presence of decay and is 

indicated by the subscript ‘3’ (d3t), missing teeth due to decay (mt) and filled teeth due to decay 

(ft). Visually obvious decay into dentine is the measurement threshold that is widely accepted in 

the literature for dental surveys, but it provides an underestimate of the true prevalence and 

severity of disease as it does not capture decay confined to the tooth enamel. The presence 

and absence of plaque and extensive decay using the pufa index (open pulp (p), traumatic 

ulceration (u), (f) fistula, (a) abscess) were also recorded. 

 

The protocol also required that written consent from a child’s parent or from someone with the 

competence to give consent on behalf of a child was obtained before any child could participate 

in the survey.  

 

Data was collected using a tailor-made data collection format in Microsoft Access. Electronic 

files of the raw, anonymised data were uploaded to a secure folder on a shared network drive 

by regional dental epidemiology coordinators (DECs). The data was collated, checked and 

cleaned. Using the home postcodes of the participants, the data was assigned to lower super 

output areas so that Index of Multiple Deprivation 2019 (IMD 2019) scores could be assigned 

(13).  
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Population weighting4 was used to calculate estimates of a range of measures of oral health for 

each local authority. Deprivation scores were used to allow weighting of the data to more 

closely match the actual distribution of deprivation quintiles5 in the source population. 

 

Prevalence of experience of dental decay is presented with confidence limits calculated using 

the Wilson-Score method. Due to the skewed nature of the data, mean numbers of teeth with 

experience of dental decay for all children (for trend comparison) and mean numbers for those 

children with experience of dental decay are presented together with the upper and lower 95% 

confidence limits. The median number of teeth with experience of dental decay for all children is 

also presented at national level, together with the interquartile range, in line with good practice 

for reporting dental epidemiological studies (14). However, the median values at regional and 

local authority area level are not presented. This is due to the distribution of experience of 

dental decay in the 3-year-old population where the majority of children have not experienced 

the disease hence the median values are all zero.  

 

Error bars indicate 95% confidence limits on charts in this report. Confidence intervals were 

used to assess statistical significance. 

 

Data suppression was applied when there were fewer than 6 children examined to avoid 

identification of individuals. 

 

 

  

 

 

 

 
4 The sampling method used for this survey was childcare settings based and therefore not truly representative of the population 

of 3-year-old children by Index of Multiple Deprivation (IMD) quintile. Thus, the sample was treated as a stratified random 

sample, that is, children were selected randomly from each IMD quintile but the sampling probability varied between IMD 

quintiles. For this reason, IMD-weighted estimates were produced to provide more robust estimates of overall prevalence. 

 
5 Deprivation quintiles divide populations into fifths according to distribution of IMD 2019 scores. 
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Results 
 

Headline results from the survey are presented in this report at national, regional and upper-tier 

local authority level. Full reporting at lower-tier local authority level was not possible as data was 

missing for almost half of the local authorities due to the impact of COVID-19. Full tables of 

results at national, government region, lower and upper-tier local authorities are available from 

the oral health collections page.  

 

 

Participation in the survey and impact of COVID-19  

Data collection for the survey was planned to run from October 2019 until the end of the school 

year in July 2020. COVID-19 arrived in the UK in late January 2020. Over the subsequent 

months, it caused unprecedented upheaval and disruption to the country. On 20 March 2020, it 

was announced that all schools and childcare settings would close (except to children of key 

workers) until further notice. Therefore the survey had to be terminated and the final 3 months 

of data collection were lost.  

 

In total, 121 upper-tier local authorities out of 151 commissioned the survey. Those that did not  

commission the survey did so for a variety of reasons including an inability to commission a 

team to undertake the fieldwork. A further 17 upper-tier local authorities did not return any data 

due to the COVID-19 pandemic and 3 more did not reach the minimum sample size of 30 for 

results to be reported. This meant estimates were available for 101 upper-tier and 165 out of 

314 lower-tier local authorities (Map 1). Very few lower tier local authorities reached the 

minimum sample size of 250 children and the results should be interpreted with caution, 

particularly when making comparisons with other surveys.  

 

It should be noted that the South East region estimates only included data for a quarter of its 

upper-tier local authorities and the regional level findings should be interpreted with great 

caution. The North West region was also affected and approximately half of its upper-tier local 

authorities are not represented in the data. 

 

 

 

 
 
  

https://www.gov.uk/government/collections/oral-health#healthcare-public-health
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Map 1: Overview of participation in the 3-year-old survey in England by lower-tier local 
authority, 2019 to 2020. 

 

A total of 19,479 participants were linked to geographical areas and included in the final 

analysis, which represented 3% of the population of this age cohort. This was a considerable 

decrease in sample size from 2013, when 53,814 children (8% of the population) were 

examined. The main reason for the smaller number of participants was the impact of the 

COVID-19 pandemic. Additionally, 24 fewer upper-tier local authorities commissioned the 

survey than in 2012 to 2013.  

 

The proportion of 3-year-olds who participated in the survey varied at regional level from 6% in 

the East Midlands to 1% in the South East and West Midlands. At upper-tier local authority level 

the range was from 25% in Hartlepool to 0.7% in Manchester.  
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In the areas where there was at least 1 examination, the proportion of consent sought children 

who were examined was approximately 44%, ranging from 65% in the East of England to 16% 

in the South West. It is likely that non-response bias applies and should be considered when 

drawing conclusions. 

 

Approximately 9% of children with consent refused to take part on the day of examination. 

Absenteeism accounted for a further loss of approximately 11% of consented children.  

 

Of the children examined, 73.8% were from a white ethnic background, 8.8% from an Asian or 

Asian British background, 5.7% from a mixed ethnic background, 3.8% from a Black or Black 

British ethnic background, 2.1% from an ‘other’ ethnic background and 5.8% no ethnic 

background was provided. These proportions were similar to those of the general population of 

3-year-olds in England. 

 

The deprivation profile of the data collected was also similar to that of the general population of 

3-year-olds in England.  

 

 

Prevalence of experience of dental decay in 3-year-
olds 

In England, 10.7% of 3-year-old children surveyed had experience of dental decay. Prevalence 

varied across the regions from 6.7% in the East of England to 14.7% in Yorkshire and The 

Humber (Figure 1; Map 2). Some regional values were disproportionately affected by limited 

participation in the survey, for example, almost three quarters of upper tier local authorities in 

the South East did not participate in the survey.  
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Figure 1: Prevalence of experience of dental decay in 3-year-olds in England by region, 
2020. 

 
 
Note: data missing for three-quarters of the local authority areas in the South East region; error bars represent 95% confidence 
limits. 
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Map 2: Prevalence of experience of dental decay in 3-year-olds in England by region, 
2020. 

 
 

At upper-tier local authority level there were wider variations in prevalence of experience of 

dental decay, ranging from 0.9% in Sheffield to 27.5% in Salford (Map 3). 
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Map 3: Prevalence of experience of dental decay in 3-year-olds in England by upper-tier 
local authority, 2020.  
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Variations in prevalence of experience of dental 
decay in 3-year-olds 

Within regions there are differing levels of variation in the proportion of children with experience 

of dental decay between local authority areas (Figure 2). The widest level of variation was found 

in Yorkshire and Humber, where the local authority area with the lowest prevalence had 0.9% of 

children having experience of dental decay and the highest with 26.2% of children having 

experience of dental decay. In the South East the range was narrower from 6.6% to 12.2%. 

However, few local authorities commissioned the survey in the South East and this may not 

reflect the true picture. 

 
Figure 2: Range of experience of dental decay in upper-tier local authority areas among 
3-year-olds in England by region, 2020. 
 

 
Note: data missing for three-quarters of the local authority areas in the South East region 

 

The variations in prevalence of experience of dental decay between lower-tier local authority 

areas within each region are shown below (Figures 3 to 11). In almost half of lower-tier local 

authorities, data could not be collected due to COVID-19. Data could not be reported in some 

local authority areas where the number of children examined was too small to be included in the 

analyses and this is reflected in the charts below as ‘data not available’.

0

5

10

15

20

25

30

35

40

East
Midlands

East of
England

London North East North West South East South West West
Midlands

Yorkshire
and Humber

P
re

v
a

le
n

c
e

 o
f 

e
x

p
e

ri
e

n
c

e
 o

f 
d

e
n

ta
l 
d

e
c

a
y
 (

%
)

Region

Range from lowest to highest experience of dental decay (%)
Lowest to highest confidence limits



Oral health survey of 3-year-old children 2020: a report on the prevalence and severity of dental decay 

15 

 
Figure 3: Prevalence of experience of dental decay in 3-year-olds in the East Midlands by lower-tier local authority area, 
2020. 

 

 
Note: error bars represent 95% confidence limits.  

0

5

10

15

20

25

30

35

40

P
re

v
a

le
n

c
e

 o
f 

e
x

p
e

ri
e

n
c

e
 o

f 
d

e
n

ta
l 
d

e
c

a
y
 (

%
)

Lower-tier local authority

No sites visited due to 
Covid-19 lockdown



Oral health survey of 3-year-old children 2020: a report on the prevalence and severity of dental decay 

16 

 
Figure 4: Prevalence of experience of dental decay in 3-year-olds in the East of England by lower-tier local authority area, 
2020. 

 

 
Note: error bars represent 95% confidence limits. 
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Figure 5: Prevalence of experience of dental decay in 3-year-olds in London by lower-tier local authority area, 2020. 

 

 
Note: error bars represent 95% confidence limits. 
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Figure 6: Prevalence of experience of dental decay in 3-year-olds in the North East by lower-tier local authority area, 2020. 

 

 
Note: error bars represent 95% confidence limits. 
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Figure 7: Prevalence of experience of dental decay in 3-year-olds in the North West by lower-tier local authority area, 2020. 

 

 
Note: error bars represent 95% confidence limits. Blackpool data collected in 2019. 
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Figure 8: Prevalence of experience of dental decay in 3-year-olds in the South East by lower-tier local authority area, 2020. 

 

 

Note: error bars represent 95% confidence limits. 
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Figure 9: Prevalence of experience of dental decay in 3-year-olds in the South West by lower-tier local authority area, 2020. 

 

 
Note: error bars represent 95% confidence limits. 
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Figure 10: Prevalence of experience of dental decay in 3-year-olds in the West Midlands by lower-tier local authority area, 
2020. 

 

 
 
Note: error bars represent 95% confidence limits.  
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Figure 11: Prevalence of experience of dental decay in 3-year-olds in Yorkshire and The Humber by lower-tier local 
authority area, 2020. 

 

 
 
 
Note: error bars represent 95% confidence limits. 
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Severity of experience of dental decay in 3-year-
olds 

As the proportion of 3-year-old children across England with experience of dental decay was 

10.7%, the mean number of teeth with experience of decay in all children examined was low at 

0.3 (CI 0.30-0.33). The median number of teeth with experience of dental decay was 0 (inter 

quartile range 0, 0-0), which was to be expected, as more than 80% of children surveyed had 

no experience of dental decay. 

 

There was little variation in the severity of experience of dental decay between the regions. All 

examined means and means in only those children who have experience of dental decay are 

presented below (Table 1).   
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Table 1: Mean and median number of teeth with experience of dental decay, including 
incisors, in 3-year-olds in England, by region 2020. 
 

Region 

name 

Percentage 

of 

population 

examined 

Mean number of 

teeth with 

experience of 

dental decay in 

those examined 

(95% confidence 

intervals) 

Mean number 

of teeth with 

experience of 

dental decay in 

those with 

decay 

experience 

(95% 

confidence 

intervals) 

Median 

number of 

teeth with 

experience 

of dental 

decay in 

those with 

decay 

experience 

Inter 

quartile 

range 

(Q1-Q3) 

North East 5 
0.3 

(0.25 - 0.38) 

3.1 

(2.66 - 3.49) 
2 

3 

(1 - 4) 

North 

West 
4 

0.4 

(0.36 - 0.47) 

3.0 

(2.78 - 3.29) 
2 

3 

(1 - 4) 

Yorkshire 

and The 

Humber 

2 
0.4 

(0.35 - 0.51) 

2.9 

(2.56 - 3.28) 
2 

3 

(1 - 4) 

East 

Midlands 
6 

0.3 

(0.23 - 0.32) 

2.8 

(2.55 - 3.13) 
2 

3 

(1 - 4) 

West 

Midlands 
1 

0.3 

(0.18 - 0.34) 

2.4 

(1.89 - 2.96) 
2 

1 

(1 - 2) 

East of 

England 
5 

0.2 

(0.17 - 0.23) 

3.0 

(2.68 - 3.34) 
2 

3 

(1 - 4) 

London 3 
0.4 

(0.34 - 0.43) 

3.1 

(2.85 - 3.32) 
2 

3 

(1 - 4) 

South East 1 
0.2 

(0.16 - 0.28) 

2.7 

(2.19 - 3.15) 
2 

2 

(1 - 3) 

South 

West 
2 

0.3 

(0.25 - 0.38) 

2.7 

(2.29 - 3.04) 
2 

2 

(1 - 3) 

England 3 
0.3 

(0.30 - 0.33) 

2.9 

(2.81 - 3.03) 
2 

3 

(1 - 4) 

Note: data missing for three-quarters of the local authority areas in the South East region. 
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There was some variation in the severity of experience of dental decay at upper tier local 

authority level, ranging from 0.0 (CI 0.00-0.07) in Sheffield to 1.1 (CI 0.67-1.46) in North 

Lincolnshire.  

 

As the majority of children had no experience of dental decay it is important to look at the 

severity of disease in only those children who have experience of dental decay. Among these 

children, the mean number of teeth with experience of dental decay was 2.9 (CI 2.81-3.03). At a 

regional level there was little variation in experience of dental decay among 3-year-old children 

with any decay experience (Figure 12). The median number of teeth with experience of dental 

decay among these children was 2 (inter quartile range 3, 1-4) (Table 1). 
 
Figure 12: Mean number of teeth with experience of dental decay in 3-year-olds with any 
decay experience in England by region, 2020. 

 
Note: data missing for three-quarters of the local authority areas in the South East region; error bars represent 95% confidence 
limits. 

 

At upper-tier local authority level the variation was greater, ranging from 1.2 (CI 1.17-1.17) teeth 
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Untreated dental decay in 3-year-olds 

The majority of experience of dental decay in this age group was obvious, untreated decay. On 

average, 3-year-old children with experience of dental decay had 2.6 (CI 2.48-2.70) teeth with 

untreated decay into dentine. At the regional level the average number of decayed teeth ranged 

from 2.0 (CI 1.44-2.49) in the West Midlands to 2.8 (CI 2.57-3.07) in the North West (Figure 13). 

The number of teeth with untreated dental decay ranged from 1 to 16 and the median was 2 

(inter quartile range 3, 1-4). 
 
Figure 13: Mean number of teeth with experience of dental decay among 3-year-olds with 
any decay experience in England by region, 2020. 

 

 
Note: data missing for three-quarters of the local authority areas in the South East region; error bars represent 95% confidence 
limits. 
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should be taken in making assumptions about the extent or the quality of clinical care available 

when using this index.  

 

The proportion of decayed teeth that were filled was 4.4% across England. This varied between 

regions from 2.5% in the North West to 6.4% in the South East (Figure 14).  
 
Figure 14: Care index in 3-year-olds in England by region, 2020. 

Note: data missing for three-quarters of the local authority areas in the South East region; error bars represent 95% confidence 
limits. 

 
 

The proportion of 3-year-olds with experience of 
dental decay with missing teeth  

The most likely reason for missing teeth at this age is extraction. Extraction of teeth in young 

children usually involves admission to hospital and a general anaesthetic. The proportion of 3-

year-olds with experience of dental decay who had had teeth extracted in England was 7.2% 

and each child had on average 2.9 (CI 2.43-3.35) teeth removed. The number of teeth removed 

ranged from 1 to 14 and the median was 2 (inter quartile range 3, 1-4).  

At regional level the proportion of 3-year-olds with experience of dental decay who had had 

teeth extracted ranged from 3.6% in the North West to 20.5% in the South East (Figure 15). It 

0 1 2 3 4 5 6 7

South East

East Midlands

North East

South West

London

Yorkshire and The Humber

England

West Midlands

East of England

North West

Care Index (%)

R
e
g

io
n

England



Oral health survey of 3-year-old children 2020: a report on the prevalence and severity of dental decay 

29 

should be noted that these figures do not necessarily reflect need for extractions but the 

variable access to hospital dental services across the country. 

Figure 15: Percentage of 3-year-old children with experience of dental decay who had 
had one or more teeth extracted due to decay in England by region, 2020. 
 

 
 
Note: data missing for three-quarters of the local authority areas in the South East region; error bars represent 95% confidence 
limits. 
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Figure 16: Prevalence of experience of dental decay in 3-year-olds in England, 2020 by 
national Index of Multiple Deprivation (IMD) 2019 quintiles. 

 

 
Note: error bars represent 95% confidence limits. 
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Figure 17: Slope index of inequality in the prevalence of experience of dental decay in 3-
year-olds in England, 2020. 

 

 
 

Note: error bars represent 95% confidence limits. 
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Figure 18: Prevalence of experience of dental decay in 3-year-olds in England by ethnic 
group, 2020. 

 
 
Note: error bars represent 95% confidence limits. 

 

Among those children with any experience of dental decay, children from the Other ethnic group 

had on average more teeth with decay experience (4.3 teeth) than children from any of the 

other ethnic groups (Figure 19). 

Figure 19: Mean number of teeth with experience of dental decay among 3-year-olds with 
any experience of dental decay in England by ethnic group, 2020. 

 
Note: error bars represent 95% confidence limits. 
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Within ethnic groups, in the White group, children from Gypsy or Irish traveller (26.5%) and 

White other (16.3%) ethnic groups had a greater prevalence of experience of dental decay than 

children from the White British ethnic group (8.4%) (Figure 20). 

 

Figure 20: Prevalence of experience of dental decay in 3-year-olds in England within the 
White ethnic group, 2020.  

 
 
Note: error bars represent 95% confidence limits. 

 

In the Asian ethnic group, children from the Pakistani ethnic group (22.2%) had a greater 

prevalence of experience of dental decay than children from the Indian group (14.5%) (Figure 

21). 

 
Figure 21: Prevalence of experience of dental decay in 3-year-olds in England within the 
Asian or Asian British ethnic group, 2020. 

 
 
Note: error bars represent 95% confidence limits. 
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There were no significant variations in prevalence of experience of dental decay within the 

Black or Black British, Mixed and Other ethnic groups. 

 

 

Prevalence of experience of dental decay of incisor 
teeth 

The prevalence of experience of dental decay of incisor teeth was 3.4% in England and varied 

by region. London (5.0%) and the North West (4.8%) had the highest prevalence. The West 

Midlands and the South East had the lowest prevalence (1.8%) (Figure 22).  

 

Experience of dental decay of incisor teeth in this age group is associated with infant feeding 

practices such as consuming sugar -sweetened drinks from a feeding bottle, especially when 

these are given overnight or for long periods of the day (16).  
 
Figure 22: Prevalence of experience of dental decay affecting incisor teeth in 3-year-olds 
in England by region, 2020. 
 

 
 
Note: data missing for three-quarters of the local authority areas in the South East region; error bars represent 95% confidence 
limits. 
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Children with pufa signs at the time of the 
examination  

The pufa index measures the clinical consequences of advanced tooth decay. Across England 

0.4% of 3-year-olds had one or more pufa signs. The prevalence was 1.0% or less across all 

regions (Figure 23).  

 
Figure 23: Prevalence of pufa in 3-year-olds in England by region, 2020. 

 
Note: data missing for three-quarters of the local authority areas in the South East region; error bars represent 95% confidence 
limits. 
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Figure 24: Prevalence of substantial amounts of plaque in 3-year-olds  
in England by region, 2020. 

 
Note: data missing for three-quarters of the local authority areas in the South East region; error bars represent 95% confidence 
limits. 

 

 

Comparisons with previous 3-year-old survey 

This is the second national survey undertaken for this group in England. The first was 

completed in 2013, also by PHE (1). The same methods for consent to participate in the 

surveys and application of weighting to the data were used in both surveys. The limitations of 

the data mean that subnational comparisons should be undertaken with great caution where 

participation rates between the surveys is markedly different. At a national level the data was 

broadly representative in terms of deprivation and ethnicity and of a large sample size which 

gives more confidence to national comparisons. 

 

The findings indicate that the oral health of 3-year-olds did not change significantly from 2013 to 

2020 in terms of prevalence (11.7% and 10.7% respectively), severity of experience of dental 

decay in all children (0.4 and 0.3) and severity of experience of dental decay in those children 

with any decay experience (3.1 and 2.9 teeth). The prevalence of experience of dental decay of 

incisor teeth was also similar across the 2 surveys (3.9% and 3.4%) as was the severity of 

untreated dental decay in those children with any decay experience (2.7 and 2.6 teeth) and the 

care index (4.0% and 4.4%). The slope index of inequality was also similar across the 2 surveys 

(13.8% and 14.4%).  
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Implications of results  
 

Limitations of the survey 

This is the second survey of 3-year-olds across England. The numbers of children examined 

were markedly lower than in 2013 due to both COVID-19 and 20% of upper tier local authorities 

opting not to commission the survey. While the survey had over 19,000 participants, there were 

both geographical gaps in the data and the majority of areas did not achieve the minimum 

sample size. This disproportionately affected the south east and north west regions. However, 

nationally the sample was largely reflective of the 3-year-old population in terms of deprivation 

and ethnicity. 

 

A further limitation was that the survey did not recruit from the entire population of 3-year-olds. 

Identifying children who did not attend private and state funded nurseries, nursery classes 

attached to schools and playgroup was not possible. The likelihood of bias from this is 

acknowledged but cannot be measured as reliable estimates for the numbers of children outwith 

the sites included in this survey are unavailable.  

 

As with other National Dental Epidemiology Programme surveys, this survey employed positive 

consent. Positive consent has been shown to adversely affect participation rates and consent 

rates may be lower in those with higher levels of dental decay experience and those living in 

more deprived areas. Both of these factors could contribute to underestimation of severity and 

prevalence of dental decay experience. However, it is difficult to model the data to control for 

the effect of positive consent (17). 

 

The survey only measured experience of dental decay at the threshold of visually obvious 

dentinal decay. This is a later stage of decay where intervention would involve filling or 

removing the tooth. Identification of children with earlier stage decay, which was amenable to 

arrest or reversal, could allow more effective targeted prevention to avoid the development of 

dentinal decay that may require more aggressive intervention. 
 
 

Variation and inequality 

As with other age groups (18), there was inequitable distribution of experience of dental decay 

and 3-year-olds living in the most deprived areas of the country were almost 3 times as likely to 

have experienced decay than those living in the least deprived areas. Three-year-olds in the 

most deprived areas were also more likely to have more severe decay.  

 

It is noteworthy that across England, experience of dental decay was already apparent in more 

than 1 in 10 children by the age of 3-years, and up to 1 in 4 children in some areas. Those 

children with experience of decay had on average 3 affected teeth.  
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Putting this information to use 

Good oral health is fundamental to ensure good general health and wellbeing. Poorer oral 

health in young children can result in pain and infection and lead to difficulties with eating, 

sleeping, playing and socialising. There are also significant costs on society associated with oral 

diseases, not least the costs of hospital admissions for tooth extractions. Dental decay is one of 

the most common causes of hospital admission in young children. These impacts and costs are 

mostly avoidable as dental decay is a preventable disease. 

 

Of the 3-year-olds participating in the survey, 10.7% already had experience of dental decay. Of 

these children 7.2% had one or more teeth extracted. Removal of decayed teeth, usually due to 

pain, will often require hospital admission and general anaesthesia. Longer term consequences 

are that children who have decay at an early age are likely to go onto develop dental decay in 

their permanent teeth and to enter a lifetime cycle of repair, which may lead to eventual tooth 

loss (19). A further study has shown that 40% of children with dentinal decay went on to 

experience tooth ache and infection (20). The strong link between dental decay and deprivation 

is well established. ‘The impacts of poor oral health disproportionally affect the most vulnerable 

and socially disadvantaged individuals and groups in society. These differences in oral health 

across population groups do not occur by chance, nor are they inevitable. Oral diseases are 

largely preventable and therefore are avoidable. Reducing these oral health inequalities is a 

matter of social justice and ethical imperative’ (15 p8). 

   

The cause of dental decay is well understood and is related to the frequent exposure of teeth to 

fermentable carbohydrates, most commonly through eating and drinking sugary snacks and 

drinks (21). In this young age group the impact of infant feeding and weaning is of particular 

note. High frequency of consumption of sugar-containing food and drink is also a contributory 

factor to other issues of public health concern in children, for example, childhood obesity.  

 

Recommendations advocate that the amount and frequency of consumption of foods and drinks 

that contain free sugars should be reduced and to avoid sugar containing foods and drinks at 

bedtime (22) . Also from six months of age infants should be introduced to drinking from a free-

flow cup, and from age one year feeding from a bottle should be discouraged (21).There is also 

abundant evidence that increasing fluoride availability to individuals and communities is 

effective at reducing dental decay (3) (21). The government set out a commitment in the 

prevention green paper to consult on a new school tooth brushing scheme and support water 

fluoridation (23). 

 

Local authorities, which have a responsibility to improve oral health, may use this information to 

develop joint strategic needs assessments to plan and commission oral health improvement 

interventions to address the needs of their populations. PHE and the National Institute for 

Health and Care Excellence have published documents to support local authorities in these 

activities (3) (4) (5) (6) (7). 
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NHS England and NHS Improvement may use this information in oral health needs 

assessments to inform the commissioning of oral healthcare services.  

 

Local authorities may also wish to seek dental public health advice with regard to 

commissioning of specific surveys or larger samples using this method to evaluate their 

interventions and gain more detailed information about the oral health of their populations.   

 

 

Accessing further data 

Cleaned and verified copies of the raw, anonymised data will be available to dental 

epidemiology coordinators. This will enable them and their colleagues working in PHE centres 

to make maximum use of their data if further analysis is required for local use. 

 

Local authority personnel can apply to become a super-user and access the raw, anonymised 

data for specific purposes following the steps below.  

 
1. Local authority requestor to send an email to DentalPHIntelligence@phe.gov.uk providing 

the following information: 
a. name of individual to be allocated as ‘super user’ 
b. local Authority 
c. contact details 

2. The nominated super-user will be contacted by a member of the national dental public health 
team who will send a data sharing agreement for signing.  

3. Once the signed agreement has been received and authorised, the super-user will be sent 
their (anonymised) data along with a set of analysis guidance notes. 

 

Any other data requests that are for national data or complex queries should be emailed to 

DentalPHIntelligence@phe.gov.uk  

 

  

mailto:DentalPHIntelligence@phe.gov.uk
mailto:DentalPHIntelligence@phe.gov.uk
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Appendix A. National Dental Epidemiology Programme for 
England, Oral Health Survey of 3-year-olds 2020, upper-tier 
local authority 
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Appendix B. National Dental Epidemiology Programme for 
England, Oral Health Survey of 3-year-olds 2020, lower-tier 
local authority 
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