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Objectives: This study was carried out to assess the associations between oral diseases and specifically oral health-
related quality of life (OHRQoL) in a nationally representative sample of 12-year-old children in Thailand in order to
classify children according to their levels of risk for adverse OHRQoL and to apply findings to formulate proposals for
oral health goals. Methods: Oral examinations and OHRQoL interviews using the Child–Oral Impacts on Daily Perfor-
mances (Child-OIDP) schedule were conducted in 1,100 children as part of the Thailand National Oral Health Survey.
The severity of oral impacts was categorised according to their ‘intensity’. Associations of oral diseases and condition-
specific (CS) OHRQoL impacts were investigated. Results: Oral impacts were prevalent. Most were of low intensity;
these were excluded from the analysis used to develop goals. At the threshold of moderate/high intensity, CS impacts
attributable to dental caries, edentulous areas, periodontal disease and discolouration were reported by 18.5%, 0.2%,
8.7% and 2.6% of participants, respectively. Missing teeth was significantly related to CS impacts. Condition-specific
impacts were 1.6 times and three to four times more likely to affect children with one decayed tooth and two or more
decayed teeth, respectively. Children with gingivitis or calculus in three or more sextants were twice as likely and chil-
dren with calculus and gingivitis in three or more sextants were 3.5 times more likely to report CS impacts. Based on
these findings, these recommendations are proposed: all 12-year-old children should have fewer than two untreated
decayed teeth; 60% of 12-year-old children should not have periodontal disease in any form in more than two sextants,
and the proportion of 12-year-old children with calculus with gingivitis in three or more sextants should not exceed 5%.

Conclusions: Measures of oral health and goals for oral health in children should include measures of OHRQoL.
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Although the importance of sociodental measures of
oral health was highlighted 35 years ago with the rec-
ognition that ‘the greatest contribution of dentistry is
to the improvement of quality of life’1, very few
national goals for oral health include such measures.
Sociodental measures, later termed oral health-related
quality of life (OHRQoL), emphasise that oral health
should not be defined as the absence of oral disease,
but should be considered in terms of physical, psycho-
logical and social well-being in relation to oral status2.
Therefore, oral health goals, in relation to both dental
disease prevention and treatment, should not be

limited to the improvement of clinical oral conditions
only, but should include goals that refer to people’s
ability to perform the activities of daily life3. At an
individual level, OHRQoL indicators are frequently
used in addition to clinical indicators to evaluate treat-
ment outcomes in patients4. At a population level,
some countries have included the assessment of OHR-
QoL in national oral health surveys5–9 and proposals
to integrate OHRQoL into the oral health needs
assessments of populations have been made10–12.
However, little oral health service planning for popu-
lations includes sociodental measures of oral health13.
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In 2003 the World Dental Federation (FDI), World
Health Organization (WHO) and International Associ-
ation for Disability and Oral Health (IADR) proposed
global oral health goals for the year 202014 that
include some sociodental measures. The FDI/WHO/
IADR document was intended to serve as a guideline
for oral health planners in the development of goals
and plans for oral health by suggesting a range of pos-
sible aspects of oral health that should be taken into
consideration in oral health service planning. Among
them was the improvement of OHRQoL or the mini-
mising of impacts of oral diseases on physical, psycho-
logical and social aspects of life14. However, these
sociodental goals are very general and are not defined
in measurable terms. Although the guideline encour-
aged local action, such abstract ideas have never been
transformed into measurable goals for oral health ser-
vice planning in any country.
Thailand published national oral health goals for

the years 2000 and 2005 using only clinical parame-
ters obtained from national surveys conducted in
1994 and 2000, respectively15. For the 12-year-old
population, Thailand aimed to reduce the mean score
on the decayed, missing and filled teeth (DMFT) index
from 1.6 (in 1994) to 1.5 (in 2000), and to increase
the average number of periodontally healthy sextants
from 1.4 (in 1994) to three (in 2000). After the
national survey in 2000, oral health goals for the 12-
year-old population in 2005 were to achieve a mean
DMFT score of 1.5 (the figure at that time was 1.6),
to increase the percentage of caries-free subjects from
42% to 45%, and to increase the percentage of chil-
dren with no periodontal disease from 23% to 25%.
In 2007, national oral health goals for the year 2020
were published16. Periodontal disease was not
included for 12-year-olds, but was for other older
groups. The prevalence of dental caries was not cited
in the goals because levels were considered to be sta-
ble; mean DMFT scores had remained stable at 1.5–
1.6 since 1984. The only goal for 12-year-olds was
that all children should have all of their first molar
teeth. The ultimate goals of oral health, namely, to
improve QoL, were based on a theoretical framework
of connections between oral health status, oral health
care and social concern. However, although the ulti-
mate oral health goals declared that there should be
improvements in QoL, Thai oral health goals consid-
ered only clinical data16.
There is a link between clinical dental status and QoL.

Studies in a number of countries report that in school-
age populations, dental caries is significantly associated
with OHRQoL17–23. Poor oral hygiene and severe peri-
odontitis negatively affect OHRQoL24,25, whereas gen-
eral periodontal disease does not19,23,25,26. Although
there has been much research on OHRQoL over some
25 years, no study has assessed associations between

specific oral disease and specific OHRQoL in a nation-
ally representative sample.
As the Thai oral health goals considered only clini-

cal data and their ultimate goal was to improve QoL,
although the latter was not quantified, the objectives
of this study were to assess the associations between
oral diseases and specific OHRQoL in a nationally
representative sample of 12-year-old Thai children in
order to classify children according to their levels of
risk for adverse OHRQoL and to apply the findings
to formulate proposals for oral health goals for 12-
year-old Thai children.

MATERIALS AND METHODS

National oral health survey

The sixth Thailand national oral health survey was
conducted in 2007 to assess oral status and oral
health behaviours in the Thai population classified
into seven age groups27. A stratified multi-stage
method was used for sample selection. The country
was divided into five strata comprising, respectively,
Bangkok and four regions (north, south, central and
northeast). There were 52 survey sites (48 in the
regions and four in Bangkok). Within each selected
site, samples were randomly drawn from the register
of citizens. Sample size within each stratum at each
stage of selection (country, region, province, district,
sub-district) was calculated taking into account the
proportion of the population in the particular stratum
to constitute an equal probability sample. The total
sample size was 2,200. Full details of the sample pro-
cedures have been described elsewhere27,28.
Children were orally examined by trained and cali-

brated community dentists for dental caries, missing
teeth and dental fluorosis and periodontal conditions
using WHO guidelines29. The Community Periodontal
Index (CPI)30 was used to assess periodontal conditions
in six mouth sextants: upper right; upper anterior;
upper left; lower left; lower anterior, and lower right.
The components of the CPI were scored separately: a
score of 1 referred to gingival bleeding without calcu-
lus; a score of 2 referred to calculus without gingival
bleeding, and a score of 5 referred to calculus with
bleeding. A total of 10% of children were re-examined
to ensure the reliability of data. The intraclass correla-
tion coefficient (ICC) was 0.857. In addition to clinical
data, sociodemographic information on sex, region,
area of residence and school type was recorded.

Oral health-related QoL survey

A cross-sectional survey on OHRQoL in 12-year-old
children was conducted on subsamples of the national
oral health survey sample. The protocol was approved
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by the Ethics Committee of Chulalongkorn University.
The study was conducted in full accordance with the
World Medical Association Declaration of Helsinki.
The sample represented half of the national survey
sample: two of the four provinces within each region
were randomly selected and two of the four sub-dis-
tricts in Bangkok were randomly selected. All children
in the selected provinces or sub-districts were
recruited as study participants. Written information
on this study together with a consent form was sent
to the guardians of all participants. All guardians gave
their consent and returned signed consent forms. The
sample size in this study was 1,100.
Study participants were interviewed by trained and

calibrated interviewers about their OHRQoL using
the Thai version of the Child–Oral Impacts on Daily
Performances (Child-OIDP) questionnaire31. The
index assesses oral impacts during the past 3 months
in relation to the performance of eight daily activities:
(i) eating; (ii) speaking; (iii) cleaning teeth; (iv) dem-
onstrating emotional stability; (v) relaxing/sleeping;
(vi) smiling without feeling embarrassment; (vii)
studying, and (viii) participating in social contact. For
each activity, a frequency score (in the range of 0–3)
and severity score (in the range of 0–3) were recorded.
If any impact was detected, the child was asked to
report any oral conditions he or she perceived to be
the main causes of oral impacts.

Data analysis

SPSS Version 16.0 (SPSS, Inc., Chicago, IL, USA) was
used for data analysis. Data were doubly entered to
ensure the validity of data transfer. Tooth status was
analysed in terms of the presence or not of dental car-
ies (DMFT score) and its components (DT, MT and
FT scores), as well as fluorosis. Data on periodontal
disease were analysed for overall CPI and for CPI
components (gingivitis without calculus = 1, calculus
without gingivitis = 2, calculus with gingivitis = 5).
The presence of periodontal disease was indicated by
scores of 1, 2 or 5 for these three conditions, respec-
tively. In addition, occurrences of gingivitis without
or with calculus (scores of 1 or 5, respectively), and
calculus without or with gingivitis (scores of 2 or 5,
respectively) were analysed.
Oral health-related QoL was analysed in relation to

overall oral impacts and condition-specific (CS)
impacts. Condition-specific impacts were impacts
caused by specific oral conditions, identified by taking
into account the oral conditions children perceived to
be the main causes of impacts. A range of all of the
most common perceived causes of oral impacts has
been reported28. Eight groups of CS impacts were
identified: (i) dental caries, when the main causes of
oral impacts were perceived to be toothache, a sensi-

tive tooth, a hole in a tooth, a broken filling or tooth-
ache after a filling; (ii) periodontal disease, when the
main causes were perceived to be inflamed gums, pain
in the gums, tartar or bad breath; (iii) edentulous
area, when the main cause was perceived to be tooth
space attributable to the extraction of a permanent
tooth; (iv) oral lesions, when the main causes were
perceived to be an oral ulcer or other oral lesions such
as herpes, and dry or cracked lips; (v) discolouration,
when the main cause was perceived to be the colour
of a tooth or teeth; (vi) malocclusion, when the main
cause was perceived to be the position of a tooth or
teeth; (vii) trauma-related dental injuries, when the
main cause was perceived to be a fractured tooth or
teeth, and (viii) natural processes, when the main
causes were perceived to be related to tooth space
attributable to an unerupted permanent tooth, and an
exfoliating primary tooth and an erupting permanent
tooth.
The prevalences and severity of overall impacts and

CS impacts were calculated. As well as using an oral
impact score, the Child-OIDP system allows for alterna-
tive methods of presenting the severity of impacts32.
‘Intensity’ of impacts was used in this study. This refers
to the most severe impact on any of the eight daily activi-
ties. From the data collected, performance scores were
calculated by multiplying the frequency score by the
severity score. The sum of eight activity scores results in
the total impact score. There are seven possible perfor-
mance scores (0, 1, 2, 3, 4, 6 and 9) for each activity.
‘Intensity’ is defined by the highest performance score of
the eight activities and is classified into six levels: none
(no impact); very low (highest performance score = 1);
low (highest performance score = 2); moderate (highest
performance score = 3 or 4); severe (highest perfor-
mance score = 6), and very severe (highest performance
score = 9). The purpose of using the concept of intensity
is to focus on the most severe impact on any activity
regardless of the number of activities that are affected32.
A total of 10% of participants were randomly selected
for re-interview. The ICCwas 0.863.
The associations of oral diseases with OHRQoL

were investigated using the chi-squared, chi-squared
for trend and Fisher’s exact tests, and logistic regres-
sions. Oral diseases were independent categorical vari-
ables predicting the presence or absence of CS
impacts. Sociodemographic variables (sex, region and
area of residence) and other oral diseases were con-
trolled for in multiple logistic regressions. Statistical
significance was indicated by a P-value of < 0.05.

Panel of dental public health professionals

The findings of this study were sent to a panel of den-
tal public health professionals that included academics
and dentists employed by the Dental Health Division,
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Ministry of Public Health. The significance of the
findings was discussed and potential additional oral
health goals were proposed. In addition to the spe-
cific, measurable, attainable, realistic and time-bound
(SMART) concept for general considerations of goal
setting33, we also considered how the proposed goals
complied with the published Thailand Oral Health
Goals 2020 and current strategies and plans for the
provision of oral health services.

RESULTS

Analysis of the overall situation

A total of 1,063 12-year-old children (96.6% response
rate) completed the interviews on OHRQoL and under-
went oral examinations. Half (49.6%) were male,
90.3% attended public schools and 43.0% resided in
municipal areas (Table 1). The prevalence of caries was
58.8%; the mean ± standard deviation (SD) DMFT
score was 1.6 ± 2.1. Mean scores for DT, MT and FT
were 0.9 ± 1.6, 0.07 ± 0.3 and 0.7 ± 1.3, respectively.
Periodontal disease was the most prevalent (79.3%)
dental disease. Gingivitis without calculus was noted in
57.8% of children, whereas calculus without and with
gingivitis was observed in 33.8% and 33.2%, respec-
tively. Fluorosis was detected in 4.0% of children
(Table 1). The prevalence of oral impacts was very high
(85.1%). However, most (50.0%) impacts were of very
low (14.8%) to low (35.2%) intensity (Table 2). Condi-
tion-specific impacts attributed to dental caries were the
most prevalent (47.7%), followed by CS impacts attrib-
uted to periodontal disease (26.0%) and oral lesions
(25.8%). Most CS impacts were of very low or low
intensity (Table 2).

Identification of oral impact thresholds and
associated oral diseases

As oral impacts on 12-year-old children were very
common, very low- and low-intensity impacts were

Table 1 Descriptive analysis of sociodemographic
characteristics and oral status of 1,063 12-year-old
Thai children

Characteristics Values

Sex, %
Male 49.6
Female 50.4

Region, %
Bangkok 14.0
Central 20.7
North 20.2
South 16.0
Northeast 29.1

Area of residence, %
Municipal 43.0
Rural 57.0

School type, %
Public 90.3
Private 9.7

Oral status

Incidence of caries (DMFT > 0), % 58.8
DMFT scores, range 0–17
DMFT score, mean ± SD 1.6 ± 2.1

Untreated decay (DT > 0), % 41.9
DT scores, range 0–17
DT score, mean ± SD 0.9 ± 1.6

Missing teeth due to caries (MT > 0), % 5.9
MT scores, range 0–4
MT score, mean ± SD 0.07 ± 0.3

Filled teeth (FT > 0), % 29.4
FT scores, range 0–10
FT score, mean ± SD 0.7 ± 1.3

Periodontal disease (1,2,5)*, % 79.3
Sextants, range 0–6
Sextants, mean ± SD 2.7 ± 2.1

Gingivitis, no calculus (1)*, % 57.8
Sextants, range 0–6
Sextants, mean ± SD 1.4 ± 1.6

Calculus, no gingivitis (2)*, % 33.8
Sextants, range 0–5
Sextants, mean ± SD 0.6 ± 1.0

Calculus with gingivitis (5)*, % 33.2
Sextants, range 0–6
Sextants, mean ± SD 0.7 ± 1.3

Fluorosis, % 4.0

DMFT, decayed, missing and filled teeth; DT, decayed teeth; MT,
missing teeth; FT, filled teeth; SD, standard deviation.
*1 = gingivitis without calculus; 2 = calculus without gingivitis;
5 = calculus with gingivitis.

Table 2 Classification of levels of intensity of overall and condition-specific (CS) impacts on 1,063 12-year-old
Thai children

% Intensity levels

None Very low Low Moderate Severe Very severe

Overall oral impacts 85.1 14.9 14.8 35.2 19.1 13.0 3.0
CS impacts attributed to:
Caries 47.7 52.3 9.5 19.7 9.2 7.7 1.6
Periodontal diseases 26.0 74.0 7.0 10.3 5.4 2.8 0.5
Edentulism 0.4 99.6 0.1 0.1 0.0 0.1 0.1
Oral lesions 25.8 74.2 4.1 12.8 5.8 2.7 0.4
Discolouration 8.2 91.8 2.4 3.2 1.5 0.9 0.2
Malocclusion 11.8 88.2 2.4 4.4 1.9 2.3 0.8
Traumatic dental injuries 1.5 98.5 0.3 0.5 0.4 0.2 0.1
Natural processes 10.2 89.8 1.3 4.3 2.4 1.7 0.5
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excluded from the analysis as these were considered
to fall outwith the goals for oral health services. Oral
impacts of moderate or higher intensity were consid-
ered as sociodental public health problems among
12-year-old Thai children. At the moderate/higher
intensity threshold, the percentage of overall oral
impacts was 35.1%. Condition-specific impacts attrib-
uted to dental caries, edentulous areas, periodontal
disease and discolouration were present in 18.5%,
0.2%, 8.7% and 2.6%, respectively, of children. The
relationships between moderate/higher CS impacts
attributed to these four oral conditions and actual
oral diseases were investigated (Table 3). There were
significant trends in increasing moderate/higher CS

impacts attributed to caries and increases in the num-
ber of untreated decayed teeth (DT) (P < 0.001). No
significant difference in moderate/higher CS impacts
attributed to caries emerged between participants with
and without filled teeth. Having missing teeth (MT)
was significantly related to moderate/higher CS
impacts attributed to caries (P < 0.001) and to
impacts attributed to the presence of an edentulous
area (P < 0.01). With reference to periodontal disease,
we found significant increases in the proportions of
children with moderate/higher CS impacts attributed
to periodontal disease in line with increasing numbers
of sextants with periodontal disease (P < 0.01), gingi-
vitis (P < 0.001), calculus (P < 0.01) and calculus

Table 3 Comparisons of percentages of children with moderate to very severe condition-specific (CS) impacts
between groups with different levels of oral disease among 1,063 12-year-old Thai children

Oral disease % Moderate to very severe CS impacts, %

Caries Edentulism Periodontal disease Discolouration

Study sample 100 18.5 0.2 8.7 2.6
Untreated decay
None 58.1 12.0
1 tooth 19.4 19.9
2 teeth 11.0 29.1
� 3 teeth 11.5 39.3*

Missing teeth
None 94.1 17.1 0.0
� 1 tooth 5.9 41.3* 3.2†

Filled teeth
None 70.6 17.3
� 1 tooth 29.4 21.5 (NS)

Periodontal disease (1,2,5)‡

None 20.7 5.5
1–2 sextants 30.0 6.6
� 3 sextants 49.3 11.4†

Gingivitis (1,5)‡

None 32.8 5.7
1–2 sextants 30.0 6.3
� 3 sextants 37.2 13.4*

Calculus (2,5)‡

None 46.4 6.7
1–2 sextants 32.8 7.7
� 3 sextants 20.8 14.9†

Gingivitis without calculus (1)‡

None 42.2 7.3
1–2 sextants 36.6 10.0
� 3 sextants 21.2 9.3 (NS)

Calculus without gingivitis (2)‡

None 66.2 8.8
1–2 sextants 28.1 9.1
� 3 sextants 5.7 6.6 (NS)

Calculus with gingivitis (5)‡

None 66.8 6.6
1–2 sextants 22.6 8.3
� 3 sextants 10.6 23.0*

Fluorosis
No 96.0 2.6
Yes 4.0 2.4 (NS)

*P <0.001; †P <0.01.
‡1 = gingivitis without calculus; 2 = calculus without gingivitis; 5 = calculus with gingivitis.
Chi-squared test for missing teeth with CS impacts relating to caries, filled teeth, fluorosis.
Chi-squared for trend test for untreated decay and periodontal diseases.
Fisher’s exact test for missing teeth with CS impacts relating to the presence of an edentulous area.
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with bleeding (P < 0.001). Having more sextants with
gingivitis without calculus or calculus without gingivi-
tis was not significantly related to moderate/higher CS
impacts attributed to periodontal disease. Moderate/
higher CS impacts attributed to tooth discolouration
were not significantly related to dental fluorosis
(Table 3).
Multivariate logistic regressions were performed to

ascertain the associations between oral diseases and
moderate/higher CS impacts (Table 4). After adjusting
for sex, region, area of residence and the presence of
other oral diseases, children with one untreated
decayed tooth were 1.6 times [95% confidence inter-
val (CI) 1.0–2.4] more likely to experience moderate/
higher CS impacts attributed to caries compared with
those with no decayed teeth. The likelihood of experi-
encing such impacts increased to 2.7 times (95% CI
1.7–4.3) in children with two decayed teeth and to
3.9 times (95% CI 2.5–6.2) in those with three or
more decayed teeth. No regression analysis of moder-
ate/higher CS impacts attributed to edentulism was
performed because the prevalence of such impacts
was very low (0.2%). Instead, moderate/higher CS
impacts attributed to caries were regressed on missing
teeth because the loss of teeth attributable to caries
reflects the progression of untreated dental caries.

Indeed, children with missing teeth as a result of car-
ies were 2.6 times (95% CI 1.5–4.5) more likely to
experience CS impacts attributed to caries. Periodon-
tal disease, gingivitis, calculus and calculus with gingi-
vitis occurring in one or two sextants of the mouth
did not significantly increase the likelihood of experi-
encing moderate/higher CS impacts attributed to peri-
odontal disease, whereas the occurrence of any of
these four periodontal conditions in three or more
sextants was significantly more likely to cause such
impacts. The likelihood of such impacts was twice as
high in the presence of the periodontal diseases gingi-
vitis and calculus, but increased to 3.5 times as high
(95% CI 2.0–6.2) in the presence of calculus with gin-
givitis (Table 4).
The presence of calculus with gingivitis in three or

more sextants was strongly significantly associated
with moderate/higher CS impacts (P < 0.001). The
likelihood of experiencing such impacts increased by
3.5 times (Table 4). By contrast, the presence of gingi-
vitis alone or calculus alone was not significantly asso-
ciated with CS impacts. It appears that the significant
associations found between CS impacts and overall
periodontal disease, gingivitis and calculus were
related to the strong effect of including calculus with
gingivitis among these three conditions. The condition

Table 4 Logistic regressions of moderate to very severe condition-specific (CS) impacts of oral diseases in 1,063
12-year-old Thai children

Oral disease Moderate to very severe CS impacts, %

Caries Periodontal disease

Unadjusted OR (95% CI) Adjusted OR (95% CI) Unadjusted OR (95% CI) Adjusted OR (95% CI)

Untreated decay
None 1 1 – –
1 tooth 1.8 (1.2–2.8)† 1.6 (1.0–2.4)‡ – –
2 teeth 3.0 (1.9–4.8)* 2.7 (1.7–4.3)* – –
� 3 teeth 4.8 (3.1–7.4)* 3.9 (2.5–6.2)* – –

Missing teeth
None 1 1 – –
� 1 tooth 3.4 (2.0–5.8)* 2.6 (1.5–4.5)† – –

Periodontal disease (1,2,5)§

None – – 1 1
1–2 sextants – – 1.2 (0.6–2.5) 1.2 (0.6–2.5)
� 3 sextants – – 2.2 (1.2–4.2)‡ 1.9 (1.0–3.8)‡

Gingivitis (1,5)§

None – – 1 1
1–2 sextants – – 1.1 (0.6–2.1) 1.0 (0.5–1.9)
� 3 sextants – – 2.5 (1.5–4.4)† 2.2 (1.3–3.9)†

Calculus (2,5)§

None – – 1 1
1–2 sextants – – 1.2 (0.7–2.0) 1.2 (0.7–2.1)
� 3 sextants – – 2.4 (1.5–4.1)† 2.2 (1.3–3.7)†

Calculus with gingivitis (5)§

None – – 1 1
1–2 sextants – – 1.3 (0.7–2.2) 1.1 (0.6–2.0)
� 3 sextants – – 4.2 (2.5–7.2)* 3.5 (2.0–6.2)*

*P < 0.001; †P < 0.01; ‡P < 0.05.
§1 = gingivitis without calculus; 2 = calculus without gingivitis; 5 = calculus with gingivitis.
OR, odds ratio; 95% CI, 95% confidence interval.
Adjusted analyses were controlled for sex, region, area of residence and other oral diseases.
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considered to represent periodontal disease and associ-
ated with moderate/higher CS impacts was calculus in
combination with gingivitis in three or more sextants.

Levels of oral disease classifications and distributions

Based on the present findings, oral diseases, namely,
untreated decay, missing teeth and periodontal dis-
ease, were classified into three levels of risk based on
their associations with moderate/higher CS impacts.
The three levels were: (i) no risk; (ii) low risk, and
(iii) high risk (Figure 1).

No risk

Children in the ‘no-risk’ category included those with
no untreated decayed teeth, no missing teeth and no
more than two sextants with periodontal disease in
any form (gingivitis and/or calculus). Children at this
level are unlikely to experience moderate/higher
degree oral impacts.

Low risk

Children in the ‘low-risk’ category included those with
one untreated decayed tooth and three or more sextants
with periodontal disease in any form (gingivitis and/or
calculus), but fewer than three sextants with calculus
with gingivitis. Children at this level have a small
chance of experiencing moderate/higher oral impacts.

High risk

Children in the ‘high-risk’ category included those
with two or more untreated decayed teeth, one or
more missing teeth, and three or more sextants with

calculus with gingivitis. Children in this category have
a significant likelihood of experiencing moderate/
higher oral impacts.
The proportions of children in the three risk-based

categories are shown in Figure 1. Nearly a quarter
(22.5%) of 12-year-old children were at high risk for
moderate/higher oral impacts caused by untreated
decayed teeth, whereas 19.4% were at low risk. A
total of 5.9% were at high risk because of missing
teeth, and 10.6% were at high risk and 38.7% at low
risk because of periodontal disease.

Proposed additional Thai oral health goals

The oral health goals for Thailand for the year 2020
state that all 12-year-old children should have all their
first molar teeth (no loss of teeth caused by dental
caries)16. This goal is supported by findings from this
study that a child with one or more missing teeth is
significantly more likely to have moderate/higher CS
impacts attributable to tooth loss. Moreover, tooth
loss attributable to caries reflects the progression of
untreated decay and increases the likelihood of mod-
erate/higher CS impacts attributable to dental caries
by 2.6 times. Other than missing teeth, no further oral
diseases are mentioned in the Thai goals16.
The mean DMFT score of 12-year-old Thai children

in the present national survey was relatively low (1.6).
The majority of the DMFT score referred to the DT
component (0.9). Although the average DT score of
0.9 was lower than those of the low- and high-risk
thresholds (DT scores of 1 and 2, respectively),
19.4% of 12-year-old children had one untreated
decayed tooth (low risk) and 22.5% had two or more
(high risk). For high-risk children, the likelihood of
experiencing moderate/higher oral impacts increases

30.0%

20.7%
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≥ 3 sextants

1–2 sextants

0 sextants No risk
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Periodontal
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22.5%
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Figure 1. Proportions of 12-year-old Thai children categorised by risk for moderate to very severe oral health-related impacts on quality of life according
to the presence of untreated decayed and missing teeth and periodontal disease (n = 1,063). *Fewer than three sextants with calculus with gingivitis.

†Three or more sextants with calculus with gingivitis. No risk: no untreated decay; no missing teeth; periodontal disease in fewer than three sextants. Low
risk: untreated decay in one tooth; periodontal disease in three or more sextants, but calculus with gingivitis in fewer than three sextants. High risk:

untreated decay in two or more teeth; loss of one or more teeth; periodontal disease in three or more sextants with calculus with gingivitis.
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by as much as three to four times. Therefore, based
on the present findings, goals for the improvement of
children’s QoL should focus on reducing the preva-
lence of untreated decayed teeth by expanding oral
health services. The goal should be to firstly reduce
the percentage of children in the high-risk group by
using a population-based approach34. The additional
proposed goal based on the QoL measure refers to the
aim that all 12-year-old children should have fewer
than two untreated decayed teeth.
The former Thai goal for gingival health for the

year 2005 stipulated that 25% of children should
have healthy periodontium or no sextant with peri-
odontal disease15. However, the present study found
that having one or two sextants with periodontal dis-
ease did not significantly increase the likelihood of
experiencing moderate/higher oral impacts compared
with the healthy periodontium group, whereas chil-
dren with three or more sextants were a little more
likely to experience moderate/higher impacts. There-
fore, these children should be categorised within the
low-risk group. Moreover, the conditions of ‘gingivitis
alone’ and ‘calculus alone’ did not increase the likeli-
hood of moderate/higher oral impacts. The moderate/
higher impacts were actually related to the occurrence
of calculus with gingivitis in three or more sextants of
the mouth, here defined as indicating high risk. The
reduction of gingivitis does not depend on oral health
services alone, but mainly on children’s ability to
maintain good daily oral health practices. In the cur-
rent study, 10.6% of Thai children were categorised
as belonging to the high-risk group, 38.7% to the
low-risk group and 50.7% to the no-risk group.
Therefore, we suggest the goal should be to increase
the no-risk and decrease the high-risk groups. The
goals proposed stipulate that 60% of 12-year-old chil-
dren should not have periodontal disease in any form
in more than two sextants, and that the proportion of
12-year-old children with calculus with gingivitis in
three or more sextants should not exceed 5%.

DISCUSSION

This study proposes oral health goals that include so-
ciodental measures based on findings of associations
between oral diseases and oral impacts and the identi-
fication of risk levels for specific oral diseases accord-
ing to their associations with moderate/higher degree
oral impacts. The study set out to provide information
supporting the use of QoL measures in setting
national goals for oral health in Thailand in particu-
lar, but also in other countries in general. Although
clinical oral health indicators and the OHRQoL indi-
cator represent two different concepts in the assess-
ment of oral health, they are interdependent. There
are associations between oral diseases and QoL1–3.

Therefore, this study attempted to investigate such
links and, subsequently, to integrate the two concepts
as such integration has practical implications for oral
health service planning. Some oral conditions, such as
calculus and dental fluorosis, are not oral diseases.
However, oral health services usually define dental
public health problems according to existing oral con-
ditions detected by professionals using professional
criteria5–9,15,27. Therefore, this study included all oral
conditions assessed by professionals as oral diseases
using normative criteria. Thereafter, we investigated
their associations with subjective OHRQoL.
Because overall impacts were very prevalent among

12-year-old Thai children (85.1%), some low-intensity
impacts were excluded. Impacts of moderate intensity
and above were suggested as the threshold. This was
consistent with the guideline on developing goals for
oral health for 2020 reported by Hobdell et al.14

They recommended that a reduction in the prevalence
of moderate and severe social impacts on daily activi-
ties should be one of the oral health goals.14 Further-
more, the moderate level was not arbitrarily defined
by using a cut-off point from a range of total impact
scores. The Child-OIDP and OIDP system facilitates
the categorising of oral impacts into different levels of
severity by using the ‘intensity’ rather than the impact
score28,32. Moreover, the Child-OIDP and OIDP were
designed to assess CS impacts in order to provide
more accurate results of analyses of associations
between oral impacts and specific oral diseases. Oral
diseases are categorised by oral health services as spe-
cific diseases, not overall diseases. Therefore, using CS
impacts is more appropriate than using overall mea-
sures of OHRQoL as CS impacts relate to specific
dental conditions. In the present study, the incidence
of moderate/higher overall impacts was 35.1%,
whereas those of CS impacts for dental caries and
periodontal disease were 18.5% and 8.7%, respec-
tively. Proposals made here are limited to reductions
in the moderate/higher CS impacts attributed to dental
caries and periodontal disease, rather than reductions
in overall impacts because overall impacts include
impacts attributable to other oral conditions, such as
recurrent aphthous ulcers and malocclusion28, which
were not included in the clinical examination. The
percentages of children experiencing moderate/higher
CS impacts attributable to recurrent aphthous ulcers
and malposed teeth were considerable, at 8.9% and
5.0%, respectively (Table 2).
Although associations between oral disease and

OHRQoL have been investigated17–21,24–26,35,36, very
few studies have used CS impacts22,23. Moreover, the
thresholds levels of disease that are significantly
related to impacts have not previously been reported.
The findings of this study of associations between
dental caries and OHRQoL were consistent with
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those of previous studies in that dental caries, in terms
of DT scores, was significantly related to OHRQoL17–

23, whereas DMFT was not35,36. In addition, this
study found that a DT score of 1 was significantly
related to moderate/higher CS impacts attributable to
dental caries (P < 0.05) and that the likelihood of
experiencing impacts increased to 1.6 times that of
the group with no untreated decayed teeth. However,
other oral conditions, such as oral ulcers and exfoliat-
ing primary teeth, that may cause oral pain, confound
the perceptions of children in terms of relating the
causes of impacts to caries. Therefore, we categorised
children with a DT score of 1 within a low-risk
group. A DT score of 2 increased the likelihood of
experiencing moderate/higher CS impacts by 2.7
times, and a DT score of � 3 increased it up to 3.9
times. Therefore, a DT score of 2 was defined as the
threshold for categorisation within the high-risk
group. No previous study has reported the association
between OHRQoL and missing teeth in children. This
study found that the loss of teeth caused by caries
was significantly associated with moderate/higher CS
impacts. However, the significance of moderate/higher
CS impacts attributed to edentulous areas should be
viewed with caution as its prevalence (0.2%) was very
low. The loss of teeth as a result of caries reflects
untreated decay and therefore was highly significantly
related to moderate/higher CS impacts attributed to
dental caries.
The findings of this study in relation to gingivitis

compare positively with those of other studies report-
ing significant associations between OHRQoL and
poor oral hygiene and severe ulcerative gingivitis24,25,
but not with the more common periodontal diseases
of gingivitis and calculus19,23,25,26. However, no previ-
ous study investigated associations of OHRQoL with
different levels of common periodontal diseases. We
found that having three or more sextants with peri-
odontal disease, gingivitis and calculus, significantly
increased the chance of experiencing moderate/higher
CS impacts, whereas having up to two sextants
affected did not. More importantly, no previous study
has differentiated the impacts of gingivitis alone, cal-
culus alone and calculus with gingivitis. By exploring
the associations between CS impacts and periodontal
disease, as well as the components of the latter, this
study revealed that calculus with gingivitis was the
only periodontal component to be significantly associ-
ated with CS impacts and indicated significant associ-
ations between overall periodontal disease, gingivitis
and calculus, and CS impacts. The finding suggests
that gingivitis occurring without calculus is unlikely
to be associated with moderate/higher CS impacts.
Calculus without gingivitis may cause appearance-
related oral impacts if it is present in the anterior seg-
ments. This is not common in 12-year-old children. In

the light of these findings, and the fact that gingivitis
and calculus do not invariably progress to destructive
periodontal disease37,38, the presence of gingival con-
ditions that were not significantly associated with oral
impacts were not included in the risk groups.
The link between oral diseases and OHRQoL is not

straightforward and is influenced by various individ-
ual and socioenvironmental factors39. Therefore, the
associations between certain oral diseases and OHR-
QoL, as well as the thresholds identified for categori-
sation within the various risk groups in this study,
may not be universally applicable to other popula-
tions. Thus, a situation analysis to establish oral
health goals should be conducted locally for each
country, as the FDI/WHO/IADR guidelines14 propose.
This will identify thresholds and proposed goals that
are actually relevant to the local population under its
particular socioenvironmental circumstances.
Although this study is limited by its use of cross-sec-
tional data for classifying levels of risk, we suggest
that the present study can be cited as an example of
the use of OHRQoL data to establish a population’s
oral health service goals and its dental care needs. It
is strongly recommended that countries, particularly
those that already include OHRQoL assessments in
their national surveys, should make more use of their
OHRQoL data by integrating them into the analyses
used for goal setting and assessing treatment needs
based on sociodental concepts of needs10–12. If the
oral health goals proposed by this study are applied,
further longitudinal study will be required to test the
validity of such goals. A longitudinal study design and
time series data will also be necessary to better clas-
sify and validate the categorisation of risk groups
according to different levels of oral disease in order to
better formulate oral health goals.
The oral health goals proposed here were compati-

ble with the oral health goals declared in Thailand
for 2020. Currently, these aims include the retention
of all first molars until the age of at least 12 years16.
Our findings suggest that children with any loss of
teeth attributable to caries will be more likely to
experience moderate/higher CS impacts attributable
to edentulism and to dental caries. Moreover, this
study proposes two additional goals in relation to
dental caries and periodontal disease. The fact that
the prevalence of dental caries has been low and
remained stable, as indicated by a mean DMFT index
of 1.6 in 12-year-old children, since 198415 may
reflect relative success in controlling the disease, as a
result of which oral health planners have not focused
attention on further reducing the incidence and
impact of caries. This study revealed that even with
the relatively low level of caries in Thailand, the
presence of untreated decayed teeth significantly
increased the likelihood of experiencing moderate/
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higher impacts, particularly in children with two or
more untreated decayed teeth, in whom the likeli-
hood of experiencing moderate/higher impacts
increased by three to four times that of children with-
out untreated decay. This suggests that the scope of
oral health services regarding dental caries should be
extended from the reduction of DMFT to also cover
the reduction of DT.
In addition to controlling the prevalence of disease,

dental services should aim to reduce the impacts of
existing diseases. Early treatment is recommended to
avoid the loss of teeth attributable to caries and the
subsequent increase in the likelihood of oral impacts.
Furthermore, there are oral health inequalities in the
distribution of DT scores. Reducing inequalities in
oral health should therefore be included within oral
health goals40,41. The periodontal disease-related goals
proposed by this study differ, in terms of numbers of
diseased sextants, from those stipulated in the previ-
ous Thailand national oral health goals15. Based on
clinical data, the previous national goal was to
increase the percentage of children with healthy peri-
odontium or no diseased sextants15. The inclusion of
OHRQoL data in the development of these goals
refines the proposal to increase the percentage of chil-
dren with fewer than three periodontally diseased sex-
tants. A further goal is to reduce the percentage of
children categorised as being at high risk according to
the presence of three or more sextants with calculus
and gingivitis.
The present findings on oral health differ from

those derived using a disease-oriented approach. Based
on clinical data, periodontal disease was previously
specified as the most important oral disease among
this age group as a result of its high prevalence and
the stable low prevalence of dental caries15. However,
our findings suggest that dental caries remains the
most important oral disease among 12-year-old Thais
because the prevalence of moderate/higher CS impacts
attributable to dental caries is high (18.5%) and that
of moderate/higher CS impacts attributable to peri-
odontal disease is much lower (8.7%). In addition,
nearly a quarter of Thai children were found to be at
high risk for dental caries, whereas only 10.6% were
at high risk for periodontal disease.
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