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Objective: : Children with Intellectual Disabilities (ID) have a higher rate of untreated caries and often progress to caries with pulpal 
involvement or odontogenic infections. This can be assessed using the Caries Assessment Spectrum and Treatment (CAST) index and 
the Pulp Ulcer Fistula Abscess (PUFA) index. Dental problems often have an impact on quality of life, so Oral Health-Related Quality 
of Life (OHRQoL) assessment is needed for ID children.
Purpose: To identify and analyze the correlation between odontogenic infection, the total spectrum of caries, and OHRQoL in ID 
children.
Methods: : The subjects of the research were 70 ID children who attended Special Needs Schools (SNS) Type D of the Foundation 
for the Development of Disabled Children (FDDC). This research uses an analytical survey using questionnaires and interviews to 
assess OHRQoL. The sampling technique, namely Total Sampling, obtained 43 ID child subjects who met the inclusion criteria. The 
data were tested statistically using the Spearman Correlation non-parametric test and the t-test.
Results: : The average value of odontogenic infection in the population was 1.79, including in the poor category, and the total 
spectrum of dental caries was 51.16%, including severe morbidity. Multivariate analysis showed a significant correlation between 
odontogenic infection, total spectrum of caries, and OHRQoL; odontogenic infection with total dental caries spectrum was signifi
cantly associated with each p-value = 0.0000, while the correlation between OHRQoL and both odontogenic infection and total caries 
spectrum had p-values > 0.05, respectively, so it is considered not significant.
Conclusion: : Odontogenic infection in ID children is a poor category. The total spectrum of dental caries in ID children mostly 
includes severe morbidity. There is a correlation between odontogenic infections, the total spectrum of dental caries, and OHRQoL, as 
well as between odontogenic infections and the total spectrum of dental caries.
Keywords: odontogenic infection, dental caries, oral health related quality of life, intellectual disabilities

Introduction
Children with intellectual disabilities (ID) have a significant impairment in an individual’s cognitive abilities, carrying 
out daily routines, and interacting with other people. These disorders can be seen during their developmental phase. An 
individual may have ID alone or may present with congenital malformations, neurological features, and/or differences in 
developmental behavior.1

Nearly 3% of the world’s population has some form of ID,2,3 including mild (85%), moderate (10%), severe (4%), 
and profound (2%), the mortality rate is higher in profound than other forms.2 The prevalence of ID in Indonesia is in the 
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range of 1–3% in a population. The true incidence of ID is difficult to quantify because mild ID is sometimes not 
recognized until middle childhood. The highest incidence is in school-age children, with a peak age of 6–12 years.4

Children with ID are usually able to participate in education and be independent, but they cannot exercise full 
independence as adults, including maintaining oral hygiene.5 Children with ID tend to have a higher prevalence of poor 
oral hygiene, gingivitis, malocclusion, and untreated caries. This can occur due to a high carbohydrate intake and drugs 
that encourage the development of caries and periodontal disease.3,5–7

They also tend to have more missing teeth, untreated caries, and tooth extractions than restorations,1 so an index is 
needed that can measure various advanced stages of caries lesions, such as the Pulp Ulcer Fistula Abscess (PUFA) 
index,8 and the Caries Assessment Spectrum and Treatment (CAST) index.9 The PUFA index records the consequences 
of untreated carious lesions and focuses on the most severe stage of caries,9 which may represent an assessment of 
odontogenic infection.8

The CAST index is an index that measures early-stage caries lesions up to more severe stages.9 The CAST index is an 
instrument that was developed and can assess the total spectrum of dental caries, from healthy tooth surfaces to teeth with 
abscesses and even tooth loss. The instrument was validated for appearance, content, and concept. Its reproducibility in 
clinical studies has been tested in pediatric and adult populations.10–12

Oral health also has a significant impact on a person’s psychological health, resulting in reduced nutritional intake, 
impaired social interactions, difficulty carrying out daily activities, and anxiety related to these things.13–15 In a study by 
Davila et al3 dental problems are one of the ten main causes that can limit the activities of children with ID.3

In addition to assessing the status, clinical signs, and symptoms of oral health, a better idea emerged to obtain 
subjective points related to oral health. Quality of life indicators related to oral health, or Oral Health-Related Quality of 
Life (OHRQoL). The Oral Health Impact Profile-14 questionnaire (OHIP-14), composed of 7 dimensions with 2 
questions each, has been widely used in several countries to assess an individual’s OHRQoL.15

Studies show that poor oral health status, such as advanced caries with pulp involvement and odontogenic infections 
in people with disabilities, can have a negative impact on their quality of life and that of their families.16 Assessment of 
oral health care needs, and in particular the impact of oral health on the quality of life of children with ID who have been 
neglected.15 Therefore, the authors expected, that we could understand the oral health condition of ID children and the 
associated risk factors involved can contribute in the future and can positively influence their life expectancy, and there is 
no research on how oral health with more advanced caries can impact the quality of life of ID children, which can affect 
their quality of life. This made the authors interested in investigate the correlation between odontogenic infections and 
the total spectrum of dental caries with OHRQoL in ID children.

Methods
Study Design and Participants
This type of research is analytical research with a survey method using questionnaires and interviews, which aims to 
determine the correlation between variables in a situation or group of subjects without treatment. The analytical research 
aims to determine the correlation between odontogenic infections and the total spectrum of dental caries with OHRQoL 
in ID children.

The subjects in this research were 70 ID children who attended Special Needs Schools (SNS) Type D of the 
Foundation for the Development of Disabled Children (FDDC). The sampling technique was carried out using Total 
Sampling. The inclusion criteria in this study were ID children who have or are currently experiencing caries and 
odontogenic infections, chronologically aged 6 to 18 years, and parents or caregivers of ID children who are willing to 
fill out informed consent to take part in the research. The exclusion criteria were ID children who were uncooperative in 
being examined, caregivers who did not completely answer the questionnaire, and children who did not attend school.

Data Collection and Measurements
At the implementation stage, research information sheets and informed consent forms were given to parents/caregivers. 
After that, dental health education was carried out for children and their caregivers, and then the researcher accompanied 
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ID children to toothbrushing and continued with dental examinations using the PUFA index and CAST index. 
Researchers conducted interviews with closed questionnaires using OHIP-14 to assess the OHRQoL of ID children 
with their caregivers (proxy), which had been tested for validity and reliability by Suwargiani A, et al.17

Statistical Analysis
Odontogenic infection examination was assessed using the subject’s PUFA index. The PUFA/pufa score per individual is 
calculated cumulatively and represents the number of teeth that meet the PUFA/pufa diagnostic criteria. PUFA for 
permanent teeth and pufa for primary teeth are reported separately.8,18 The PUFA⁄pufa experience for a population is 
calculated as an average and thus has a decimal value. PUFA counting codes are tabulated in a frequency table: P: Pulp 
Involvement, U: Ulceration, F: Fistula, and A: Abscess. The results of calculating the PUFA index for both individual 
PUFA and population PUFA are categorized as follows: PUFA index 0 = good, and PUFA index >0 = bad.18

The prevalence of PUFA⁄pufa was calculated as the percentage of the population with a PUFA⁄pufa score of one or 
more. The “Untreated Caries, PUFA Ratio” was calculated as follows:19

The calculation of the PUFA/pufa index is by dividing the amount of PUFA/pufa by the number of teeth with active 
caries and multiplying the result obtained by 100.11,19 The final criteria for the PUFA index in this study were good, fair, 
and poor.

A more detailed caries detection instrument that assesses not only cavities in the dentin but also looks for restorations 
or cavities with pulp involvement or that have developed into an abscess or fistula was carried out by examining the total 
spectrum of dental caries by assessing the CAST index in each subject. The characteristics and codes of the CAST index 
assessment are as follows, Sound (0) : no visible evidence of distinct carious lesion is present; Sealant (1): Pits and/or 
fissures are at least partially covered with sealant material; Restoration (2): A cavity is restored with an direct or indirect 
restorative material; Enamel (3): Distinct visual change in enamel only, a clear caries related discolouration is visible, 
with or without localized enamel breakdown; Dentine (4): Internal caries-related discolouration in dentine is visible 
through the enamel; Pulp (5): Distinct cavitation into dentine and the pulp chamber is intact; Pulp (6): Involvement of the 
pulp chamber, cavitation reaching the pulp chamber or only root fragment are present; Abscess/Fistula (7): A pus 
containing swelling or a pus releasing sinus tract to a tooth with pulp involvement; Lost (8): The tooth has been removed 
because of dental caries; Other (9): Does not match with any of the other descriptions.12

The maximum CAST score per subject allows individuals to be grouped based on disease severity, so that subjects 
with maximum scores of 0, 1, and 2 are classified as healthy; those showing a maximum CAST score of 3 were classified 
as in the premorbidity stage; and individuals with maximum CAST scores of 4 and 5 were classified as in the morbidity 
stage. The severe morbidity classification contained subjects with a maximum CAST score of 6 or 7, and mortality was 
characterized by subjects with a maximum CAST score of 8.12

Research for OHRQoL was carried out using a survey analytical method in the form of data collection through 
a questionnaire form answered by caregivers who have ID children (proxy). The questionnaire used is a modified version 
of the OHIP-49 questionnaire, which has been validated for the population studied, called OHIP-14. The questionnaire is 
used to assess OHRQoL and consists of 14 questions with 7 dimensions (Functional limitations, Physical pain, 
Psychological discomfort, Physical disability, Psychological disability, Social disability, and Handicap). Each dimension 
has 2 questions. Each question is rated on a 5-point Likert scale. The total possible score ranges from 0 to 56, with higher 
scores indicating a poorer quality of life.15

Sociodemographic data was also collected, which included the gender and age of the child, place of residence, highest 
level of education, and parents income. The OHRQoL score criteria are classified into three categories: less impact, 
moderate impact, and very impact.20 Higher scores indicate greater oral health impact and lower or poor OHRQoL.21

The non-parametric Spearman Correlation Test is a statistical analysis to see the correlation between OHRQoL in ID 
children and the total spectrum of dental caries and odontogenic infections. It can be calculated using the Spearman rank 
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correlation coefficient. The t-test was used to test the significance of the correlation by looking at the differences in the 
correlation between odontogenic infection and the total spectrum of dental caries with the OHRQoL of ID children.

Ethics Statement
This study underwent review and approval by The Research Ethics Committee, University of Padjadjaran, Indonesia 
(No. 583/UN6.KEP/EC/2023), and has complied with the Declaration of Helsinki.

Results
General Characteristics of Research Respondents
The research was conducted on ID children and caregivers at SNS Type D of FDDC Bandung in May 2023. The subjects 
obtained consisted of 43 ID children whose parents met the inclusion criteria of the 70 ID children registered at the 
school. Based on the age of the ID children studied, they were generally in the age range of 11–18 years (79.06%), 
consisting of 37.21% girls and 62.79% boys.

According to the descriptive data of caregiver respondents in this study based on gender, 72.09% were women and 
27.91% were men, with an age range of 26 to 65 years, and the age of respondents was generally 41–50 years (41.86%). 
The highest level of education among parent respondents was among high school graduates (44.19%). The parents 
occupation shows that they are generally housewives (46.51%), comparable to working parents (46.51%), and the rest are 
retirees (6.98%). The highest level of monthly income for parents (62.79%) is in the range of IDR 2,500,000–IDR 
5,000,000; while income above IDR 5,000,000/month is 30.23%.

Frequency Distribution of Odontogenic Infections and Total Spectrum of Dental 
Caries
The component values of the PUFA/pufa index from 43 research subjects found a total of 77 teeth, including odontogenic 
infections, as shown in Table 1. The most frequently found was pulp exponation (P) (90.91%), which consisted of 
33.77% of adult teeth and 57.14% of primary teeth. As many as 9.09% were found to have abscesses (A), both in adult 
teeth (3.90%) and primary teeth (5.19%), and the average value of the population where infection occurred 
Odontogenicity in ID children in this study was 1.79, which is included in the poor category. This is likely because 
the age that is generally examined is 11–18 years old, and the possibility of visible teeth is the remaining roots of primary 

Table 1 Frequency Distribution of Odontogenic Infections Assessed by the 
PUFA Index

PUFA/PUFA Component Value F % f %

Pulp involvement (P) 26 33,77 70 90,91

(p) 44 57,14

Ulceration (U) 0 0,00 0 0

(u) 0 0,00

Fistula (F) 0 0,00 0 0

(f) 0 0,00

Abscess (A) 3 3,90 7 9,09

(a) 4 5,19

Total 77 100 77 100

Population Average of Odontogenic Infections Range Category

1,79 >0 Bad
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teeth that have not been removed, so that most are included in the criteria for pulp involvement in the PUFA index but do 
not cause ulceration and fistula. The examination also found an abscess, which as an infection looks swollen and contains 
pus in the gums, but no fistula was found. Figure 1 shows the number of individuals included in the odontogenic 
infection category based on the ratio of odontogenic infection to existing dental caries, generally included in the good 
category (60.47%), followed by the fair category (27.91%) and the poor category (11.63%).

The characteristics of ID children based on the total spectrum of dental caries were assessed using the CAST index. 
Table 2 shows that 51.16% are in the severe morbidity category, followed by premorbidity (20.93%), the healthy 
category (13.95%), and finally morbidity (6.98%), mortality (4.65%), and others (2.33%).

Assessment of OHRQoL in ID Children Using OHIP-14
The results of interviews with parents who have children with ID based on responses from the OHIP-14 questionnaire are 
shown in Table 3. The results of the dimension that most influences children’s quality of life related to oral health are the 
“Psychological Discomfort” dimension (35.47%), followed by the “Physical Pain” dimension (32.85%), but the dimen
sion that was least affected was the “Psychological disability” dimension (20.93%). The overall percentage assessment of 
OHRQoL in ID children is 27.41%, which is in the low impact category.

Figure 1 Description of Odontogenic Infection in Children with Intellectual Disabilities in SNS Part D FDDC Bandung, West Java, Indonesia.

Table 2 Frequency Distribution of the Total Spectrum of 
Dental Caries in ID Children

Category Total Spectrum  
of Dental Caries

Max 
Score

f Ʃf %

Healthy 0 6 6 13,95

1 0

2 0

Premorbidity 3 9 9 20,93

Morbidity 4 1 3 6,98

5 2

Severe morbidity 6 19 22 51,16

7 3

Mortality 8 2 2 4,65

Others 9 1 1 2,33

Total 43 43 100,00
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Correlation Between Variables
The multivariate correlation between OHRQoL with odontogenic infections and the total spectrum of dental caries is 
shown in Table 4 using Kendall’s Concordal correlation, statistically showing a value of W = 0.603 which is statistically 
significant with a p-value = 0.0000 <0.05. This means that there is a correlation between these three variables.

The bivariate correlation between OHRQoL, odontogenic infection, and the total spectrum of dental caries was 
calculated using Spearman rank correlation analysis, which is shown in Table 4. The results of this test showed a strong 
correlation between odontogenic infection and the total spectrum of dental caries, which was statistically significant with 
a p-value < 0.05. The correlation between OHRQoL with odontogenic infections and the total spectrum of dental caries 
provides a weak correlation value and is not significant; statistically, the p-value for both is >0.05.

Table 3 Responses of Caregivers with ID Children to the OHIP-14 Survey

Question number Alternative Answers Score / 
Que

% Score / 
Dimension

%

Never 
(0)

Almost 
Never (1)

Sometimes 
(2)

Often 
(3)

Very 
Often (4)

Dimensional Scale

Functional 

limitations

1 20 9 6 3 5 50 29,07 87 25,29

2 23 9 8 0 3 37 21,51

Physical pain 3 10 10 17 6 0 62 36,05 113 32,85

4 17 5 17 4 0 51 29,65

Psychological 

discomfort

5 11 9 13 8 2 67 38,95 122 35,47

6 15 11 9 6 2 55 31,98

Physical disability 7 21 5 9 8 0 47 27,33 87 25,29

8 22 5 13 3 0 40 23,26

Psychological 

disability

9 17 11 9 5 1 48 27,91 72 20,93

1 26 12 3 2 0 24 13,95

Social disability 1 21 7 8 6 1 45 26,16 82 23,84

1 24 9 4 4 2 37 21,51

Handicap 1 20 8 8 4 3 48 27,91 97 28,20

1 22 6 6 5 4 49 28,49

Total Score and Percentage of Child Impact 660 27,41

Table 4 Correlation Between OHRQoL with Odontogenic Infections and Total Spectrum of Dental Caries in ID 
Children

Multivariate W Chi2 p-value Characteristic Linkages

OHRQoL, odontogenic infection, total spectrum of dental caries 0,60 51,84 0,00 Significant 60,30%

Bivariate rs t-test p-value Characteristic Linkages

OHRQoL & odontogenic infection −0,03 −0,21 0,42 Non- Significant 0,10

OHRQoL & spectrum of dental caries −0,10 −0,62 0,27 Non- Significant 0,94

Odontogenic infection & spectrum of dental caries 0,56 4,33 0,00 Significant 31,36

Notes: W= Konkordal Kendal’s correlation coefficient; rs= correlation coefficient.
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Discussion
Based on the characteristics of ID child respondents in this study, based on age, they were generally 11–18 years old 
(79.06%), while based on gender, it was generally more boys (62.79%) than girls (37.21%). This is almost similar to 
research by Ayoglu and Kiran,22 who found that the prevalence of individual with ID in Turkey is more common in men 
(61.9%) compared to women (38.2%).22

The average odontogenic infection in the population of ID children in this study was assessed as “bad”. However, the 
assessment of the number of individuals experiencing odontogenic infections was highest in the “good” category 
(60.47%), followed by the “fair” category (27.91%) and “not good” (11.63%). Research by Tefera, Girma, et al states 
that maternal education, frequency of consuming sweet foods, and type of disability are statistically significant factors 
related to oral hygiene status.23

The results of the assessment of the total spectrum of dental caries show that, generally, ID children suffer from 
severe morbidity (51.16%). This can occur due to a lack of information sources and self-awareness from caregivers with 
inadequate education to maintain dental and oral health in ID children, as stated by Nunes, 24 that those with lower 
education often pay less attention to the impact of oral cavity conditions on their children’s lives and lack access to dental 
care24 causing caries in their children to tend to go untreated and cause caries involving the pulp.

Table 3 shows the results of caregiver responses regarding the quality of life of ID children related to dental and oral 
health using the OHIP-14 questionnaire. The dimensions “psychological discomfort” (35.47%) and “physical pain” 
(32.85%) are the most affected in this study, followed by “handicap”, “functional limitations”, “physical disability”, 
“social disability”, and “psychological disability”, which are the least affected by the dental and oral health of children 
with ID. The results of interviews with most of the parents in this study stated that although their children often or 
sometimes complained of pain in their teeth and mouth, psychologically and socially, most of the children did not feel 
affected by the pain, so they continued to socialize or play with their friends. Almost similar to the results of this study, 
research by Couto et al15 and Nuttall et al25 shows that the two dimensions that are greatly affected by dental and oral 
health are “physical pain”, followed by “psychological discomfort”.15,25

In study by Pani et al,26 he found that parental age and education level were associated with greater negative 
perceptions of the impact of oral health on children’s quality of life [24, 26]. Research by Aggarwal et al,27 stated 
that the perception of children’s dental and oral health can also be influenced by the family’s socio-economic 
status.24,27

The conclusions of the OHRQoL categories in ID children are shown in Table 3, which generally includes the less 
impact category (67.44%) followed by the moderate impact category (32.56%). Study by Tefera et al,23 states that 
children with special needs do not have significant differences in OHRQoL as assessed by gender, age group, and dental 
caries.23

Table 4 shows the multivariate analysis regarding the correlation between OHRQoL with odontogenic infections and 
the total spectrum of dental caries in ID children, showing the Kendall Concordal correlation value; W = 0.603, with 
a p-value <0.05 indicates that there is a significant correlation between these three variables.

In research by Praveen in India,8 in the general population in the city of Rangareddy, he stated that there was 
a positive correlation between OHRQoL as assessed by OHIP and untreated caries as assessed by the PUFA index among 
the study population. As untreated caries increases, it has a detrimental effect on an individual.8

Bivariate correlation test was carried out as shown in Table 4, between odontogenic infections assessed by the PUFA 
index and OHRQoL in ID children, showing the results of the non-parametric Spearman correlation test with a weak 
correlation value and not statistically significant. This is similar to the correlation between OHRQoL and the total 
spectrum of dental caries, with a p-value of >0.05, while the correlation between odontogenic infection and the total 
spectrum of dental caries has a strong correlation, with a p-value <0.05, which is significant.

The results of the study by Carrada, et al28 highlight the importance of preventing and treating oral cavity conditions. 
Dental caries can cause pain, discomfort, and decreased well-being for ID children, which can affect the emotions and 
activities of their family members. As treatment improves the oral and dental health of ID children, can improve their 
quality of life and have a positive impact on their families.28
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This study has several limitations, such as not carrying out further analysis of the impact of socio-demographic 
variables on the OHRQoL of ID children. This research relies on parents’ perceptions to assess their children’s OHRQoL. 
However, parent’s knowledge about their children’s activities and feelings is limited, so they cannot assess the OHRQoL 
of ID children with one hundred percent accuracy.

Conclusion
Odontogenic infection in ID children is a poor category. The total spectrum of dental caries in ID children mostly 
includes severe morbidity and the average total spectrum of caries in ID children is included in the diseased population 
because most subjects had at least one tooth in the stage of severe morbidity. There is a correlation between odontogenic 
infections, total caries spectrum, and OHRQoL in ID children, as well as odontogenic infections and total caries 
spectrum. Meanwhile, the correlation between OHRQoL and odontogenic infections, as well as OHRQoL and the 
total caries spectrum in ID children, is considered less significant.
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