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ABSTRACT 

Introduction: Dental caries negatively affects children and their families which subsequently affects oral health-related quality of life 

(OHRQoL). Hence the aim of the study was to assess the impact of dental caries on the OHRQoL using Early Childhood Oral Health 

Impact Scale (ECOHIS) questionnaire, and measurement of Caries Assessment Spectrum and Treatment (CAST) index of 6-8-year-old 

Pediatric patients. Materials and method: Pediatric patients (n=1065) and their parents (mother/father) seeking dental care in Riyadh 

Elm university dental clinics participated in the study. The Arabic version of the ECOHIS questionnaire were filled out by the parents 

and returned to the researchers in the clinics' waiting area. Following which, a single examiner performed the clinical examinations 

using the CAST Index. Descriptive statistics of frequency distribution, percentages, mean, and standard deviation values were 

calculated. An independent t-test was applied to compare the mean ECOHIS score between uncavitated and cavitated lesions. 

Results: The prevalence of dental caries (CAST codes 4-7) was 94.5%. The teeth having CAST CODE, 4-7, showed significantly higher 

ECOHIS score indicating higher impact on child's difficulty in eating (p=0.004),  irritability or frustration (p≤0.001), avoidance of 

smiling or laughing (p≤0.001), and avoidance of talking (p≤0.001) compared to the CAST CODE 0-3, 8. Similarly, among the teeth 

having CAST CODE 4-7, the family impact scale showed significantly higher parental distress [parent been upset (p≤0.001) and 

parents felt guilty (p≤0.001)] and family functions [taken time off from work (p≤0.001) and financial impact (p≤0.001)] scores 

compared to their counterparts. Conclusion: Primary and permanent molar teeth with cavitated dentine carious lesions with and 

without pulpal involvement (CAST code 4-7) impacts negatively on the 6-8‐year pediatric patients and their families. 
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1. INTRODUCTION 

The World Dental Federation General Assembly has stated, Oral health is multidimensional and comprises the diverse abilities like 

speaking, chewing, smiling, tasting, smelling, touching, swallowing, besides conveying a variety of emotions through facial 

expressions with confidence and without pain, discomfort, and disease of the craniofacial complex (Glick et al., 2017). Oral health 

represents the absence of disease and the general well-being to perform functions like eating, talking and smiling, and contributing 

creatively to society. A patient's self-perception related to their oral health and quality of life is important in their Dental 

health practice, dental education, and research. It is extensively proven that oral situations will have various effects on each day 

living. Many measures or scales are available to determine this (Baiju et al., 2017).  

Dental caries is highly (83%) prevalent among preschool and primary school children in Saudi Arabia (Alhabdan et al., 2018).  It 

has been reported that untreated dental caries and their clinical consequences could negatively impact the OHRQoL of school 

children (Mota-Veloso et al., 2016). Several indices have been developed to assess dental caries at the clinical and population-level 

with merits and limitations. Recently, Frencken et al. in (2011), the New Caries Assessment and Treatment Spectrum 

Index (CAST) was developed to identify different types of caries. Statuses from a non-cavitated status to advanced lesions and the 

clinical consequences of caries including pulp involvement and abscess/fistula. It is appropriate for use in field surveys. The CAST 

index is based on the visual-tactile examination and can be used in epidemiological surveys (Babaei et al., 2019). Dental caries is 

related with destructive influences on parents' and children quality of life, and caries treatment significantly improved children and 

families' quality of life (Bani Hani et al., 2018). The CAST index's introduction for the measurement of dental caries has provided an 

opportunity to study dental caries comprehensively and measure at different stages of severity. Moreover, the CAST index is a useful 

tool in monitoring patterns of dental caries (El Batawi and Fakhruddin, 2017).  

ECOHIS has been developed and validated to precisely determine the effect of dental caries on pre-school children 2 to 5 years 

of age) and their families from the viewpoint of their parents (Pahel et al., 2007). Health and disease experiences of children differ 

depending on their cognitive abilities based on their emotional, social and linguistic development (Tesch et al., 2007). ECOHIS is 

considered to be a real instrument for epidemiological surveys. Validated in Arabic language and culturally suited in Saudi Arabia 

(Farsi et al., 2017). Not many studies have assessed the caries situation of 6-8 years children in Saudi Arabia, especially by using the 

CAST index and limited information on the disease consequences on the quality of life of these children and families. A broader 

spectrum of reporting dental caries (CAST) might better understand the patterns of dental caries and their effects on the OHRQoL.  

Hence, the present study's purpose was to assess the impact of dental caries on the OHRQoL of 6-8-year-old Pediatric patients 

seeking dental care in a private university dental school, Riyadh, Saudi Arabia. 

 

2. MATERIALS AND METHODS 

Study design and participants 

It was a cross-sectional study involving a convenient sample of 1065 pediatric patients (aged 6-8 years) seeking dental care at a 

private dental university hospital in Riyadh, Saudi Arabia. A study proposal was registered (FUGRP/2019/7) in the research center of 

Riyadh Elm University, and ethical clearance for the study was obtained from the institutional review board (RC/IRB/2019/38). The 

study's purpose and objectives were explained to the child and parent (mother/father) in their local language (Arabic), and informed 

consent for participation was obtained before the study. The study was carried out during February-September 2019.  

 

Sample size 

A sample size of 1065 pediatric patients was calculated using single proportion formula based on 95% confidence level, expected 

prevalence of 80%, the precision of 0.05, and a response distribution to the questionnaire items 41% with one of their parents.  

 

Eligibility criteria 

To be considered in the study, the child patient must be free of systemic diseases as reported by the parents. The exclusion criterion 

was history of orthodontic treatment and the presence of any systemic diseases.  

 

Training and Calibration of the dental examiner 

Both theoretical as well as clinical processes were taken for the training and calibration. The theoretical step involved a discussion of 

the criteria for the identification of carious lesions. An expert from dental public health was considered the gold standard while 

training the single dental intern (examiner) about dentition examination. The dental intern examined 20 pediatric patients aged 

between 6-8 years of age. A substantial intra-examiner agreement (Kappa 0.80) was observed by performing two-time examination 

conducted after one week. 



                             

© 2020 Discovery Scientific Society. All Rights Reserved. www.discoveryjournals.org l OPEN ACCESS 

 
 

P
ag

e4
7

6
5
 

ARTICLE ANALYSIS 

Pilot test 

A pilot study was undertaken to test the research methodology and understanding of the items of the questionnaire. The pediatric 

patients who were part of the pilot study (n=20) were excluded from the main study. Since the questionnaire content and 

methodologic aspects were clear without any doubts to the parents, no changes in questionnaire items were made.  

 

Distribution of the questionnaire 

A Saudi version of the ECOHIS was utilized to collect information on OHRQoL among pediatric patients and its impact on their 

families. Trained personnel recorded a questionnaire on sociodemographic information related to the parents and child. The health 

history of the child was asked to the parent verbally. While answering, they were instructed to consider the child's entire life 

experience of oral health conditions and treatment. In the clinics' waiting area, parents completed the survey questionnaires and 

reverted back to the researchers.  

ECOHIS is divided into Child Impact and Family Impact, with six subscales and 13 items with responses  ranging from 0-5 (0 

=never; 1 = hardly ever; 2 = sometimes; 3 = often; 4 = very often; and 5 = I don’t know). The section of Child Impact subscales 

incorporates 1, 4, 2 and 2 items on symptoms, function psychology and self-image/social interaction, respectively. The family impact 

includes two items each on parental distress and family function.  

After excluding does not know response, remaining scores are summed for each section. The higher scores indicate a greater 

impact and total score on the Child and Family Impact section ranges from 0 to 36 points and 0 to 16 points, respectively. In this 

study, negative impact on child and family ECOHIS was recorded when at least one response of "sometimes," "often," or "very often" 

was selected, while responses of "never" and "hardly ever" were considered absence of negative impact.  

 

Oral examination 

The pediatric patient's status was assessed according to the CAST instrument index by a single trained and calibrated examiner.. All 

the study participants were examined in the dental chair using dental mirrors, probes, and chair light. All the surfaces, primary first 

and second molars, and permanent first molars were dried with gauze and assessed (Table 1). 

 

Table 1: The explanation of codes in the CAST index 

Characteristics Code Description 

Sound 0 No visible evidence of a distinct carious lesion is present 

Sealant  1 
Pits and fissures are at least partially covered with a 

sealant material 

Restoration 2 A cavity is restored with an (in)direct restorative material 

Enamel  3 

The distinct visual change in enamel only. A clear caries 

related discoloration is visible, with or without localized 

enamel breakdown 

Dentin 

4 

Internal caries related discoloration in dentine. The 

discolored teeth are visible through the dentine, which 

may or may not show a local breakdown of the enamel 

5 
Distinct cavitation into dentine. The pulp chamber is 

intact 

Pulp 6 

Involvement of pulp chamber. Significant cavitation 

reaching the pulp chamber or only root fragments is 

present. 

Abscess/Fistula 7 

Pulp swelling or release in pulp that releases through the 

sinus passages associated with the teeth with 

the involvement of pulp 

Lost  8 The tooth has been removed because of dental caries 

Others 9 Does not correspond to any of the other descriptions 

The CAST index scoring system is as follows: "0: sound", "1: sealant", "2: restoration", "3: enamel lesions", "4, and 5: dentine lesions", 

"6: pulp involvement", "7: abscess/fistula", "8: tooth loss" If a situation did not match any codes from 0 to 8. The codes 0–2, 3, 4–5, 6–

7, and 8 were considered as "healthy", "pre-morbidity", "morbidity", "serious morbidity", and "mortality", respectively. The examiner's 

observations were recorded in a paper by trained recorder.   



                             

© 2020 Discovery Scientific Society. All Rights Reserved. www.discoveryjournals.org l OPEN ACCESS 

 
 

P
ag

e4
7

6
6
 

ARTICLE ANALYSIS 

Statistical analysis 

The collected data was transferred into the statistical package for social sciences (SPSS version 25, Armonk, NY, USA). Descriptive 

statistics of frequency distribution and percentages were calculated for the sociodemographic information, Arabic ECOHIS, and 

CAST codes. CAST codes were combined into two groups consisting of caries-free teeth (CAST 0, 1, 2, and 8) and teeth affected by a 

carious lesion into dentine and its consequences in soft tissues (CAST 4 to 7). An independent t-test was applied to compare the 

overall Arabic ECOHIS mean scores between caries-free teeth (CAST 0, 1, 2, and 8) and of teeth affected by a carious lesion into 

dentine its consequences in soft tissues (CAST 4 to 7). For all the statistical analysis p value of <0.05 was considered significant.  

 

3. RESULTS 

A total of 1065 pediatric patients and their parents (mother/father) participated in this study. Amongst the study sample, 837 

(78.6%) Saudi and 228 (21.4%) non-Saudi pediatric patients participated. Most of the study participants' fathers had a government 

Job 701 (65.8%), and mothers were not working (612) (57.5%). More than half of the parents had a university level of education, with 

a family income of >12000 SAR. All the 1065 parents completed the ECOHIS form and returned it to the investigator. More than half 

540 (50.7%) children were aged 8 years, followed by 6 years 272 (25.5%) and 7 years 253 (23.8%). 7.25±0.83 years was the mean age 

of the children participants. The sociodemographic variables of the children and parent are displayed in (Table 2). 

 

Table 2 Sociodemographic information of 6–8-year-old children (n = 1065) 

 Section Variables  n % 

Parental 

information 

Nationality 
Saudi 837 78.60 

Non-Saudi 228 21.40 

Number of male children 

None 55 5.20 

One 332 31.20 

Two 309 29.00 

3 or More 367 34.50 

Number of female children 

None 114 10.70 

One 411 38.60 

Two 257 24.10 

3 or More 283 26.60 

Father’s occupation 

Not working 50 4.70 

Government 

Job 
701 65.80 

Private Job 315 29.60 

Mother’s occupation 

Not working 612 57.50 

Government 

Job 
208 19.50 

Private Job 245 23.00 

Father’s education 
≥Secondary 213 20.00 

University 852 80.00 

Mother’s education 
≥Secondary 426 40.00 

University 639 60.00 

Family Income 

(Saudi Arabian Riyals) 

<6000 131 12.30 

6001-12000 304 28.50 

>12000 630 59.20 

Children 

information 
Child age (years) 

6 272 25.50 

7 253 23.80 

8 540 50.70 
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Child gender 
Male 683 64.10 

Female 382 35.90 

Child sibling 

1 216 20.30 

2 332 31.20 

3 517 48.50 

Last visit to dentist 
≤12 months 881 82.70 

>12 months 184 17.30 

Reason visit 
Check-up 421 39.50 

Treatment 644 60.50 

 

The CAST codes' distribution in primary and permanent molar teeth of 6-8-year-old patients are shown in (Table 3). Enamel 

caries (11.24%), dentin caries (8.75%), deep dentin caries (11.09%), pulp involvement (7.08%), abscess/fistula (2.55%), and lost teeth 

(3.49) were observed amongst the children who were the participants (Table 3).  

 

Table 3 Distribution of the CAST codes in primary and permanent molar teeth (%) 

Tooth  Sound Sealant Restored Enamel caries Dentin caries Dentin caries Pulp involve Abscess/Fistula Lost 

No 0 1 2 3 4    (Deep) 5 6 7 8 

16 42.2 7.9 23 19.2 2.5 5.2 0 0 0 

26 49.6 7.1 19.2 16.4 4.7 0.8 2.2 0 0 

36 58.1 4.7 13.4 17.5 2.5 1.1 1.1 1.6 0 

46 49.3 6.8 15.6 20.8 5.8 0.3 1.1 0 0 

54 28.8 0 11.5 8.5 13.4 13.2 12.6 3.8 3.6 

64 43 0 4.1 6.3 9.3 15.9 10.1 5.2 3.3 

74 32.6 0 14.8 6.8 6.3 17 12.1 1.1 4.9 

84 41.6 0 7.9 6.6 11.2 5.8 8.2 1.4 9.3 

55 24.1 0 15.9 10.4 14.8 21.6 5.5 1.1 1.6 

65 22.7 0 9.6 11.2 12.1 21.6 10.1 4.7 3.8 

75 20 0 15.6 9 14 15.3 12.1 3.6 6 

85 20.8 0 14.5 10.4 13.2 15.3 11 3.6 4.9 

Total 33.29 2.12 12.85 11.24 8.75 11.09 7.08 2.55 3.49 

 

The first permanent molars, 72%-76.2%, first primary molars 42.2%-53.9%, and second primary molars 33.7%-42.1% were scored 

healthy (code 0–2). The highest enamel caries (pre-morbidity) of 20.9% was observed in 46, while the highest enamel caries of 11.7% 

was observed in 65. Morbidity with regards to dentine caries (code 4–5) ranged from 3.6–7.7% and 18.5 -38.3%, in permanent and 

primary molars, respectively. In contrast, serious morbidity (codes 6–7) was found to be 1.1-2.7 in permanent and 6.9-16.3% in 

primary molars. The mortality in primary molars ranged from 1.7-10.1% in primary molars. The 84 is the highest lost primary tooth, 

while 55 is the least lost tooth due to dental caries among 6-8 years Pediatric patients (Figure 1).  

Parental responses to ECOHIS varied across different domains. More than half (62.3%) complained of symptoms of oral/dental 

pain among their children. Half of the children had difficulty in drinking, followed by eating (41.4%), Pronouncing words (17.8%), and 

missed school (16.9%). While (39.2%) were aggravated or disturbed. While (11%) avoided smiling or laughing, affecting social 

interaction. On a family impact scale (21.7%), parents felt guilty, and (18.5%) had a financial impact due to their children's dental 

decay (Table 4).  

The prevalence of dental caries (CAST codes 4-7) was 94.5%. The teeth having CAST CODE, 4-7, showed significantly higher 

ECOHIS score indicating higher impact on child's difficulty in eating (p=0.004), irritability or frustration (p≤0.001), avoidance of 

smiling or laughing (p≤0.001), and avoidance of talking (p≤0.001) compared to the CAST CODE 0-3, 8. Similarly, among the teeth 

having CAST CODE 4-7, the family impact scale showed significantly higher parental distress [parent been upset (p≤0.001) and 

parents felt guilty (p≤0.001)] and family functions [taken time off from work (p≤0.001) and financial impact (p≤0.001)] scores 

compared to their counterpart, as shown in (Table 5). 
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Figure 1 Distribution healthy, pre-morbidity, morbidity, serious morbidity, mortality of molars 

 

 

Table 4 Description of the ECOHIS responses 

Questionnaire items 
Never/Hardly 

ever 

Occasionally/ 

Often/Very 

Often 

Total 

Area Domain Impacts n % n % n 

Child 

Symptoms Oral/dental pain 388 37.7 642 62.3 1030 

Functional 

Difficulty drinking 525 50.0 525 50.0 1050 

Difficulty eating 604 58.6 426 41.4 1030 

Difficulty Pronouncing words 847 82.2 183 17.8 1030 

Missed school 858 83.1 175 16.9 1033 

Psychological 
Trouble sleeping 843 80.5 204 19.5 1047 

Irritable or frustrated 616 60.8 397 39.2 1012 

Social  

interaction 

Avoided smiling or laughing 873 89.0 108 11.0 980 

Avoided talking 911 94.3 55 5.7 966 

Family 

Parent 

distress 

Parents been upset 843 85.5 143 14.5 986 

Parents felt guilty 768 78.3 213 21.7 980 

Function 
Taken time off from work 931 91.7 84 8.3 1015 

Financial impact 823 81.5 187 18.5 1010 
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Table 5 Comparison of mean ECOHIS scores between with CAST codes 0‐3, 8 and CAST codes 4-7 among 6-8 

years 

 

 

Area 

  

 Impacts 

CAST  

CODE 0-3, 8 

CAST 

CODE 4-7 
 Mean  

Diff 
p¶ 

Mean SD Mean SD 

Child symptoms  Oral/dental pain 1.5 0.51 1.63 0.48 -0.13 0.269 

Child functional 

limitation 

Difficulty drinking 1.45 0.51 1.5 0.5 -0.05 0.646 

Difficulty eating 1.15 0.37 1.43 0.5 -0.28 0.004 

Difficulty Pronouncing 

words 
1.1 0.31 1.18 0.39 -0.08 0.260 

Missed school 1.1 0.31 1.17 0.38 -0.07 0.395 

Child Psychology 
Trouble sleeping 1.1 0.31 1.2 0.4 -0.10 0.177 

Irritable or frustrated 1.11 0.32 1.41 0.49 -0.30 ≤0.001 

Child social 

interaction 

Avoided smiling or 

laughing 
1 0 1.12 0.32 -0.12 ≤0.001 

Avoided talking 1 0 1.06 0.24 -0.06 ≤0.001 

Family parent distress 
Parents been upset 1 0 1.15 0.36 -0.15 ≤0.001 

Parents felt guilty 1 0 1.23 0.42 -0.23 ≤0.001 

Family function 

Taken time off from 

work 
1 0 1.09 0.28 -0.09 ≤0.001 

Financial impact 1 0 1.2 0.4 -0.20 ≤0.001 

¶ independent sample t test, Mean Diff=Mean Difference 

  

4. DISCUSSION 

The present study attempts to assess dental caries and its impact on 6-8-year-old pediatric patients and their families by applying 

the CAST index and ECOHIS. The previous study conducted by utilizing the CAST index in Saudi Arabia has indicated a high 

prevalence of enamel caries in first permanent molars with a strong correlation between upper and lower contralateral first 

permanent molars (Gudipaneni et al., 2019).  In this study, the Arabic version of ECOHIS has been used to assess the oral health-

related quality of life. Arabic version has shown well on all psychometric tests to which it was applied. Hence, it is considered a valid 

and reliable instrument for Arabic-speaking caregivers of pre-schoolers aged 2 to 6 years (Farsi et al., 2017). The present study 

demonstrated that most of the Pediatric patients complained of oral/dental pain (62.3%), followed by difficulty in drinking (50%) and 

eating (41.4%). Our finding is almost similar to the study reported by Lopez et al., among Peruvian children in which oral/dental pain 

and eating difficulties were most frequently encountered. While Pesaressi et al. (2020) reported problem in pronouncing words 

(30.5%) and oral/dental pain (15%) were the most common impacts reported by the parents. The reason for such findings in our 

study might be selecting pediatric patients seeking dental care in a clinical set-up already suffering from some pain or discomfort. 

Dental caries is a strongly age-related disease developing at an early age and progress to affect more teeth in high caries risk 

children. Dental caries leads to pain, explaining the eating difficulties encountered in half of the study participants in this study. 

Previous studies have reported that being upset was the most reported family impact (López Ramos et al., 2013; Pesaressi et al., 

2020). However, this study felt guilty (21.7%) and financial impact (18.5%) were the most common family impact observed on 

ECOHIS. It indicates that the parents felt guilty about not taking care of their children. A similar finding was reported from Australia 

(Arrow and Klobas, 2015) and Trinidad (Naidu et al., 2016) amongst children in the age group of preschool going. Moreover, in our 

study, parents felt that the treatment cost has financial implications. DMF index is typically used to assess a potential correlation 

between dental caries and ECOHIS domains. However, the DMF index has drawbacks as the (d) portion does not differentiate 

between cavitated dentin carious lesions that have or have not entered the pulp chamber. This could affect the study outcome as 

the pulp-infected tooth causes more pain than the cavitated tooth restored (Leal et al., 2012). Of the caries evaluation instruments 

currently in use, only the CAST instrument has a code for the pulp-involved carious tooth and even for the abscessed tooth (Castro 

et al., 2018).  
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In this study, we used CAST to examine a relationship between dental caries and oral health-related quality of life of pediatric 

patients; Pulpal Infection was observed in almost 7.08% of the teeth among children. As the CAST codes increased from 0-7 the 

mean ECOHIS score also increased, suggesting a possible severity of the impact affecting oral health-related quality of life. In our 

study, the CAST code 4-7 category showed higher ECOHIS scores than the CAST code 0-3, 8, affecting both child and family impact 

domains. Moreover, significantly higher mean ECOHIS scores were observed with affecting eating (p=0.004), the child being irritable 

(p<0.001) avoided smiling or laughing (p<0.001), avoided talking (p<0.001). In line with our findings, Pesaressi reported that most 

children have at least one tooth with pulpal Infection. Nevertheless, no differences in oral health-related quality of life were reported 

between children with pulpal involved teeth and restorable dentinal cavities. However, a significant difference in ECOHIS score was 

reported between carious enamel lesions and dentin lesions. Poor OHRQoL was often seen in children with cavitated dentin carious 

lesions similar to children with enamel caries (Pesaressi et al., 2020).  

Dental caries had a more pronounced family impact, as evident with significantly higher ECOHIS score in parental distress and 

family functions sections. Our finding is somewhat similar to the study reported by Pesaressi et al., who have reported a significant 

relationship between parent distress and the presence of tooth decay but not with family functions (Pesaressi et al., 2020). The effect 

of dental caries is usually perceived after the disease process has damaged the dental system, and clinical signs of cavitation and 

discomfort are visible on primary teeth (Chaffee et al., 2017)  or permanent teeth. On average, in Saudi Arabia, children's visitation to 

a dentist occurred at 1–3 years in 32.2% of children, 3–5 years in 52.9% of children, at >5 years in 14% of children. More than half of 

the children visit a dentist at the age of 3-5 years by this time, and the carious process has already reached the dentin causing tooth 

sensitivity. Parental negligence and lack of importance to the primary teeth could be the reason the late visit to the dental office 

(Castro et al., 2018).  

Caution should be exercised while generalizing our study findings, as it was conducted among pediatric patients seeking care at 

a single dental hospital. Additionally, the cross-sectional study design and parental responses of questionnaire might have led to 

information bias. However, further community-based studies are required to obtain deep insight into the relationship between 

influence on children's quality of life and extent of dental caries in Saudi Arabia.  

 

5. CONCLUSION 

Within the study's limitations, it can be concluded that the primary and permanent molar teeth with cavitated dentine carious 

lesions with and without pulpal involvement (CAST code 4-7)  impacts negatively on the 6-8 year pediatric patients and their families 

seeking dental care in university dental clinics. The CAST code system of measuring dental caries seems to be a suitable caries 

assessment tool within a university clinical set-up. 
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