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Abstract

Studies on links between Oral Health-Related Quality of Life (OHRQoL) and use of dental
services among UK children are lacking. This study aimed to assess the relationship be-
tween OHRQoL and dental attendance in 12- and 15-year-old children in the UK using sec-
ondary data from the UK Child Dental Health Survey (CDHS, 2013). Methods: OHRQoL
was measured as the exposure using the Child-OIDP (Oral Impacts on Daily Performances),
and dental attendance was the outcome in this analysis. Dental attendance was measured
by asking children whether they visited the dentist regularly, only when in trouble, or
never. Logistic regression models analysed the relationship between OHRQoL and dental
attendance accounting for potential confounding factors such as socio-demographic char-
acteristics, health behaviours, and anxiety. Results: Data from 4136 children aged 12 and
15 years found that the prevalence of dental attendance ‘only when in trouble or never’
was 20.5% among children who reported at least one impact, compared to 13.6% among
children reporting no impacts. A social gradient was apparent, as 28% of children living
in deprived areas exhibited problem-oriented dental attendance compared with 8.6% in
affluent areas. Logistic regression unadjusted estimates of children who reported at least
one impact on QoL had 1.64 times greater likelihood of visiting the dentist ‘only when in
trouble or never’ compared to children reporting no impacts (OR: 1.64, 95%CI: 1.24, 2.17).
Adjusting for confounders reduced this to OR 1.39 (95% CI: 1.10, 1.77). Furthermore, the
greater the number of negative impacts that were reported, the higher the odds of visiting a
‘dentist only when in trouble or never’. In the fully adjusted model, children who reported
either two or more impacts had higher odds of visiting the dentist ‘only when in trouble’.
Children who reported only one impact were as likely to seek dental treatment ‘only when
in trouble” as children reporting no impacts. Conclusions: Both poorer OHRQoL and
problem-oriented attendance were more evident in children from lower-socio-economic
backgrounds. Barriers to regular dental attendance affecting children from disadvantaged
backgrounds should be addressed and dental care prioritised.

Keywords: dental attendance; negative impacts; OHRQoL

1. Introduction

Health service utilisation is strongly dependent on patients’ social characteristics and
behaviours [1]. Oral health behaviour is mainly motivated by symptoms [2,3]. Many factors
can act as predictors of health service utilisation and explanatory frameworks have been
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developed in this regard [1]. The utilisation of health services has been elucidated in the
‘behavioural model’ [4,5].

Several factors such as socio-environmental, psychological, and individual behavioural
components have considerable impact on dental health [6]. Compromised dental health
can impose substantial effects at the individual and wider health care system level [7].

Individual perception of individual dental health as well as related oral health impacts
act as a decision-making factor to seek dental care and improve overall QoL [8]. Therefore,
OHRQoL estimates might act as a useful tool to identify children in need of dental care and
help prioritise dental services for them. The multilevel behavioural model of access to health
services proposed by Anderson provides contextual and individual determinants that act
as influential factors in healthcare service utilisation, including dental services [5]. These
factors have been divided into predisposing, enabling, and need factors. In this model,
predisposing factors incorporate biological characteristics like age and sex; social factors
include education, social relationships, ethnicity, and occupation; and cognitive factors
include knowledge, attitudes, and health beliefs. Enabling factors include individual-level
(ability to pay, health insurance) and organisational-level factors (location, distribution,
structure of health services, plus accessibility factors like waiting times and availability
of transport).

Need factors pertain to perceived and required treatment. Perceived needs are based
on how people experience their own dental health status and functional state along with
related impact on daily activities. Dental attendance is a key predictor for dental health
outcomes [5]. Regular dental attendance aids early detection of oral diseases, timely
provision of treatment and prevention, advice on hygiene practices, and diet to carers and
parents [9].

Conflicting evidence regarding dental health benefits from regular dental attendance
exists from studies in the UK and Germany that report frequent or regular attenders had
more caries experience and fewer sound teeth compared to irregular attenders [10,11].

According to the CDHS 2013, most children reported attending for regular dental
check-ups but there were stark inequalities: 66% of 12-year-olds eligible for free school
meals reported going to the dentist for check-ups compared to 86% of ineligible children
of the same age group. Similarly, for children aged 15 years, 85% of those who were not
eligible for free school meals went for dental check-ups compared to 74% of eligible children
of the same age [12].

The World Health Organisation (WHO) defines quality of life (QoL) as “an individual’s
perceptions of their position in life in context of culture and systems in which they live,
and in relation to their goals, expectations, standards and concerns” [13]. The Oral Health-
Related QoL (OHRQoL) captures interactions between oral conditions, contextual and
social factors [14], and the body [15]. As such, OHRQoL represents a shift from not only
assessing normative dental needs but also includes the individuals’ perception with regards
to oral health and its impact on their emotions, social experiences, physical functioning,
and overall well-being [16]. The most widely used instruments for measuring OHRQoL in
children, which have evidence of an adequate construct, content validity, and reliability are
the Child-Oral Impact on Daily Performance (C-OIDP), Child-Oral Health Impact Profile
(C-OHIP), and the Child Perception Questionnaire (CPQ) [17].

Although younger people in Australia had a lower DMFT, more decayed teeth, and
less missing teeth than older people, attendance for a dental problem was associated with
a higher DMFT [18]. A higher DMFT was associated with lower education, being born
in Australia, and visiting for a problem [18]. Contradictory evidence from cross-sectional
studies in Brazil, however, found children’s OHRQoL and dental service utilisation were
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not always positively related [9,19]. Locker suggested that dental services might have dual
effects resulting in positive as well as negative oral health outcomes [20].

Most of the studies on children used parental reports of children’s OHRQoL but
care providers/parents might not always be aware of their children’s OHRQoL [21]. Sev-
eral studies were unable to account for potential confounders such as socio-economic
status, oral health behaviours, and dental anxiety while assessing the association between
OHRQoL and dental attendance. Furthermore, the literature review did not identify any
representative research on the association between OHRQoL and dental attendance in
UK children.

Therefore, this study aimed to examine associations between measures of OHRQoL
and patterns of dental attendance in 12- and 15-year-old children using a representative
dataset, the 2013 UK Child Dental Health Survey [12]. The hypothesis tested the theory
that there is no difference in OHRQoL between children who attended a dentist regularly
compared to irregular attenders. Ethical approval was granted by the University College
London ethics committee under project ID 2000/003 for the original 2013 CDHS but was
not needed for this analysis of secondary data from that survey.

2. Methods
2.1. Study Design

This study is based on secondary data analysis from the latest data for adolescents
derived from the Children’s Dental Health Survey (2013) [12] and considers dental atten-
dance as the main outcome and OHRQOoL as the exposure. The 2013 CDHS is the fifth in the
series of 10-yearly cross-sectional surveys to assess children’s oral health status in England,
Wales, and Northern Ireland since 1973. The target population of that survey were 5-, 8-,
12-, and 15-year-old schoolchildren from both state and independent schools [12]. The
latest survey of child dental health in England conducted in 2024 included 5-year-olds but
not adolescents, hence the use of data from the 2013 survey in this study. Crocombe et al.
similarly used secondary data from the Australian National Survey of Adult Oral Health
2004-2006 (NSAOH) for their study [18].

The 2013 CDHS used three methods to collect data: clinical dental examination con-
ducted by a dentist with a qualified nurse scribe; a self-completed questionnaire by the
children; and a questionnaire completed by the parent/guardian either online or on paper.
A multistage cluster random sampling method was used for England and Wales which
were stratified into 108 Local Authorities (LAs) (81 in England and 27 in Wales) from
the nine regions in England and three in Wales. Schools with similar free school meal
(FSM) eligibility were clustered together. Secondary school groups (clusters) were created
using Geographical Information Systems (GIS) software and separately nested within LAs.
School groups were selected by random sampling (without replacement) with probability
proportional to size. Individual schools were then selected within each school group by
simple random sampling. Sequential random sampling was used to select children for
each age cohort. All parents of children that were examined by the survey dentist were
selected to receive a questionnaire [12]. In Northern Ireland, as there were fewer schools,
simple random sampling was done. Regarding oral health analysis, schools with more than
30% of pupils eligible for FSMs were oversampled allowing for statistical comparison by
deprivation from low-income families versus children of the same age group [12]. Figure 1
shows the number of 12- and 15-year children included in this analysis.

The original overall response rate was 99.8%. OHRQoL was measured as part of
the self-completion pupil questionnaire, administered to all selected pupils aged 12 and
15 years. The questionnaire included the Child-OIDP index [22], which consists of eight
items assessing the impact of dental conditions that affect overall daily function by asking
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the following: In the past three months, ‘Did you have any problems/difficulty eating,
speaking clearly, cleaning your teeth, relaxing (including sleeping)?’.

[1

Total participants sampled
n=4950
2-yr-olds n=2532 15-yr-olds=2418

Pupils aged 12- and 15-years

=4950
Excluded: Children did not com-
plete the questionnaire
n=18 (0.36%)

Completed the questionnaire

4932
n } (Excluded: Observations with\

missing data on outcome varia-
ble n=61 (1.2%)

|
|
|

Complete case analytical sample

Observations with missing data

on other covariates

n=14176 \ n =695 (14%) J

Figure 1. Flow chart showing the number of children included in the current analysis.

Two measures were considered for recoding for this analysis: presence or absence of
any difficulty and their number. For number of difficulties, the OHRQoL measure was
categorised into zero, one, two, and three or more reported difficulties (of any degree). For
presence of any difficulty, the measure was dichotomised into ‘some difficulty” (including
all children who reported at least one oral impact) and ‘no difficulty’. Dental attendance,
the dependent variable, was recoded and dichotomised into two categories: ‘for check-up’
or ‘only when in trouble/never’. Because the third category of ‘have never visited a dentist’
had a very small number of recorded observations in the dataset, it was combined with the
second category of observations.

The covariate data collected from CDHS (2013) included in the analysis were the
following: age, sex, socio-economic factors based on IMD (Indices of Multiple Deprivation)
and free school meal (FSM) eligibility, oral health-related behaviours, and dental anxiety.
Covariates in this analysis were adopted from the conceptual behavioural model of Ander-
son describing population characteristics based on predisposing (socio-demographics) and
health-related behaviours (tooth brushing, smoking, consumption of sugary drinks) [23].
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Data from the parental questionnaire were not used in this analysis as the response rate for
parent/guardians of 12- and 15-year-olds was only 43%.

2.2. Statistical Analysis

Statistical analyses were performed using STATA /MP software version 17.0 (for Mac
OS) (StataCorp, College Station, TX, USA) (STATA, 2021). Results were reported as Odds
Ratios (OR) with their 95% Confidence Intervals (CI). Because of the complex survey design
of the CDHS 2013, weighting was applied to the pupil questionnaire data to achieve a
representative sample of the target population and minimize non-response bias.

A simple descriptive analysis of the study variables was conducted by generating
weighted percentages. Then, bivariate analyses were carried out by cross-tabulating (using
chi square) dental attendance with OHRQoL and other covariates to assess crude associa-
tions. As the dependent variable was binary, logistic regression was conducted to assess
the association between the exposure (OHRQoL) and outcome variable (dental attendance).
Sequential logistic regression models were performed, with relevant covariates added in
four blocks. Firstly, age and gender; secondly, indicators of Socio-Economic Position (SEP),
namely FSM and IMD; thirdly, oral health behaviours; and lastly, dental anxiety, were
all included.

3. Results

The original study targeted 4950 children aged 12 and 15 years, but because of missing
data, the final sample for analysis consisted of 4176 observations. Free school meals and
dental anxiety were the most commonly missing covariates.

Table 1 provides an overview of the descriptive characteristics of the study sample.
Overall, 48.5% were male, and by age cohort 49.9% were 12-year-olds and 50.1% were
15-year-olds. Regarding dental attendance, 82.7% of children reported seeing the dentist for
regular check-ups whereas 17.3% reported visiting a dentist only when they ‘had trouble
or never’. For OHRQoL, the number of children who reported at least one negative impact
within 3 months of questionnaire completion due to dental problems was 52.3%. However,
when considering number of difficulties, 23.6% reported one, 13.1% reported two, and
15.5% reported three or more difficulties. Socio-economic data revealed that 36% of the
pupils lived in the most deprived areas and only 10.8% in the least deprived, whilst 24% of
children were eligible for free school meals. With regards to health behaviours, 22.7% of
children reported brushing their teeth less than twice daily, and 11.8% of the children tried
or used to smoke whereas 1.7% were occasional smokers. Sugary drinks were consumed
‘at least once a day’ by 58.8% of respondents. Moderate anxiety was reported by 55.4% of
the children, but 12.5% reported severe anxiety whereas 32.0% of the pupils reported low
or no anxiety.

Table 1. Descriptive characteristics of the analytical sample (n = 4176).

(n) (%)
SEX
Male 2025 48.5
Female 2151 51.5
AGE
12 years 2085 49.9
15 years 2091 50.1
DENTAL ATTENDANCE
Check-up 3455 82.7
Only in trouble/never 721 17.3
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Table 1. Cont.

(n) (%)
OHRQOL
0 difficulty 1993 47.7
1 difficulty 987 23.6
2 difficulties 547 13.1
3 or more difficulties 649 15.5
OHRQOL
No difficulty 1993 47.7
Some difficulty 2183 52.3
IMD
Least deprived 449 10.8
4th quintile 640 15.3
3rd quintile 671 16.1
4th quintile 913 21.9
Most deprived 1503 36.0
BRUSHING
Twice daily 3230 77.4
Once daily 946 22.7
SMOKING
Never 3451 82.6
Tried it 492 11.8
Sometimes 71 1.7
At least once per week 162 3.9
SUGARY DRINKS
No 1721 41.2
Yes, at least once daily 2455 58.8
DENTAL ANXIETY
Low 1338 32.0
Moderate 2315 554
Severe 523 12.5

The descriptive characteristics of those with and without missing data are shown in
Table 2. More children with missing data (60.8%) reported at least one negative OHRQoL
impact than those without missing data (50.1%). Likewise, the prevalence of children who
reported two (13.3% vs. 12.0%) and three or more (19.9% vs. 14.8%) impacts was higher
among those with missing data.

Table 2. Comparison of descriptive characteristics between complete cases and those with missing
data (proportions weighted).

Variables Complete Cases (%) Participants with Missing

Data (%)
SEX
Male 49.9 54.0
Female 50.1 45.7
AGE
12 years 47 .4 56.4
15 years 52.6 43.6
DENTAL ATTENDANCE
Check-ups 82.9 72.7
Only in trouble/never 17.1 27.3
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Table 2. Cont.

Participants with Missing

Variables Complete Cases (%) Data (%)
OHRQOL
No difficulty 50.1 39.2
Some difficulty 499 60.8
OHRQOL
0 difficulty 49.9 43.2
1 difficulty 23.3 23.6
2 difficulties 12.0 13.3
3 or more difficulties 14.8 19.9
FSM
Not eligible 82.4 75.7
Eligible 17.6 243
IMD
Least deprived 14.3 6.5
4th quintile 18.8 9.7
3rd quintile 15.8 9.2
2nd quintile 20.8 34.8
Most deprived 30.2 39.9
BRUSHING
Twice daily 79.1 759
Once daily 20.9 24.1
SMOKING
Never 81.9 82.3
Tried it 11.8 11.6
Sometimes 24 1.1
At least once per week 3.9 5.0

Similarly, prevalence of pupils visiting the dentist when only in trouble or never was
greater among those with missing values (27.3%) than among those with non-missing
values (17.1%). There was a greater prevalence of males (54.0%) and 12-year-old children
(56.4%) in those with missing observations. Regarding socio-economic status, in those
children with missing data, the prevalence of children eligible for free school meals was
higher (24.3%) than those without missing data (17.6%). For IMD, the prevalence of
pupils living in the most deprived area (39.9% vs. 30.2%) and second quintile (34.8% vs.
20.8%) were greater among those with missing data than those without missing values.
Furthermore, prevalence of children brushing once daily or less was higher in those with
missing data (24.1% vs. 20.9%). Lastly, among those with missing data, severe levels
of dental anxiety had higher proportions (15.8%) compared to those without missing
data (11.5%).

Table 3 displays proportions of those attending the dentist only when in trouble (or
never), by OHRQoL and covariates. Crude analysis between oral impacts on QoL and
dental attendance presents a significant association. Among children who reported at least
one impact, 20.5% reported visiting the dentist only when in trouble or never, compared to
13.6% among those who reported no impacts. Age and sex were not significantly associated
with dental attendance. The proportion of children who reported visiting the dentist only
when in trouble or never was higher among those eligible for free school meals (30.0%)
than among those not eligible (14.3%). A social gradient was apparent as the proportion of
children who reported visiting the dentist only when in trouble or never was considerably
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greater among those from the more deprived areas (e.g., 28.0% among the most deprived
versus 8.6% among the least deprived).

Table 3. Dental attendance pattern, by covariates (n = 4176).

Dental Attendance Only When in

Variables Trouble/Never
n % p-Value
OHRQOL
No difficulty 265 13.6
Some difficuity 456 205 <0.001
OHRQOL
0 difficulty 265 13.6
1 difficulty 175 15.2
2 difficulties 113 234 <0.001
3 or more difficulties 168 26.5
SEX
Male 356 18.3
Female 365 15.8 0.378
AGE
12 years 344 17.4
15 years 377 16.7 0.731
FSM
Not eligible 445 14.3
Eligible 276 30.0 <0.001
IMD
Least deprived 39 8.6
4th quintile 59 73
3rd quintile 65 9.8 <0.001
2nd quintile 164 214
Most deprived 394 28.0
BRUSHING
Twice daily 479 14.6
Once daily 242 26.4 <0.001
SMOKING
Never 550 16.6
Tried it 100 15.2
Sometimes 14 17.7 0.045
At least once per week 27 32.1
SUGARY DRINKS
No 225 13.2
Yes, at least once daily 496 20.0 0.002
DENTAL ANXIETY
Low 177 13.8
Moderate 410 17.5 0.009
Severe 134 234

Table 4 shows proportions of children reporting at least one oral impact on their
OHRQoL, by covariates. More females (53.7%) reported at least one oral impact due to oral
problems compared to males (46.5%). The proportion of children who reported at least
one oral impact on daily activity was significantly greater in children aged 12 years (56.0%)
compared to 15-year-olds (44.7%) (p < 0.001).
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Table 4. OHRQoL, by covariates, n = 4176 (weighted percentages).
Variables Chlldrelz) lrllzpltl);;l:g at Least
n % p-Value
SEX
Male 990 46.5
Female 1193 53.7 AL
AGE
12 years 11 :
15 ;Iears 1032 4512(7) <L
DENTAL ATTENDANCE
Check-up 1727 47.9 0.001
Only in trouble/never 456 60.2
FSM
Not eligible 1596 48.7
Eligilg)le 587 56.6 0.005
IMD
Least deprived 197 453
4th quintile 318 45.7
3rd quintile 305 43.0 0.001
2nd quintile 531 55.5
Mot deprived 832 55.0
BRUSHING
Twice dail 1612 48.2
Once dailg 571 57.0 L0
SMOKING
Never 1736 49.1
Tried it 285 54.7
Sometimes 35 39.4 B2
At least once per week 100 63.2
SUGAR DRINKS
No 829 46.2 0.038
Yes, at least once daily 1354 52.9
DENTAL ANXIETY
Low 596 43.1
Moderate 1253 51.4 <0.001
Severe 334 61.7

Table 5 shows the odds ratios for modelling different variables. Unadjusted estimates
(Model 1) suggest that children reporting at least one oral impact had significantly higher
odds of visiting the dentist only when in trouble or never, compared to children reporting
no impacts (OR = 1.64; 95% CI: 1.24, 2.17). After adjusting for sex and age (Model 2), the
effect size remained largely unchanged (OR = 1.67). Further accounting for the effects of
socio-economic indicators, free school meals, and area deprivation (Model 3) resulted in
moderate reduction in the effect size (OR = 1.51; 95% CI: 1.16, 1.98), suggesting SEP may
act as a potential confounder in the association between OHRQoL and dental attendance.

Adding oral health behaviours (tooth brushing, smoking, consumption of sugary
drinks) in the model (Model 4) resulted in further reduction of the effect size (OR = 1.44;
95% CI: 1.12, 1.85). Smoking and sugary drinks consumption were not significantly associ-
ated with dental attendance in this model. Associations between dental anxiety (Model 5)
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and dental attendance showed contribution to the relationship as there was further attenu-
ation in the effect size (OR = 1.39; 95% CI: 1.1, 1.77).

Table 5. Results of logistic regression models predicting irregular dental attendance (exposure: ‘any

impact” on OHRQoL).
Variables Model 1 Model 2 Model 3 Model 4 Model 5
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
OHRQOL
No difficulty (R) 1 1 1 1 1
Some difficulty 1.64 (1.24,2.17) *** 1.67 (1.27,2.20) *** 1.51 (1.16, 1.98) ** 1.44 (1.11,1.85) ** 1.39 (1.10,1.77) **
SEX
Male (R) 1 1 1 1
Female 0.80 (0.55, 1.32) 0.73 (0.51, 1.04) 0.79 (0.56, 1.12) 0.73(0.53,1.01) *
AGE
12 years (R) 1 1 1 1
15 years 1.01 (0.77, 1.33) 1.07 (0.84, 1.36) 1.08 (0.83, 1.41) 1.12 (0.85, 1.48)
FSM
Not eligible (R) 1 1 1
Eligible 1.69 (1.37,2.10) *** 1.64 (1.33,2.04) *** 1.68 * (1.36, 2.07) ***
IMD
Least deprived (R) 1 1 1
4th quintile 0.85 (0.50, 1.46) 0.85 (0.49, 1.48) 0.85 (0.48, 1.49)

3rd quintile
2nd quintile

1.14 (0.60, 2.15)
2.60 (1.50, 4.54) **

1.11 (0.59, 2.10)
2.47 (1.40, 4.40) **

1.08 (0.57, 2.07)
2.46 (1.38, 4.39) **

Most deprived 3.58 (2.00, 6.38) *** 3.31 (1.82, 6.03) *** 3.28 (1.79, 6.02) ***
BRUSHING
Twice daily (R) 1 1
Once daily 1.62 (1.24,2.13) ** 1.56 (1.21,2.02) **
SMOKING
Never (R)
Tried it 1 L
Sometimes 0.73 (0.43,1.22) 0.75 (0.44, 1.27)
At least once per 1.10 (0.44, 2.79) 1.11 (0.41,2.97)
p 1.81 (0.92, 3.54) 1.80 (0.94, 3.43)
week
SUGARY DRINKS
No (R)
Yes, at least once 1 1
! R 1.28 (0.92, 1.79) 1.28 (0.91, 1.79)
daily
DENTAL ANXIETY
Low (R) 1
Moderate 1.37 (0.94, 2.00)
Severe 1.79 (1.25,2.57) **

R = reference category: * p-value < 0.05, ** p-value < 0.01, *** p-value < 0.001; Model 1: OHRQoL (any impact);
Model 2: Model 1 + age and sex; Model 3: Model 2 + SEP measures (FSM and IMD); Model 4: Model 3 + oral
health behaviours (tooth brushing, smoking, sugary drinks consumption); Model 5: Model 4 + dental anxiety.

The results from logistic regression models using number of impacts as an exposure
are presented in Table 6. Unadjusted estimates (Model 1) suggest that children reporting
two (OR = 1.94; 95% CI: 1.36, 2.77) and three or more (OR = 2.29; 95% CI: 1.51, 3.46) impacts
had significantly higher odds of visiting the dentist only when in trouble or never compared
to children reporting no impacts. However, the odds of visiting the dentist only when
in trouble or never were not significantly different between children reporting only one
impact and those reporting no impacts. There is an evident dose-response relationship
between OHRQoL measure (number of impacts) and dental attendance. This suggests that
as the number of impacts reported by children increases from two to three or more, the
likelihood of children visiting the dentist only when in trouble or never increases as well.
Sex and age were not significantly associated with the outcome (Model 2).

The effects of socio-economic indicators (Model 3) reduced the effect sizes for two
impacts (OR: 1.74; 95% CI: 1.21, 2.51) and three or more impacts (OR: 2.01; 95% CI 1.33, 3.03).
After adding oral health behaviours (Model 4), the odds ratios were further attenuated
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(two impacts = OR: 1.67; 95% CI: 1.17, 2.39; three or more impacts = OR: 1.87; 95% CI: 1.26,
2.77). Dental anxiety (Model 5) made a significant contribution to the relationship as further
attenuation in the effect sizes was observed.

Table 6. Results of logistic regression models predicting irregular dental attendance (exposure:
‘number of impacts’).

Variables Model 1 Model 2 Model 3 Model 4 Model 5

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
OHRQOL
0 difficulty (R) 1 1 1 1 1
1 difficulty 1.14 (0.83, 1.57) 1.15 (0.85, 1.56) 1.11 (0.83, 1.48) 1.07 (0.80, 1.43) 1.04 (0.78, 1.38)
2 difficulties 1.94 (1.36,2.77) ***  2.00 (1.41,2.83) ** 1.74 (1.21,2.51) **  1.67 (1.17,2.39) *  1.63 (1.16,2.30) **
3 difficulties 2.29 (1.51,3.46) **  2.38(1.59,3.56) ** 2.01(1.33,3.03)**  1.87(1.26,2.77) *  1.80 (1.23,2.62) **
SEX
Male (R) 1 1 1 1
Female 0.77 (0.53, 1.13) 0.70 (0.49, 1.01) * 0.77 (0.55, 1.08) 0.71 (0.51, 0.98) **
AGE
12 years (R) 1 1 1 1
15 years 1.00 (0.76, 1.32) 1.06 (0.83, 1.35) 1.08 (0.83,1.41) 1.12 (0.85, 1.48)
FSM
Not eligible (R) 1 1 1
Eligible 1.68 (1.36,2.06) ***  1.64 (1.33,2.02) ***  1.68 (1.37, 2.05) ***
IMD
Least deprived(R) 1 1 1
4th quintile 0.82 (0.49, 1.40) 0.83(0.48, 1.43) 0.83 (0.48, 1.44)
3rd quintile 1.10 (0.59, 2.03) 1.08 (0.58, 2.02) 1.05 (0.56, 1.98)
2nd quintile 2.51(1.45,4.34)*  2.40(1.36,4.23) **  2.39 (1.35,4.23) **
Most deprived 3.39 (1.93,5.96) **  3.16 (1.76,5.70) **  3.13 (1.72, 5.70) **
BRUSHING
Twice daily (R) 1 1
Once daily 1.60 (1.21,2.11) *  1.53 (1.18, 2.00) **
SMOKING
Never (R) 1 1
Tried it 0.71 (0.42,1.18) 0.73 (0.43, 1.22)
Sometimes 1.07 (0.42,2.72) 1.07 (0.39, 2.90)
At least once per week 1.75 (0.90, 3.40) 1.73 (0.92,2.27)
SUGARY DRINKS
No (R) 1 1
Yes, at least once daily 1.27 (0.90, 1.78) 1.26 (0.90, 1.78)
DENTAL ANXIETY
Low (R) 1
Moderate 1.36 (0.94, 1.97)
Severe 1.81(1.27,2.57) **

R = reference category: * p-value < 0.05, ** p-value < 0.01, *** p-value < 0.001. Model 1: OHRQoL (number of im-
pacts); Model 2: Model 1 + age and sex; Model 3: Model 2 + SEP measures (FSM and IMD); Model 4: Model 3 + oral
health behaviours (tooth brushing, smoking, sugary drinks consumption); Model 5: Model 4 + dental anxiety.

4. Discussion

The prevalence of problem-oriented attendance was 17.3% in this group of 12- and
15-year-olds. A high proportion of children reported at least one impact on quality of life
(52.3%), which was similar across sex and age groups. All covariates were significantly
associated with dental attendance except age and sex. Results of this analysis suggest that
compared to children reporting no impacts, children reporting oral impacts on their QoL
were more likely to visit the dentist only when in trouble or never.

Children who reported at least one impact were 1.64 times more likely to visit the
dentist only when in trouble or never compared to those who did not report any impacts.
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The null hypothesis that there was no difference in attendance between children with and
without negative impacts on QoL was therefore rejected. With regards to extent of oral
impacts, a dose-response relationship was apparent: the more daily activities affected
by dental problems, the higher the likelihood of children visiting the dentist only when
in trouble or never. Therefore, children with the highest perceived need for treatment
were most likely to have a detrimental attendance pattern. More specifically, unadjusted
estimates suggest that pupils reporting two or more impacts were 2.30 times more likely to
visit the dentist only when in trouble or never due to oral problems. However, there was
no difference in terms of problem-oriented attendance between those reporting only one
impact and those reporting no impacts.

Problem-oriented dental attendance was significantly associated with both proxy
measures of SEP, FSM eligibility, and area deprivation, in the expected direction. It might be
that living in a socially disadvantaged area limits access to regular dental care and increases
social discrepancies related to dental health status.

Results from this research are mostly consistent with previous investigations. How-
ever, very few studies used the same measures for assessing dental attendance in children.
For instance, Perazzo et al. used a Brazilian version of the Scale of Oral Health Outcomes-5
(SOHO-5) designed for 5-year-olds, which was a parent-reported measure of OHRQoL:
‘more’” and ‘less” impact accounted for 41.4% and 58.6% of impact prevalence, respec-
tively [21]. The present study found a dose-response relationship between oral impacts on
QoL and problem-oriented dental attendance, which is consistent with previous research
by Monsantofils and Bernabé [24] who used extent and severity of OHRQoL using the
Child-OIDP questionnaire and also agrees with the results of Gaewkhiew et al. who used
the OHIP-14 questionnaire albeit on adults 16 years and older [25].

A key finding in a systematic review of studies conducted in Africa by Malele-Kolisa et al. [26]
was that factors influencing OHRQoL in children were environmental in nature (family SES
and area of residence) and depended on individual biological status and symptoms from
oral problems but interestingly not from dental caries. After the results were pooled from
the 10 included studies, the review concluded that dental service utilisation and access
did not influence OHRQoL [26]. Cross-cultural assumptions that OHRQoL domains are
equally important in one culture compared to another may not be valid [27].

Dental service use may be a consequence of a ‘healthy user effect’ whereby healthier
individuals are more likely to seek preventive oral care. This may lead to overstated
protective associations consequent to selection bias [28,29]. Socio-economic inequalities in
oral health outcomes have been widely recognised [30-32]. Children from deprived areas
in England were more likely to attend if they had symptoms, which agrees with the results
presented here [33].

This is the first study to perform an analysis using representative data from a large
sample in the UK, i.e., CDHS 2013, to assess the relationship between OHRQoL and dental
attendance among children, although dental attendance patterns and caries among adults
using data from the Adult Dental Health Survey of 2009 have been reported [34].

The Child-OIDP measures used in this analysis characterize OHRQoL in terms of
prevalence of impacts and extent. Assessing both allowed for a more comprehensive
investigation and highlighted the importance of looking at the number of impacts reported
when examining links with attendance patterns.

The cross-sectional nature of the CDHS does not allow inference regarding the di-
rection of any association or of any causal relationships [35] between main exposure and
outcome. Whether dental impacts lead to problem-oriented dental service use or vice
versa is unknown despite the significant literature on problem-oriented dental attendance
as a risk factor for OHRQoL [9,18,29,35]. However, the direction of association between
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OHRQoL and dental attendance can plausibly be considered bidirectional, but to assess
the direction of the association, a longitudinal study is needed. Use of secondary data
from the 2013 Child Dental Health Survey may have issues regarding applicability but is
justified given this was the last comprehensive UK dental survey of adolescents in the UK
and that this data was used by Wang et al. when determining caries thresholds, published
in 2021 [36]. A further limitation is the exclusion of missing case data, leading to selection
bias. We recognise that missingness is not independent of the outcome in this analysis and
that a large proportion of children had missing data as shown in Table 2. It is likely that
this group of children are disadvantaged and may have significant needs; thus, our results
need cautious interpretation.

Additionally, qualitative studies to assess reasons for problem-oriented dental atten-
dance could help in understanding the reasons for children not seeking treatment when
needed and could inform the design of more accessible dental services. Other potentially
important factors were not assessed such as characteristics at the neighbourhood level, e.g.,
distance of dental clinics from home/school, as well as service-level characteristics related
to availability of clinics when required, opening hours, and availability of dentists.

The global strategy adopted by the WHO aims to significantly reduce childhood
caries by 2030 by ensuring universal access to oral health care, promoting prevention, and
reducing inequality as it is well known that disadvantaged children have higher caries
rates. Government initiatives and policies to target low-income families as well as fund
school programmes of supervised tooth brushing and provision of culturally appropriate
education and health promotion are imperative.

5. Conclusions

This study adds to existing evidence regarding associations between OHRQoL and
problem-oriented dental attendance in UK children. Children who reported presence of
oral impacts were more likely to be problem-oriented dental attenders. Factors influencing
OHRQoL and patterns of problem-oriented dental attendance are a combination of environ-
mental factors and individuals’ health behaviours, and socio-economic indicators are linked
to dental service utilisation in UK children. Consequently, policies to remove barriers to
access dental service in children with high levels of need should be a high priority.
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