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Socioeconomic inequality in the provision of specific
preventive dental interventions among children in the
UK: Children’s Dental Health Survey 2003

R. Shaban,’ S. Kassim*2 and W. Sabbah'

Demonstrates that there were no significant
socioeconomic differences in the use of specific
preventive interventions among children.

Shows that there were socioeconomic differences in
regular dental attendance among children.

Suggests there are socioeconomic inequalities in
caries experience among children.

Aim To assess socioeconomic inequality regarding specific preventive interventions (fissure sealants or any treatment to
prevent caries) and dental visits among UK children. Method Data were from the Children’s Dental Health Survey 2003,

which included participants from England, Wales, Scotland, and Northern Ireland. The number of children in the analysis
was 2,286. Variables were sex, age, area of residency (for example, England), mother’s education, family social class, and
deprivation level. Descriptive and regression analyses were performed. Results There were no significant socioeconomic

differences in the use of preventive services. Deprivation and family social class (for example, intermediate and manual) were
significantly associated with less regular dental visits (odd ratio 0.41, 95% CI[0.28, 0.63]; odd ratio 0.53, 95% CI [0.31,
0.89]; odd ratio 0.37, 95% CI [0.24, 0.58], respectively). Regular dental visits were associated with reporting preventive

care for caries (odds ratio 2.25, 95% Cl [1.45, 3.49]) and with the number of sealed tooth surfaces (rate ratio 1.73, 95%
CI[1.16, 2.60]). Conclusion Despite apparent socioeconomic inequalities in regular dental visits, there was no significant
inequality in using specific preventive interventions by children in the UK. This finding should be interpreted with caution

considering the relatively small subsample included in this analysis.

Introduction

Oral health is an important public issue that
affects human life. Poor oral health can lead not
only to aesthetic problems but also to functional
problems in adulthood, such as issues with
mastication and effects on social relationships
related to appearance.' Although oral health
has dramatically improved in the last few years,
inequality has increased and the gap between
low income and high income has increased in
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developed countries.? There is also evidence on
inequality in dental caries among children in
Britain.? The occurrence of caries in children
was found to be inversely related to parental
education and socioeconomic position, in
addition to proximal risk factors, such as dietary
habits, oral hygiene, and dental attendance.’
There is also inequality in the use of dental
services by children, which exacerbates the
socioeconomic gap in the oral health of the
children.* Earlier studies have shown that higher
level parental education is related to greater
dental attendance, while higher family income
was related to the use of preventive interven-
tions, such as fissure sealant.>® Furthermore,
children from lower social classes had higher
levels of dental caries than those from higher
social classes.® These findings were repeatedly
confirmed in different countries using different
indicators of socioeconomic position.” Other
factors associated with the better use of dental
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services by children included sex (females),
area of residence (urban), and availability of
private insurance.®

In the UK, the availability of free medical
coverage provided by the NHS allegedly
reduces inequalities in the use of health services.
However, UK women from manual social classes
were less likely to have a recent flu vaccination
compared with those from non-manual social
classes. Similarly, dental check-ups and eye
check-ups were more common among women
from non-manual social classes than women
from manual social classes.’ Patients from higher
social classes showed higher attendance levels
of health check-ups for cardiovascular diseases
than those from lower social classes. However,
the disease levels were higher among those at the
bottom of the social hierarchy.'*"! Furthermore,
individuals with higher incomes or of a higher
social status or professionals were more likely to
attend preventive health services.’
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In relation to the use of dental services
by adults in the UK, despite the inclusion of
dental care under the NHS, there appeared to
be some barriers to the use of services, which
could be attributed to co-payment.'?'* On the
other hand, the NHS provides comprehensive
dental services free of charge for all children.
However, given the existence of inequalities
in dental caries among children' and the
evidence related to the use of medical services,
itis reasonable to hypothesise that inequality in
the use of dental services by children exists in
the UK. Nevertheless, the association between
socioeconomic position and the use of specific
preventive interventions by children in the UK
has not been sufficiently studied.”

The aim of this study was to assess socio-
economic inequality in the use of dental
services and to assess the determinants of the
use of specific preventive interventions among
children in the UK (England, Scotland, Wales,
and Northern Ireland) using data from the
Children’s Dental Health Survey 2003. More
specifically, we will assess the factors associated
with provision of fissure sealants as assessed by
clinicians and preventive dental care treatment
(sealant and fluoride) as reported by parents.

Materials and methods

Study population

Data were from the Children’s Dental Health
Survey (CDHS) 2003. Although this survey
has been superseded by the CDHS 2013,
it was selected because it is the last survey
that included information on the dental and
oral health of representative data from the
four nations of the UK (England, Scotland,
Wales, and Northern Ireland). The number of
children in CDHS 2003 was 12,658 individuals,
and 10,381 individuals were examined, which
achieved an 82% response rate. Children aged
5 to 15 years were included in the survey.

Measurements

The clinical examination was carried out for
all selected children by trained dentists in
schools. Clinical criteria used by the British
Association for the Study of Community
Dentistry (BASCD) was used in the screening
survey.'® The criteria were agreed by a steering
committee made up of representatives from
the commissioning health departments,
community dental services, and university
dental schools. A structured questionnaire
was used to collect sociodemographic charac-
teristics, dietary habits, oral health problems,
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oral care practices, oral hygiene, and use of
dental services. A random subsample of 5,480
examined children was selected to receive the
questionnaire; however, only 3,342 question-
naires were returned by the parents (61%
replied, 37% refused, and 1% did not respond).

Outcome variables

In this study, we used preventive dental pro-
cedures, namely clinically assessed fissure
sealant and specific preventive interventions
reported by parents as the outcome variables.
Two variables for clinically assessed fissure
sealants were used: 1) any sealed tooth; 2)

number of sealed tooth surfaces. The variable
on reported specific preventive interventions
indicated whether the child had fissure sealant
or fluoride application. Additionally, we used
a variable indicating the type of dental visit.
Dental visits were originally reported in four
categories: regular dental check-ups (visited
the dentist in the six months before the survey
for check-up); occasional check-ups (time
between visits was longer than six months);
only when needed; and never. This variable
was dichotomised to indicate regular check-up
versus irregular or no check-ups (occasional,
when needed, or never).

Table 1 Demographic and socioeconomic characteristic of participation of children’s dental
health survey 2003 in UK (England, Scotland, Wales and Northern Ireland), (N = 2,286)

8 years 908 36.6% (34.1-39.1)
Age group 12 years 777 34.4% (31.9-36.9)

15 years 606 29.1% (26.7-31.6)

Male 1159 49.5% (46.9-52.1)
Gender

Female 1127 50.5% (47.9-53.1)

England 1307 84.9% (83.5-86.2)

Wales 487 4.7% (4.2-5.2)
Countries

Scotland 194 8.1% (7-9.4)

Northern Ireland 307 2.3% (2-2.6)

16 or under 1038 54.9% (34.3-48.5)
Mother’s education 17 or 18 645 27.4% (25.1-29.8)

Over 18 603 26.7% (24.4-29)

Managerial professional 877 4.1% (37.6-42.7)

Intermediate 440 19.1% (17.2-21.3)
Family NS—SEC 3 class version

Manual 782 32% (29.7-34.5)

Never worked/unclassified | 187 8.7% (73-10.3)

Regular dental check-up 1974 86.7% (84.8-88.4)
Frequency of dental visits

Occasional check-up 312 13.3% (11.6-15.2)

Yes 618 24.7% (22.5-27)
Any treatment to prevent caries

No 1668 75.3% (73-77.5)

Deprived 374 9.3% (8.1-10.7)
Deprivation

Non-deprived 1912 90.7% (89.3-91.9)

No seal 1694 77.2% (74.9-79.3)
Sealant in permanent teeth

Seal 592 22.8% (20.7-25.1)

Mean DMFT

0.39(0.39-0.51)

Mean DMFT + dft

0.45(0.39-0.51)

Mean permanent teeth with sealed surface

0.69 (0.61-0.78)
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Explanatory variables

The National Statistics Socio-economic
Classification (NS-SEC) was used in CDHS
2003 to assess socioeconomic status. In this
study, the NS-SEC 3 categories version was used
to measure socioeconomic status. The NS-SEC
3 variables included the following categories:
managerial or professional; intermediate jobs;
manual jobs; and never worked or unclassi-
fied. Mother’s education was used as a second
indicator of socioeconomic status. The variable
included three groups of mothers who finished
education before the age of 16, from 17 to 18,
and over 18. The third marker of socioeconomic
position indicated deprivation. Children from
schools with more than 30% of children eligible
for free school meals were defined as deprived.

Covariates

Other variables included in the analysis were age
(8, 12, 15), sex, and country (England, Wales,
Northern Ireland, and Scotland). We also
included an assessment of lifetime dental caries
experience expressed as the sum of decayed and
filled deciduous teeth (DFT) and decayed, filled,
or missing permanent teeth (DMFT).

Statistical analysis

Data were analysed using SPSS using exami-
nation weights and survey commands. Only
cases with complete data were included in the
analysis and children aged 5 years were excluded
because we were interested in fissure sealants in

permanent teeth. The number included in the
analysis was 2,286. First, we assessed the distri-
bution of all variables included in the analysis,
namely, sex, age, country, type of dental visit,
mother’s education, family NS-SEC 3, DMFT,
sum of DMFT and DFT, deprivation, treatment
to prevent caries, any sealed tooth, and number
of sealed tooth surfaces. Second, the distribu-
tion of dental visits, DMFT, sum of DMFT
and DFT, reported preventive care, any sealed
tooth, and number of sealed tooth surfaces
was assessed against family NS-SEC, mother’s
education, and deprivation. A logistic regression
model was used to assess the factors associated
with regular dental visits, adjusting for sex,
age, country, sum of DMFT and DFT, family
NS-SEC 3, mother’s education, and depriva-
tion. Finally, two logistic regression models for
each reported use of specific preventive inter-
ventions and any sealed tooth and a negative
binomial regression model for the number of
sealed surfaces were constructed. These three
models were adjusted for sex, age, country, sum
of DMFT and DFT, dental visits, family NS-SEC
3, mother’s education, and deprivation.

Results

We analysed data for 2,286 children in the UK,
covering four countries: 1,307 from England;
487 from Wales; 194 from Scotland; and 307
Northern Ireland. Table 1 shows the distribu-
tion of all variables included in the analysis.
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Overall, there were 1,159 (49.5%) boys and
1,127 (50.5%) girls; proportions that are almost
the same as the gender distribution. A high
percentage of the children visited the dentist
regularly (86.7%). Only 24.7% of the popula-
tion reported they used specific preventive
interventions (treatment to prevent caries).
Table 2 shows the distribution of the type of
dental visit, DMFT, and the use of specific pre-
ventive interventions by socioeconomic indi-
cators. Children belonging to professional or
managerial families had higher rates of specific
preventive interventions (43.3%) compared
with other groups. Children whose mothers
left school over the age of 18 had higher rates
of using specific preventive interventions at
25.24%, and mothers who left school between
17 and 18 were at about 23.7%, while those
who left school under 16 years were at 24.6%.
Children whose family social class was mana-
gerial or professional had higher rates (93.2%)
of regular dental attendance than those from
intermediate (87.6%), manual families (81.8),
and those who never worked (73.4). The per-
centage of deprived children who regularly
visited a dentist was 88.4% compared to 70.4%
for non-deprived children. Distributions of
DMEFT and DFT showed that children whose
parents had manual and intermediate jobs had
the highest levels of caries. Children whose
parents had professional or managerial jobs
had more sealed teeth compared to other
groups. Finally, children whose mothers had

Table 2 Distribution of use dental services within family NS-SEC, mother’s education and father’s education in the UK (England, Scotland,
Wales and Northern Ireland) (N = 2,286)

Regular | 93.20% 87.60% 81.80% 73.40% 84.20% 87.60% 90.30% 88.40% 70.40%
Dental visit | check-
up (90.7-95) (82.9-91.1) | (77.9-85.1) | (64.6-80.7) | (81.2-86.7) | (83.8-90.7) | (86.6-93) (86.4-90.1) | (63.5-76.5)
Treatment 26.57% 24.62% 23.14% 21.37% 24.60% 23.70% 25.30% 24.87 22.46%
to prevent | Yes
caries (23.09-30.36) | (19.94-29.99) | (19.6-27.09) | (15.02-29.46) | (20.52-29.2) | (19.79-28.1) | (22.11-28.66) | (22.57-27.32) | (17.44-28.43)
23.82 20.43 22.87 2267 2297 20.97 24.26 23.05 19.98
Sealed tooth | Yes
(20.5-27.49) | (16.1-25.57) | (19.3-26.87) | (16.11-30.93) | (19.93-26.33) | (17.28-25.21) |(20.19-28.86) | (20.82-25.45) | (14.96-26.17)
Sealed tooth surfaces | 024 0.2 0.23 0.23 0.23 0.21 0.24 0.69 0.74
(mean) (0.20-0.27) | (0.16-0.25) | (0.20-0.27) | (0.15-0.30) | (0.20-0.26) | (0.17-0.25 | (0.20-0.28) | (0.61-0.78) | (0.46-1.02)
0.36 0.43 0.41 0.31 0.38 0.47 0.31 0.38 0.44
DMFT (mean)
(0.28-0.45) | (0.28-0.58) | (0.30-0.52) | (0.12-0.50)  |(0.30-0.45) | (0.33-0.61) | (0.21-0.41) | (0.32-0.44) | (0.28-0.59)
DMFTadft 0.4 05 0.49 035 0.44 0.54 037 0.44 0.51
(mean) (033-0.50) | (0.35-0.65) | (0.38-0.60) | (0.16-0.54) | (0.36-0.51) | (0.40-0.68) | (0.27-0.48) | (0.38-0.51) | (0.35-0.67)
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the highest level of education had more sealed
teeth than children whose mothers had lower
education (Table 2).

Table 3 exhibits the association between soci-
oeconomic indicators and regular dental visits
in a fully adjusted model. Only deprivation and
family NS-SEC 3 were significantly associated
with regular dental visits. Those at the bottom of
social hierarchy were less likely to visit a dentist
regularly. None of the other variables included
in this fully adjusted model were statistically
associated with dental visits (Table 3).

Table 4 exhibits the estimates for the associa-
tion between each reported use of preventive
dental care, any sealed tooth, and number of
sealed surfaces with socioeconomic factors
(mother’s education, family NS-SEC 3, and
deprivation) and dental visits. None of the
three indicators of socioeconomic position
were significantly associated with any of the
preventive services. On the other hand, regular
dental visits were significantly associated with
reporting preventive care (odds ratio 2.25, 95%
CI [1.45, 3.49]) and with number of sealed
tooth surfaces (rate ratio 1.73, 95% CI [1.16,
2.60]; Table 4). Moreover, children in Scotland
and Northern Ireland were significantly associ-
ated with reporting preventive care and use of
fissure sealant compared to England. The oldest
children reported more use of preventive care
treatment and fissure sealant. Sex was sig-
nificantly associated with reporting any sealed
tooth surface and with the number of sealed
tooth surfaces, but was not significant with any
treatment to prevent caries. The logistic regres-
sion model was adjusted for sex, age, country,
sum of DMFT and DFT, dental visits, family
NS-SEC, mother’s education, and deprivation.

Discussion

Overall, the result demonstrated variations in
the use of fissure sealant and other treatments
to prevent caries by social class. Higher percent-
ages of children of parents in managerial or pro-
fessional classes had sealed teeth and reported
using preventive services than other groups.
However, there was no statistically significant
difference in the use of preventive services by
socioeconomic status. On the other hand, rates
of dental caries were higher among those at the
bottom of the social hierarchy. Regular dental
visits were more common among children from
managerial or professional class families. There
was no significant association between the use
of preventive services with deprivation or the
mothers’ education. This finding on the use of

868

Table 3 Association between regular dental visits and socioeconomic indicators, results
from logistic regression showing odds ratios and 95% CI (N = 2,286). Data derived from
Children’s Dental Health Survey 2003, UK

Managerial professional

Reference group

Intermediate

0.53(0.31-0.89) *

Family NS—SEC 3
Manual

0.37 (0.24-0.58) ***

Never work and unclassified

0.24(0.14-0.43 ***

Over 18y Reference group
Age when mother stopped | 1 4g, 0.93 (0.57-1.51)
education : T

16 or under 0.83(0.53-1.28)

Non-deprived Reference group
Deprivation

Deprived

0.41(0.28-0.63)***

egression model adjusted for sex, age, country, sum of DMFT and dft, family NS-SEC, mother’s education and
n; OR (95%Cl) = odd ratio and 95% confidence interval; *** P <0.001 ** P <0.01 * P <0.05

Table 4 Association between socioeconomic indicators and Any treatment to preventive
caries Any sealed tooth and Number of sealed surfaces, results from logistic regression
showing odds ratios and 95% CI (N = 2,286). data derived from Children’s Dental Health

Survey 2003, UK

Managerial professional Reference group
Family Intermediate 0.89(0.63-1.26) 0.82(0.57-1.20) 0.96 (0.68-1.37)
NS-SEC3 | Manual 0.83(0.61-1.15) | 1.04(0.751.45 | 1.23(0.90-1.67)
Never worked or unclassified | 0.82 (0.50-1.3) 1.07 (0.66-1.74) 1.28(0.82-2.01)
Over 18 Reference group
Mother's 17 0r 18 0.97(0.69-136) | 0.81(0.57-1.16) 0.96 (0.69-1.34)
education
16 or under 1.09 (0.79-1.50) 0.87 (0.62-1.23) 1.01(0.74--1.37)
Non deprived Reference group
Deprivation
Deprived 0.99 (0.68-1.4) 0.89 (0.60-1.34) 1.06 (0.72-1.57)
Occasional or no visits Reference group
Dental visit
Regular dental check-up 2.25(1.45-3.49)*** | 1.52(0.99-2.32) 1.73 (1.15-2.60)**

Logistic regression model adjusted for sex, age, country, sum of DMFT and dft, dental visit, Family NS-SEC, mother’s education

and deprivation; aOR (95%Cl) = odd ratio and 95% confidence interval;b RR = rate ratio; *** P <0.001 ** P <0.01 * P <0.05

specific preventive interventions by children
in the UK was different from that observed
in other countries lacking free comprehensive
dental coverage for children.”

Other studies in the UK indicated the
presence of socioeconomic and culture
barriers in the use of dental services,'>!>!®
which is consistent with our findings pertain-
ing to regular dental check-ups. However, none
of the aforementioned studies examined the
association between socioeconomic status and
the use of specific preventive interventions

among children. To the best of our knowledge,
this is the first study that used data from a
national survey of England, Wales, Scotland,
and Northern Ireland to assess socioeconomic
inequality in the use of specific preventive
interventions among children.

The cost of using dental services is a major
barrier to access and to highly needed preventive
intervention, particularly among the sectors of
the populations with the highest levels of caries,
and it exerts financial burden on individuals
and communities.'” Furthermore, children are
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less likely to have dental insurance compared
to medical insurance.” Unsurprisingly, studies
from different parts of the world demonstrated
socioeconomic inequalities in dental attend-
ance by children and subsequent inequalities
in dental caries.”'”?% On the other hand, the
UK National Health Service includes dental
services and provides free of charge comprehen-
sive dental care for children. The findings of the
current study pertaining to the lack of statisti-
cally significant socioeconomic variations in the
provision of fissure sealants as assessed by clini-
cians and preventive dental care as reported by
parents imply that the availability of free dental
services for children could actually eliminate
inequality. However, this finding should be
interpreted with caution given the relatively
small subsample included in this analysis.
Perhaps more importantly, despite the apparent
lack of inequalities in the use of specific preven-
tive interventions, inequality in the severity and/
or extent of dental caries experience persisted
in the same population, thus highlighting other
determinants of children’s caries.

In the current study, deprived children and
those whose parents were at the lower end of
family NS-SEC 3 were significantly less likely
to visit a dentist regularly. This observation
highlights the indirect cost of access to dental
services. Factors such as inability to take time
off work to take a child to the dentist and
the cost of transportation are more likely to
be experienced by those at the bottom of the
social hierarchy and exert an additional barrier
to access to dental care despite the free avail-
ability.”” Furthermore, other factors such as
ethnicity, language barriers, and anxiety could
also have contributed to inequality in regular
dental visits observed in this study.”

Although the CDHS 2013 was available at
the time the study was conducted, we opted to
use CDHS 2003 as it was the last survey that
included a nationally representative sample
of all four nations of the UK. Furthermore,
although changes to the NHS contracts have
been introduced to England and Wales in 2006,
we argue that the inequality in the provision of
the preventive interventions in the four nations
of the UK has not been affected. Additionally,
newer changes to dental contracts have been

initiated after the CDHS 2013. Furthermore,
the conclusion about the inequality in use of
these services by children is also corroborated
by evidence from other countries and from
non-dental preventive interventions.>®

There are some limitations of this study.
The cross-sectional design of the study does
not support temporality of relation between
exposure and outcome. The relatively small
size of the subsample included in the study
could have influenced the findings. Finally,
other factors that could have influenced the
use of services, such as ethnicity, language, and
anxiety were not included in the analysis.

Conclusion

Non-deprived children and those from
families with managerial or professional jobs
were significantly more likely to visit a dentist
regularly than their less affluent counterparts.
While the rates of use of specific preventive
interventions were higher among more affluent
children, there was no statistically significant
socioeconomic difference in the use of these
services. The findings imply that the avail-
ability of free dental care for children in the
UK eliminates inequalities in use of preventive
services. However, this should be interpreted
with caution given the limitation of the sample.
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