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Abstract 

The aim of this study was to describe the patterns of multimorbidities of oral 

clinical conditions in children. The association between social position and 

number of oral clinical conditions, and the relationship of social position and 

number of oral clinical conditions with oral health-related quality of life 

(OHRQoL, measured using the Child-OIDP) were also investigated. The study 

analyzed data on 7,208 children aged 12 yr from the Brazilian Oral Health 

Survey (SBBrasil 2010). Cluster analysis based on the observed/expected 

(O/E) ratios identified six significant clusters of oral clinical conditions: (i) dental 

caries and missing teeth, (ii) dental caries and dental trauma, (iii) dental trauma 

and gingivitis, (iv) dental caries, missing teeth and dental trauma, (v) dental 

caries, dental trauma and gingivitis, (vi) all oral clinical conditions. Ordinal 

regression showed that poor social position was associated with greater 

number of oral clinical conditions. Poisson regression demonstrated that low 

social position and greater number of oral clinical conditions increased the 

likelihood of poor OHRQoL (Child-OIDP extent). The four oral clinical conditions 

clustered into six distinct clusters among Brazilian children. Multimorbidity of 

oral clinical conditions predicted poor OHRQoL. Social position was a greater 

relevance to multimorbidity of oral clinical conditions and children´s OHRQoL. 
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Multimorbidity and clustering of chronic diseases are emerging issues on the 

public health agenda because of the individual impact of multimorbidity on 

health status and quality of life as well as the economic impact on the health 

care system (1). Multimorbidity has been traditionally defined as the occurrence 

of at least two coexisting chronic diseases affecting older people (2). 

Nevertheless, the concept of multimorbidity is not limited to chronic diseases 

and its occurrence has been investigated in other age groups, including in 

children and adolescents (3-5). Investigations involving multimorbidity of oral 

conditions have received little attention since a large proportion of 

epidemiological studies in oral health has focused on the distribution of single 

oral conditions in different populations as well as on the identification of their 

determinants.  

Different patterns of clustering of health-compromising behaviours were 

identified in 13-14 and 17-19-yr-old male adolescents randomly selected from 

public and private schools in Riyadh, Saudi Arabia (6). Low frequency of tooth 

brushing was associated with low fruit consumption and low physical activity, 

while high sugar consumption was associated with smoking and physical 

fighting (6). These findings may suggest that oral health conditions are 

unevenly distributed across the population, resulting in different clustering 

patterns of oral diseases in young people. This is also in accordance with the 

common risk factor approach that argues that oral health problems are 

determines by common causes (7). However, investigations involving 

multimorbidity and clustering of oral health conditions are scarce. Oral health 

policies and dental care planning have traditionally been developed considering 

single oral conditions at population level and the implications of multimorbidity 



patterns of oral health conditions on oral health care organisation are unknown. 

It can be argued that children with multiple oral problems are at higher risk of 

receiving sub-optimal dental care and attend more dental services 

unnecessarily as a result of the inadequate treatment planning resulting in 

higher dental care costs. 

According to the WHO, 60-90% of children have dental caries and 

gingivitis worldwide, and 16-40% of children aged 6-12 yr have experienced 

dental trauma (8). Despite the global improvement of children’s oral health, 

dental caries and gingivitis still remain common conditions, affecting in 

particular those living in underprivileged social conditions (9-11). The role of 

socioeconomic inequalities on children’s oral health is well established. Parents’ 

occupation and education level, and low family income have been identified as  

predictors of dental caries and poor periodontal status in children and 

adolescents (12-14).  

Oral health-related quality of life (OHRQoL) measures provide a 

multidimensional evaluation of the oral health status through the assessment of 

the impact of oral problems on person´s subjective well-being. Previous studies 

have investigated the predictors of OHRQoL in children, including demographic 

and socioeconomic aspects, psychosocial factors and clinical dental status (15, 

16). Decayed and missing teeth, low income and low sense of coherence were 

significant predictors of poor OHRQoL in children (15). Moreover, children 

whose parents had a lower education level had more negative impacts on 

OHRQoL and higher occurrence of dental trauma (16). A recent systematic 

review concluded that family income and parental education were found to be 



significant predictors of children’s OHRQoL (17). Therefore, social inequalities 

are important determinants of oral health conditions and poor OHRQoL.  

The present study was carried out to improve the understanding of the 

occurrence, patterns and predictors of multiple oral health conditions in children 

as well its relationship with OHRQoL using a representative sample of 12-yr-old 

children who participated in the last Brazilian national oral health survey. A 

theoretical framework encompassing social position indicators, demographic 

data, use of dental services, number of oral clinical conditions and OHRQoL 

was proposed (Fig. 1). 

The aim of this study was to evaluate how four oral clinical conditions, 

dental caries, missing teeth, gingivitis and dental trauma, cluster among 

Brazilian children aged 12 yr. We also tested the relationship between social 

position and number of oral clinical conditions. Finally, the association of social 

position and number of oral clinical conditions with OHRQoL was assessed in 

this age group. 

 

 

Material and methods 

The project was approved by the Brazilian National Council of Ethics in 

Research (no. 15498) in compliance with Brazilian National Health Council 

Resolution 196/96. Information concerning the objectives of the study was 

provided to all parents and children. Written consent to participate in the study 

was provided by children’s parents or guardians. 

The studied population included 12-yr-old children who were examined 

and interviewed in the Brazilian national oral health survey (SBBrasil Project). 



The SBBrasil Project was a nationwide epidemiological survey carried out in 

2010 involving a representative sample from 32 geographical areas, including 

26 state capitals, the Federal District and five domains corresponding to the 

interior municipalities from every Brazilian macro-geographical region (North, 

Northeast, Central-West, Southeast and South) (18). Oral health conditions of 

children, adolescents, adults and elderly people were assessed in accordance 

with international standards proposed by the World Health Organization (19). 

The SBBrasil Project was carried out in accordance with the WHO guidelines, 

which recommends the age of 12 yr to assess the oral health conditions of 

children in oral health surveys (19). 

The inclusion criterion was 12 yr of age. Children without complete data 

for the investigated oral clinical conditions (dental caries, missing teeth, 

gingivitis and dental trauma) were excluded from the analysis.  

A probabilistic cluster sampling technique was adopted to ensure 

representativeness. Twenty seven domains referred to the state capitals and 

the Federal District, and five domains were related to the interior municipalities 

of the regions. Census tract and municipality were the primary sampling units 

for the state capitals and for the interior, respectively. Individuals living in the 

census tracts were selected in the second sampling stage process for the state 

capitals and the Federal District. Households were selected in the secondary 

sampling stage process for the interior municipalities. Additional information 

regarding the sampling process is available elsewhere (20). 

Individual interviews using structured questionnaires and dental clinical 

examinations were carried out by trained dentists and assistants from the 

National Health Care System in Brazil (Sistema Unico de Saude) at the 



participant’s home. The examiners and interviewers undertook a 40-h training 

before the field work data collection (18). There was one dentist and one 

interviewer in each field work team with a total of ten teams in each state capital 

and the Federal District. The number of field work teams in the interior 

municipalities varied from two to six depending on the size of the city. The 

consensus technique was the method employed to calibrate the 570 dentists 

who carried out the dental examinations. The examiners who did not reach a 

weighted kappa coefficient of 0.65 were excluded or replaced (19).  

Oral clinical conditions were assessed following the WHO’s guidelines for 

oral health surveys (19) and included dental caries, missing teeth, dental 

trauma and gingivitis. Dental caries and missing teeth were assessed using the 

‘decay’ (DT) and ‘missing’ (MT) components of the of the decayed, missing, 

filled teeth index (DMFT), respectively. The prevalence of dental caries and 

missing teeth was based on the occurrence of at least one decayed tooth (DT ≥ 

1) and at least one missing tooth (MT ≥ 1). Dental trauma was assessed using a 

modified version of the O’Brien trauma index (21, 22). The eight incisors were 

assessed and categorised as (0) Tooth present without any evidence of trauma; 

(1) Unrestored enamel fracture that does not include dentine; (2) Unrestored 

fracture including enamel and dentine; (3) Unrestored fracture including enamel 

and dentine with pulp exposure; and (4) Missing tooth due to dental trauma. 

Children with at least one incisor coded ≥ 1 were considered with dental trauma. 

Gingivitis was recorded using the Community Periodontal Index (CPI) for each 

sextant, including bleeding on probing, calculus and shallow (4–5 mm) and 

deep (≥6 mm) periodontal pockets (19). A ball end CPI probe was employed to 

register CPI measures. Gingivitis was registered when bleeding on probing was 



recorded in one or more sextants. Children who presented two or more dental 

clinical conditions were considered to have multimorbidity of oral clinical 

conditions. 

The Brazilian Child-Oral Impacts on Daily Performance (Child-OIDP) was 

used to evaluate OHRQoL through individual interviews (23, 24). The oral 

impacts on quality of life is assessed using nine items about the impact of oral 

conditions on daily life activities related to the last 6 months. Physical, 

psychological and social performances are evaluated according to the following 

activities ‘eating and enjoying food’, ‘speaking and pronouncing clearly’, 

‘cleaning teeth’, ‘sleeping and relaxing’, ‘smiling, laughing and showing teeth 

without embarrassment’, ‘maintaining usual emotional state without being 

irritable’, ‘carrying out major work or social role’, ‘enjoying contact with people’ 

and ‘doing sports’ (23 ,24). For each activity, the child was asked to inform 

whether the problem was caused by their teeth (yes/code 1) or not (no/code 0). 

Child-OIDP was analyzed as a discrete variable (extent) based on the final 

score obtained by simple counting of the oral impacts, ranging from zero (no 

impact) to nine (impact in all nine activities). The Cronbach’s Į coefficient of 

child-OIDP was 0.764.  

Social position characteristics concerning family monthly income, 

education and number of durable goods in the household were obtained from 

the parents/caregivers (25). Family monthly income refers to the number of 

Brazilian minimal wages per family and was categorized as ≤ 500 Brazilian 

reais (R$), R$ 501–1500, R$ 1501–2500, ≥R$ 2501. This categorization was 

based on the fact that the Brazilian minimal wage was R$ 500 when the study 

was conducted. One Brazilian real corresponded to 0.586 US dollars. Children’s 



level of education was assessed according to the number of concluded years at 

school without failure, using the following categories: ≤5 yr, 6 yr and 7 yr. The 

12-yr-old children are expected to have 7 yr of schooling in Brazil. The number 

of durable goods in the household was categorised as 0-5, 6-8 and ≥9 

according to the existence of television, refrigerator, stereo, microwave, 

telephone, cell phone, washing machine, dishwasher, microcomputer and cars.  

Demographic variables were sex and skin colour. Self-reported skin 

colour was assessed according to the categories proposed by the Brazilian 

Institute of Geography and Statistics as follows: white, yellow, indigenous, 

pardo and black (26). Children of white skin colour were the reference category. 

Use of dental services included dental attendance (yes or no) and time since 

the last visit to the dentist: < 1 yr, 1-2 yr  and ≥3 yr (18). 

Demographic and social position characteristics, use of dental services, 

prevalence of oral clinical conditions and OHRQoL measures were described by 

sex through proportions and means with their respective 95% confidence 

intervals (CIs). The comparison of demographic and social position variables, 

use of dental services and OHRQoL measures between groups of children with 

different number of oral clinical conditions was assessed using Pearson Chi-

square test. OIDP total (extent) was compared between groups through 

Kruskal-Wallis test. 

The patterns of multimorbidity of oral clinical conditions were assessed 

through examining the clustering of the four oral clinical conditions. Clustering of 

clinical oral conditions existed when the observed combination of conditions 

exceeds the expected prevalence of the combination. The expected prevalence 

of a specific combination of conditions was calculated on the basis of the 



individual probabilities of each condition based on their occurrence in the study 

population (27). The observed/expected (O/E) ratios were examined by 

calculating the prevalence odds ratios (POR) and the 95% CI based on a 

Poisson distribution (28). 

The association between social position measures and number of oral 

clinical conditions was assessed through bivariate and multivariable ordinal 

regression analysis to estimate the odds ratio (OR) and 95% CI. Initially, 

unadjusted associations between social position measures and covariates and 

number of oral clinical conditions were tested. The association between social 

position measures and number of oral clinical conditions was tested in Model 1. 

Demographic variables were added in Model 2 and use of dental services 

added in Model 3.  

Multivariable Poisson regression analysis was used to test the association 

of social position and number of oral clinical conditions with OHRQoL adjusting 

for demographic characteristics and use of dental services. The results are 

presented as rate ratios (RR) and 95% CIs. Four statistical models were tested 

as follows: Model 1: social position measures; Model 2: model 1 plus 

demographic variables; Model 3: model 2 plus use of dental services variables; 

and Model 4: model 3 plus number of oral clinical conditions. In both regression 

analyses covariates that were significant at 10% (P < 0.10) in the unadjusted 

analyses were included in the multivariate analysis for adjustment. 

Children with missing data concerning demographic data, social position 

measures and use of dental services variables were excluded from the 

regression analyses. 



All analyses were carried out with SPSS version 22.0. The sampling 

complexity of the study was taken into account in the descriptive and 

multivariate analyses using sample weights. 

 

 

Results 

Of the 7,328 children aged 12 yr invited to participate in the 2010 Brazilian Oral 

Health Survey, 7,247 were examined and interviewed (response rate 98.9%). 

Complete data concerning the four oral clinical conditions, OIDP and 

demographic data were identified in 7,208 12-yr-old children (98.4% of the 

invited population). Missing data regarding social position measures and dental 

services variables were identified in 1,039 and 1,461 participants, respectively, 

resulting in 4,889 children with complete data for all variables. Missing data 

were randomly distributed among groups of number of oral clinical conditions. 

Approximately half of the studied sample consisted of females (50.1%). 

Most participants had white skin colour (45.3%), have family income between 

R$501 and 1500 (53.4%) and 6 yr of schooling (39.5%). The average yr of 

children´s schooling was 5.70. More than 70% of the sample had at least six 

durable goods at home and 58% have visited the dentist during the last yr. The 

prevalence of dental caries, missing teeth, dental trauma and gingivitis was 

41.5%, 5.8%, 21.0% and 26.6%, respectively. Overall, 34.4% of the participants 

reported at least one impact on OHRQoL. The most common performance 

influenced by oral health was eating (18.1%), followed by cleaning teeth 

(13.3%) and smiling (12.7%). The mean OIDP extent was 0.85. Demographic 

characteristics, social position, use of dental services, oral clinical conditions 



and oral health-related quality of life measures were similar across genders 

(Table 1). 

Demographic and social position characteristics, use of dental services 

and OHRQoL measures according to oral clinical conditions are presented in 

Table 2. The frequency of oral clinical conditions was similar in terms of sex and 

use of dental services characteristics. Children of pardo skin colour showed 

higher levels of dental caries and gingivitis compared to those of white skin 

colour. Dental caries, missing teeth and gingivitis were more prevalent among 

children of poor socioeconomic status. The prevalence of one or more OIDP 

items varied from 39.0% among children with gingivitis to 56.8% among those 

with missing teeth. The most prevalent performance influenced by all oral 

clinical conditions was ‘eating’. Oral impacts on ‘speaking’ was the less affected 

oral performance among those with dental caries, dental trauma and gingivitis, 

while ‘sports’ was the least affect performance among children with missing 

teeth (Table 2). 

The frequency of children with one, two, three and four oral clinical 

conditions was 35.1, 21.4, 5.0 and 0.5%, respectively (Table 3). Demographic 

data, social position, time since last visit, and OHRQoL measures significantly 

differed between groups of number of oral clinical conditions. There was a 

gradient in the occurrence of number of oral clinical conditions across social 

position variables. The lower the family income, the lower schooling and the 

lower the number of durable goods, the higher the number of oral clinical 

conditions. There was a statistical difference in the prevalence of at least one 

impact on OHRQoL as well as in the prevalence of oral performances between 

groups with different number of oral clinical conditions (Table 3). 



The observed and expected prevalences of the possible combinations of 

the oral clinical conditions are presented in Table 4. In six of the combinations, 

the observed and expected prevalences were statistically significantly different. 

The observed combined prevalence of dental caries and missing teeth, dental 

caries and dental trauma, and dental trauma and gingivitis was higher than 

could have been expected on the basis of the individual probabilities of these 

oral conditions alone. The combination of dental caries, missing teeth and 

dental trauma, and dental caries, dental trauma and gingivitis clustered with an 

O/E ratio of 3.5 (95 % CI: 2.9-4.1) and 1.7 (95 % CI: 1.5-1.9), which indicates 

that the proportion of children with these conditions were, respectively, 250% 

and 70% greater than the proportion that would be expected had the three oral 

clinical conditions occurred independently. The prevalence odds ratios (POR) of 

combinations of the four oral clinical conditions suggests they are clustered. 

The proportion with the four oral clinical conditions was 300% (O/E ratio = 4.00; 

95 % CI: 2.8-5.3) greater than the proportion that would be expected had the 

four oral clinical conditions occurred independently. The statistical significance 

of the POR of each combination of the oral clinical conditions was assessed 

based on their 95% CI. 

The association between social position variables and number of oral 

clinical conditions is presented in Table 5. Family income, skin colour and use 

of dental services variables were associated with the number of oral clinical 

conditions. Low family income and lower number of durable goods were 

associated with the number of oral clinical conditions in Model 1. Skin colour 

and use of dental services variables were inserted in models 2 and 3, 

respectively. In the final model (Model 3), low family income, low numbers of 



durable goods and pardo skin colour were associated with the number of oral 

clinical conditions. 

Poisson nested models investigated the association between social 

position, demographic variables, dental services, number of oral clinical 

conditions and OIDP extent (Table 6). In Models 1, 2 and 3, social position and 

demographic variables were associated with OIDP extent. In addition, dental 

attendance and time since the last visit to the dentist predicted OIDP extent in 

Model 3. OIDP extent was significantly higher for children with low family 

income, 5 or less years of schooling, male sex, indigenous and pardo skin 

colour, and greater number of oral clinical conditions (Model 4). 

 

 

 

Discussion 

The present study is the first epidemiological study that investigated the  

multimorbidity patterns and clustering of oral clinical conditions in children. The 

occurrence of dental caries, missing teeth, dental trauma and gingivitis was not 

independent in Brazilian children and six different clusters involving the four oral 

clinical conditions examined showed a statistical significance. Dental caries and 

dental trauma were present in five of the six clusters and despite the low 

prevalence missing teeth in the studied sample, this clinical condition was 

observed in three clusters. The cluster comprising dental caries and missing 

teeth was expected since the main cause of the latter is the severity of the 

former. However, other relevant clusters were observed between dental trauma 

and gingivitis, and caries and dental trauma. Moreover, the proportion of the 

four oral clinical conditions together was significantly higher than the expected 



proportion of each condition individually assessed. These findings can be 

explained because the investigated oral clinical conditions in children share 

similar determinants including poor socioeconomic status and poor oral hygiene 

(7).  

Although studies involving multimorbidity have been predominantly 

conducted  in adults and older adults with chronic diseases (1, 2), our findings 

are in agreement with recent research involving other age groups that has 

shown that multiple chronic conditions (5, 29) and psychiatric disorders (30) are 

prevalent in children. According to our findings, the occurrence of two or more 

oral clinical conditions was found in 26.9% of the children, suggesting that 

multimorbidity is a phenomenon related to the distribution of different health 

conditions, including oral diseases. 

In the present study, poor social position indicators were directly 

related to the number of oral clinical conditions. A similar study conducted in 

Scotland showed that physical multimorbidities were more prevalent among 

people living in more deprived areas compared to those living in the most 

affluent areas (4). The findings of our study confirm previous data on the role of 

social gradient in oral health (13, 31-34). Nevertheless, previous studies 

analysed the occurrence and severity of individual oral diseases such as caries 

(33, 34) and periodontal disease (13). The present study demonstrates that the 

role of social determinants of oral health is also relevant when multiple oral 

conditions is the outcome of interest. The proportion of children with three or 

four oral clinical conditions was significantly higher among children from low-

income families, with fewer durable goods and with less than 5 yr of education. 

Previous studies explored the possible mechanisms by which social inequalities 



influence oral health including psychological and behavioural factors and 

access to dental care. Oral health practices, including inadequate dental 

attendance, unhealthy dietary habits and poor oral hygiene were identified as 

relevant pathways linking low socioeconomic status and dental caries incidence 

in children (35). Moreover, maternal enabling factors, including education, 

cognitive ability and psychological distress, predicted caries in adolescents and 

was mediated by psychosocial stress and dental preventive behaviour (36). 

The global reduction of oral diseases has been observed in Brazilian 

children during recent years. Data from the national oral health surveys in Brazil 

show a decline in caries levels in 12-yr-old children between 2003 and 2010 

since the mean of DMFT reduced from 2.78 to 2.07 during this period (37). 

Although the current prevalence of childhood dental caries in Brazil can be 

considered low, untreated dental caries, gingivitis and other oral conditions are 

socially patterned and remain high among children from low-income families (9-

11, 38). 

Several studies have investigated the predictors of OHRQoL in 

children. Although a recent systematic review suggests the negative impact of 

malocclusion on children’s OHRQoL (39), the present study focused on oral 

clinical conditions that have been related to common risk factors and poor social 

position. Dental caries and missing teeth have been reported as the most 

common oral conditions related to poor children’s quality of life (15, 40, 41, 42). 

Other studies reported that children with dental trauma (16) and poor gingival 

status (42, 43) have more oral impacts in their quality of life than those without 

these conditions. Overall, our findings corroborate previous investigations since 

the number of oral clinical conditions was associated with higher impact on 



children’s OHRQoL. In addition, the prevalence of at least one impact on 

OHRQoL increased with the greater number of oral clinical conditions. 

However, no previous study has attempted to evaluate the relationship between 

the multimorbidity of oral clinical conditions and OHRQoL in children.  

The influence of poor socioeconomic conditions on children’s OHRQoL 

has also been reported. Children from low-income families (15, 42, 44), whose 

parents had lower education (16, 44), with low school achievement (42) and 

living in overcrowded households (44) have more negative impacts in OHRQoL. 

In our study, the independent association between poor social position 

measures, including low family income and lower child´s education, and OIDP 

extent in children are in agreement with the literature. 

Despite the use of a large sample size and the innovative approach to 

investigate the multimorbidity and clustering of oral clinical conditions, the 

findings of this study are subject to some limitations. The present findings 

should not be applied to other age groups. The case definitions of the four oral 

clinical conditions were unable to discriminate children with different levels of 

severity and extent of dental caries, missing teeth, dental trauma and gingivitis. 

The cross-sectional design of the study restricts causal inference on the 

significant associations between social position, number of clinical oral 

conditions and OHRQoL. Although distinct clusters of oral clinical conditions 

were identified and they share similar risk factors (7), they represent different 

oral health problems, which should be considered in the interpretation of the 

findings. 

This study is the first to demonstrate the occurrence of different 

clusters of oral clinical conditions in children as well as the role of social position 



on multiple oral clinical conditions and the importance of social position and the 

number of oral clinical conditions on children’s OHRQoL. The innovative 

approach in oral epidemiology to investigate the multimorbidity patterns of oral 

clinical conditions suggests that oral diseases in children remain of public health 

importance due to their high prevalence and impact on individual’s quality of 

life. In addition, oral health inequalities were also related to multiple oral clinical 

conditions. Organisation and delivery of oral health care as well as the 

development of public policies aiming to reduce social inequalities and improve 

children’s oral health should consider the multimorbidity of oral conditions 

approach. 
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Figure legend 
 
Figure 1. Theoretical framework for the study of social position, number of  oral 

clinical conditions and oral health-related quality of life. 
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Table 1. Demographic characteristics, social position, use of dental services, prevalence of oral 
clinical conditions and oral health-related quality of life of the participants. 

 
CI = Confidence Interval  
Total sample, n =7208; Female, n = 3628; Male, n = 3580. The n varied from 7208 (Sex, 
Skin colour and OIDP) to 1461 (Time since last dental visit). 
 
 
 
 

Variable Study sample  Female Male 
 % (95 % CI) % (95 % CI) % (95 % CI) 
Demographic  characteristics    
Skin colour    
White 45.3 (41.2-49.4) 45.9 (40.9-50.9) 44.7 (39.0-50.4) 
Yellow 1.9 (1.1-3.2) 2.2 (1.3-3.5) 1.6 (0.5-4.7) 
Indigenous 0.8 (0.3-2.1) 0.4 (0.2-0.7) 1.2 (0.3-4.1) 
Pardo 41.2 (37.3-45.2) 40.8 (36.6-45.0) 41.6 (36.3-47.1) 
Black 10.9 (7.8-15) 10.8 (7.2-16.0) 11.0 (8.2-14.7) 
Social position    
Family income (R$)    
<500 18.2 (15.2-21.6) 20.2 (16.5-24.5) 16.1 (13.0-19.8) 
501-1500 53.4 (49.1-57.4) 52.7 (47.3-58.1) 53.8 (48.1-59.5) 
1501-2500 18.6 (14.7-23.3) 18.0 (14.1-22.8) 19.2 (13.1-27.3) 
>2500 9.9 (7.3-13.4) 9.1 (6.4-12.6) 10.8 (7.4-15.6) 
Education (years)    
≤ 5  34.2 (30.3-38.2) 31.4 (26.4-36.8) 36.9 (32.3-41.9) 
6 39.5 (35.2-43.9) 42.1 (36.5-47.8) 36.9 (32.6-42.4) 
7 26.4 (22.7-30.4) 26.5 (22.4-31.1) 26.2 (21.5-31.4) 
Number of durable goods    
0 to 5 29.1 (24.6-34) 28.5 (23.9-33.5) 29.7 (24.3-35.7) 
6 to 8 40.8 (37.4-44.4) 42.5 (38.3-46.7) 39.2 (35.2-43.3) 
≥ 9 30.1 (25-35.8) 29.0 (23.1-35.8) 31.2 (25.7-37.2) 
Use of dental services    
Dental visits    
Yes 81.4 (77.6-84.7) 82.8 (78.2-86.6) 80.0 (75.7-83.8) 
No 18.6 (15.3-22.4) 17.2 (13.4-21.8) 20.0 (16.2-24.3) 
Time since last dental visit    
< 1 year 58.0 (52.1-63.6) 57.0 (49.5-64.2) 59.0 (52.1-65.6) 
1 – 2 years 30.8 (26-36.1) 29.9 (25.0-35.3) 31.8 (25.8-38.5) 
 ≥ 3 years 11.2 (8.7-14.3) 13.1 (9.0-18.6) 9.2 (6.7-12.5) 
Oral clinical conditions    
Decayed teeth 41.5 (37.2-46.0) 40.9 (35.6-46.4) 42.2 (37.6-47.0) 
Missing teeth 5.8 (4.5-7.5) 5.4 (3.6-8.0) 6.3 (4.8-8.3) 
Dental trauma 21.0 (19.0-23.2) 19.8 (17.1-22.7) 22.3 (19.1-25.9) 
Gingivitis 26.6 (22.6-31.0) 24.8 (20.5-29.8) 28.3 (23.7-33.5) 
OHRQoL    
OIDP ≥ 1 34.3 (29.7-39.1) 36.7 (31.4-42.4) 31.8 (26.8-37.2) 
OIDP Eating 18.1 (15.3-21.2) 19.5 (16.1-23.4) 16.7 (13.7-20.2) 
OIDP Speaking 5.4  (4.1-7.1) 6.3 (4.2-9.2) 4.5 (3.0-6.6) 
OIDP Cleaning teeth 13.3 (10.9-16.2) 16.2 (12.9-20.1) 10.4 (8.1-13.3) 
OIDP Sleeping 8.5 (6.9-10.6) 9.0 (7.0-11.6) 8.1 (6.1-10.6) 
OIDP Smiling 12.7 (10.5-15.2) 13.4 (10.6-16.9) 11.9 (9.4-15.0) 
OIDP Emotional state 11.6 (9.4-14.1) 12.3 (9.7-15.5) 10.8 (8.4-13.8) 
OIDP Study 5.0 (3.6-6.8) 6.2 (4.0-9.5) 3.8 (2.5-5.6) 
OIDP Social contact 6.0 (4.8-7.5) 7.1 (5.3-9.5) 4.9 (3.5-6.9) 
OIDP Sport 4.3 (3.0-6.2) 3.7 (2.4-5.8) 5.0 (3.3-7.4) 
 Mean (95 % CI) Mean (95 % CI) Mean (95 % CI) 
OIDP total  0.85 (0.71-0.98) 0.94 (0.77-1.10) 0.76 (0.61-0.91) 



Table 2. Distribution of oral clinical conditions according to demographic characteristics, social 
position, use of dental services and oral health-related quality of life (N=7208). 
 

CI = Confidence Interval 
 
  

 
 

 Decayed teeth Missing teeth Dental trauma Gingivitis 

 
% (95 % CI) % (95% CI) % (95% CI) % (95% CI) 

Total 41.5 (37.2-46.0) 5.8 (4.5-7.5) 21.0 (19.0-23.2) 26.6 (22.6-31.0) 
 N = 3160 N = 455 N =1578 N = 2146 
Demographic  characteristics     
Sex     
Female 40.9 (35.6-46.4) 5.4 (3.6-8.0) 19.8 (17.1-22.7) 24.8 (20.5-29.8) 
Male 42.2 (37.6-47.0) 6.3 (4.8-8.3) 22.3 (19.1-25.9) 28.3 (23.7-33.5) 
Skin colour     
White 36.1 (31.1-41.5) 4.6 (2.8-7.5) 20.6 (17.0-24.9) 21.2 (16.9-26.4) 
Yellow 45.0 (22.1-70.2) 5.7 (2.2-14.3) 22.7 (10.1-43.3) 20.7 (10.5-36.6) 
Indigenous 17.0 (4.9-44.6) 31.0 (14.7-53.8) 36.6 (23.0-52.7) 13.5 (4.1-36.6) 
Pardo 47.8 (43.3-52.3) 6.4 (5.0-8.1) 21.7 (18.8-24.8) 33.5 (29.2-38.0) 
Black 41.7 (29.9-54.4) 6.9 (3.7-12.5) 19.1 (14.5-24.6) 24.7 (15.3-37.3) 
Social position     
Family income (R$)     
<500 58.7 (52.8-64.4) 11.9 (7.6-18.2) 16.5 (13.2-20.4) 35.4 (29.0-42.3) 
501-1500 42.1 (36.4-47.9) 5.6 (4.3-7.4) 20.9 (18.3-23.7) 26.7 (21.9-32.1) 
1501-2500 36.6 (28.3-45.6) 2.9 (1.2-6.5) 22.8 (15.9-31.7) 20.9 (14.5-29.1) 
>2500 20.2 (15.1-26.7) 2.4 (0.7-8.0) 23.3 (14.5-35.1) 20.9 (15.1-28.1) 
Education (years)     
≤ 5  48.5 (42.4-54.7) 9.7 (6.7-13.7) 20.7 (16.6-25.3) 32.6 (27.4-38.3) 
6 39.0 (31.5-47.0) 4.6 (3.2-6.6) 18.6 (15.6-22.1) 26.4 (20.9-32.6) 
7 37.7 (32.4-43.3) 4.8 (3.1-7.4) 25.1(20.3-30.6) 27.1 (21.7-33.3) 
Number of durable goods     
0 to 5 56.2 (52.1-60.3) 8.1 (6.3-10.2) 19.4 (16.7-22.5) 39.3 (33.8-45.0) 
6 to 8 35.8 (29.8-42.2) 6.9 (4.6-10.2) 22.0 (18.4-26.2) 19.9 (15.6-24.9) 
≥ 9 35.2 (27.7-43.5) 2.3 (1.1-4.5) 20.9 (15.5-27.6) 23.5 (17.0-31.5) 
Use of dental services     
Dental visits     
Yes 39.6 (35.4-44.0) 5.7 (4.3-7.5) 21.3 (18.7-24.0) 25.4 (21.2-30.2) 
No 50.5 (43.0-58.0) 6.7 (4.3-10.1) 20.0 (16.1-24.5) 32.0 (26.4-38.1) 
Time since last dental visit     
< 1 year 37.1 (33.1-41.1) 6.3 (4.4-8.9) 20.7 (17.3-24.4) 25.1 (21.0-29.6) 
1 – 2 years 42.1 (35.4-49.0) 5.1 (3.2-8.1) 22.9 (17.9-28.9) 24.2 (18.0-31.7) 
≥ 3 years 48.2 (37.2-59.4) 3.9 (1.8-8.0) 17.8 (12.9-24.0) 32.2 (23.2-42.7) 
OHRQoL % (95 % CI) % (95 % CI) % (95 % CI) % (95 % CI) 
OIDP ≥ 1 44.8 (39.6-50.0) 56.8 (45.9-67.0) 39.0 (31.9-46.7) 49.5 (44.1-54.8) 
OIDP Eating 25.3 (21.6-29.4) 32.3 (20.8-46.5) 20.7 (15.5-27.1) 26.0 (22.3-30.1) 
OIDP Speaking 6.2 (4.1-9.3) 13.2 (4.5-32.9) 4.8 (3.1-7.3) 6.8 (4.7-9.7) 
OIDP Cleaning teeth 19.5 (15.4-24.3) 16.3 (10.5-24.3) 17.9 (12.4-25.1) 20.4 (15.4-26.4) 
OIDP Sleeping 15.0 (12.2-18.3) 19.8 (13.3-28.5) 8.7 (6.2-12.0) 14.5 (11.3-18.4) 
OIDP Smiling 16.4 (13.1-20.3) 22.0 (11.8-37.2) 15.5 (11.6-20.5) 18.4 (14.9-22.4) 
OIDP Emotional state 16.3 (13.2-20.1) 18.6 (12.1-27.4) 12.7 (9.2-17.1) 16.7 (12.9-21.2) 
OIDP Study 7.5 (5.7-9.9) 12.6 (7.3-20.7) 8.2 (4.4-15.0) 8.1 (6.0-10.8) 
OIDP Social contact 9.6 (7.5-12.2) 12.3 (7.4-19.8) 7.5 (4.7-11.9) 10.6 (7.6-14.5) 
OIDP Sport 6.6 (4.7-9.2) 9.7 (6.2-14.9) 4.9 (2.9-8.2) 7.8 (5.1-11.6) 
 Mean (95 % CI) Mean (95 % CI) Mean (95 % CI) Mean (95 % CI) 
OIDP total 1.22 (1.02-1.42) 1.56 (1.20-1.93) 1.01 (0.79-1.22) 1.29 (1.07-1.50) 



Table 3. Distribution of the number of oral clinical conditions according to demographic characteristics, 
social position, use of dental services and oral health-related quality of life. 
 

CI = Confidence Interval  
P values refer to Pearson Chi-square test for categorical variables and Kruskal-Wallis test for OIDP total 
Demographic and OHRQoL variables, n=7208; Social position measures, n = 1,039; Dental services 
variables, n = 1,461 

 

Variables 0 1 2 3 4  
 % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) P 
Total 37.9 (33.2-42.9) 35.1 (31.7-38.7) 21.4 (18.2-24.9) 5.0 (4.0-6.3) 0.5 (0.3-0.8)  
Demographic  
characteristics 

      

Sex       
Female 49.3 (43.9-54.8) 56 (50.8-61.1) 44.5 (37.9-51.2) 39.1 (29.9-49.2) 45.6 (21.6-71.9) 0.012 
Male 50.7 (45.2-56.1) 44 (38.9-49.2) 55.5 (48.8-62.1) 60.9 (50.8-70.1) 54.4 (28.1-78.4)  
Skin colour      0.001 
White 51.6 (46.3-56.9) 44.5 (38.8-50.3) 40 (32.2-48.3) 26.2 (18.3- 36.0) 37 (17.4-62.1)  
Yellow 2.3 (0.8-6.5) 1.2 (0.7-2.1) 2.1 (1-4.3) 1.7 (0.5-5.4) 8.7 (1.2-42.4)  
Indigenous 0.9 (0.3-2.8) 0.3 (0.1-0.7) 1.4 (0.4-4.9) 0.1 (0-0.4) 0  
Pardo 34.3 (29.5-39.5) 41.9 (37.3-46.6) 47.3 (40.0-54.8) 63.3 (53.2-73) 21.2 (9.1-42)  
Black 10.9 (6.3-18.2) 12.1 (8.7-16.7) 9.2 (6.7-12.3) 8.4 (4.4-15.3) 33.1 (11.5-65.2)  
Social position       
Family income (R$)      <0.001 
<500 12.4 (8.8-17.2) 18.2 (14.8-22.2) 25.3 (19.5-32) 29.5 (21.6-38.8) 31.0 (14-55.4)  
501-1500 52.0 (45.3-58.7) 55.8 (50.4-61.1) 51.2 (43.8-58.5) 53.1 (43.4-62.5) 59.6 (35.1-80.1)  
1501-2500 21.4 (16.1-27.8) 17.7 (14-22.2) 17.3 (10.5-27.3) 11.1 (6.7-17.7) 5.2 (1.4-16.7)  
>2500 14.1 (9.3-20.4) 8.3 (5.4-12.5) 6.2 (3.8-10.1) 6.4 (3.2-12.4) 4.2 (0.6- 23.8)  
Education (years)      0.023 
≤ 5  29.7 (24.4-35.5) 33.4 (28.5-38.6) 38.9 (31.8-46.5) 47.8 (36.2-59.7) 57.4 (31.5-79.9)  
6 43.7 (37.2-50.4) 38.4 (33.1-44.0) 38.6 (31.9-45.8) 22.1 (15.7-30.0) 35.6 (16.1-61.3)  
7 26.6 (21-32.2) 28.3 (23.2-33.9) 22.5 (17.3-28.6) 30.1 (17.9-46.0) 7.0 (2.1-21.2)  
Number of durable  
goods 

     <0.01 

0 to 5 19.0 (13.9-25.4) 30.2 (25.4-35.5) 42.6 (34.8-48.8) 40.8 (30.8-51.6) 60.2 (31.4-83.4)  
6 to 8 45.0 (38.1-52.2) 42.6 (38.2-47.2) 32.2 (26.5-38.4) 34.0 (24.8-44.6) 35.5 (13.2-66.6)  
≥ 9 36.0 (28.7-43.) 27.2 (21.3-33.9) 26.2 (18.6-35.6) 25.2 (14-41.1) 4.3 (0.9-18.1)  
Use of dental services       
Dental visits      0.232 
Yes 84.0 (77.7-88.8) 82.2 (77.8-85.9) 76.9 (70-82.5) 76.9 (62-87.2 69.8 (34.7-90.9)  
No 16.0 (11.2-22.3) 17.8 14.1-22.2) 23.1 (17.5-30) 23.1 (12.8-38) 30.2 (9.1-65.3)  
Time since last dental 
visit 

     0.003 

< 1 year 64.3 (54.6-72.9) 49.5 (43.2-56) 59.8 (50.5-68.5) 61.1 (50.5-70.7) 59.6 (35.5-79.8)  
1 – 2 years 27.7 (10.1-36.8) 36.0 (30.3-42) 27.4 (21.4-34.2) 34.2 (24.9-44.9) 17.3 (6.5-38.9)  
≥ 3 years 8.0 (5.5-11.6) 14.5 (11-18.9) 12.8 (8.3-19.2) 4.7 (2.7-8.1) 23.1 (9-47.6)  
OHRQoL       
OIDP ≥ 1 21.5 (16.3-27.7) 36.4 (31.3-41.9) 45.8 (38.7-53.1) 63.0 (52.6-72.3) 68.5 (44.2-85.6) < 0.001 
OIDP Eating 11.6 (8.3-16.0) 16.3 (12.9-20.3) 28.6 (22.8-35.1) 33.5 (24.3-44.2) 31.1 (10.0-64.6) < 0.001 
OIDP Speaking 4.6 (2.8-7.4) 4.2 (2.7-6.4) 8.8 (5.1-14.6) 5.9 (3.5-9.7) 2.0 (0.3-13.7) < 0.001 
OIDP Cleaning teeth 6.6 (4.3-10.1) 15.0 (11.5-19.5) 17.2 (12.8-22.7) 34.2 (23.0-47.6) 19.9 (7.8-42.2) < 0.001 
OIDP Sleeping 4.1 (2.4-6.8) 8.0 (6.0-10.7) 11.9 (8.2-17.0) 27.8 (19.4-38.2) 47.9 (23.2-73.7) < 0.001 
OIDP Smiling 8.1 (5.8-11.4) 11.8 (9.2-14.9) 20.6 (15.2-27.4) 18.3 (12.3-26.3) 25.5 (11.1-45.4) < 0.001 
OIDP Emotional state 7.1 (4.7-10.6) 12.4 (9.4-16.1) 15.1 (10.8-20.6) 22.4 (15.2-31.6) 4.8 (17.5-69.1) < 0.001 
OIDP Study 1.9 (1.0-3.5) 6.0 (3.5-10.0) 5.3 (3.8-7.4) 16.9 (10.3-26.6) 40.9 (17.1-69.8) < 0.001 
OIDP Social contact 2.5 (1.4-4.1) 5.7 (3.9-8.2) 10.6 (6.9-15.7) 14.5 (8.6-23.3) 19.9 (6.8-45.7) < 0.001 
OIDP Sport 2.3 (1.0-5.1) 3.7 (2.3-5.9) 7.2 (4.2-12.2) 9.5 (5.5-15.8) 28.7 (11.7-5) < 0.001 
 Mean (95 % CI) Mean (95 % CI) Mean (95 % CI) Mean (95 % CI) Mean (95 % CI)  
OIDP total 0.48 (0.34-0.63) 0.83 (0.68-0.98) 1.25 (0.96-1.54) 1.83 (1.44-2.22) 2.56 (1.56-3.56) <0.001 



Table 4. Clustering of oral clinical conditions in children (N=7208). 
 

N oral clinical 
conditions 

Dental 
caries 

Missing 
teeth 

Dental 
trauma 

Gingivitis Observed 
Prevalence 

(%) 

Expected 
prevalence 

(%) 

Ratio  
O/E 

95% IC 
 

0 - - - - 37.9 36.4 1.1 1.0-1.1 
1 + - - - 19.1 22.7 0.8 0.8-0.9 
1 - + - - 0.9 2.0 0.5 0.4-0.6 
1 - - + - 9.0 8.5 0.8 0.8-0.9 
1 - - - + 9.5 11.5 1.1 1.0-1.2 
2 + + - - 2.0 1.4 1.4* 1.2-1.7 
2 + - + - 5.0 6.1 1.4* 1.3-1.5 
2 + - - + 11.1 8.2 0.8 0.8-0.9 
2 - + + - 0.2 0.5 0.3 0.2-0.5 
2 - + - + 0.2 0.7 0.3 0.2-0.6 
2 - - + + 2.8 3.1 3.1* 2.9-3.3 
3 + + + - 0.5 0.4 3.5* 2.9-4.1 
3 + + - + 1.8 0.5 1.4 1.0-1.9 
3 + - + + 3.7 2.2 1.7* 1.5-1.9 
3 - + + + 0.1 0.2 0.9 0.3-1.1 
4 + + + + 0.5 0.1 4.0* 2.8-5.3 

 
+: oral clinical condition present, - : oral clinical condition absent 
CI = Confidence Interval; *P < 0.05 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 5. Ordinal regression of the association of social position, demographic characteristics, 
use of dental services with the number of oral clinical conditions in children (N = 4,889). 
 

OR: Odds ratio, CI: Confidence Intervals 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Unadjusted Model 1 Model 2 Model 3 
Variables OR CI 95% OR CI 95% OR CI 95% OR CI 95% 
Social position         
Family income  (R$)         
> 2501 1  1  1  1  
1501-2500 1.50 0.94 – 2.41 1.41 0.86 – 2.31 1.40 0.87 – 2.26 1.43 0.89 – 2.31 
501-1500 1.91 1.24 – 2.95 1.61 0.97 – 2.66 1.58 0.97 – 2.56 1.63 1.03 – 2.56 
< 500 3.30 2.18 – 4.99 2.21 1.34 – 3.64 2.14 1.31 – 3.51 2.24 1.28 – 3.93 
Education (years)         
7  1        
6 1.12 0.81 – 1.56       
≤ 5 0.73 0.52 – 1.02       
Number of durable goods         
9 or more 1  1  1  1  
6 to 8 0.89 0.64 – 1.24 1.00 0.66 – 1.49 0.99 0.67 – 1.47 1.02 0.66 – 1.58 
0 to 5 1.37 0.98 – 1.92 1.91 1.23 – 2.97 1.83 1.19 – 2.81 1.86 1.18 – 2.93 
Demographic characteristics         
Skin colour         
White 1    1  1  
Yellow 1.13 0.31 - 4.12   0.92 0.27 – 3.13 0.71 0.17 – 2.97 
Indigenous 1.40 0.88 – 2.23   1.16 0.66 – 2.01 1.27 0.73 – 2.21 
Pardo 1.70 1.40 – 2.06   1.34 1.09 – 1.65 1.32 1.02 – 1.72 
Black 1.19 0.78 – 1.84   0.90 0.58 – 1.40 0.83 0.58 – 1.20 
Use of dental services          
Dental visits         
Yes 1      1  
No 1.40            1.04-1.88     1.07 0.73 – 1.59 
Time since last dental visit         
< 1 year 1      1  
1 – 2  years                      1.17 0.85 – 1.61     1.06 0.77 – 1.44 
≥ 3 years 1.41 1.02 – 1.93     1.22 0.86 – 1.72 



Table 6. Poisson regression between social position, demographic characteristics, use of dental services 
and OIDP extent in children (N = 4,889). 

RR: Rate ratios, CI: Confidence Intervals. 

 
 
 

 Unadjusted Model 1 Model 2 Model 3 Model 4 
Variables    RR IC95% RR IC95% RR IC95% RR IC95% 
Socioeconomic 
position 

         

Family income  
(R$) 

         

> 2501 1  1  1  1  1  
1501-2500 1.28 1.20-1.39 1.31 1.15-1.49 1.29 1.13-1.47 1.37 1.19-1.57 1.10     0.91-1.34 
501-1500 1.67 1.58-1.79 1.59 1.41-1.78 1.54 1.37-1.73 1.70 1.50-1.93 1.25     1.04-1.50 
< 500 1.97 1.85-2.13 1.78 1.56-2.02 1.71 1.50-1.93 1.94 1.69-2.22 1.43     1.17-1.76 
Education (years)          
7 1  1  1  1  1  
6 1.06 0.97-1.16 1.06 0.97-1.16 1.07 0.97-1.17 1.12 1.01-1.23 1.12     0.99-1.27 
≤ 5 1.22 1.18-1.32 1.16 1.08-1.25 1.17 1.09-1.26 1.24 1.14-1.34 1.36     1.20-1.53 
Number of durable 
goods 

         

≥ 9  1  1  1  1  1  
6 to 8 1.17 1.13-1.24 1.00 0.93-1.08 0.99 0.91-1.06 0.98 0.90-1.06 0.94     0.83-1.06 
0 to 5 1.43 1.37-1.51 1.17 1.09-1.27 1.14 1.05-1.23 1.18 1.08-1.28 1.01     0.88-1.16 
Demographic  
characteristics 

         

Sex          
Female 1    1  1  1  
Male 1.29 1.25-1.34   1.29 1.22-1.35 1.27 1.20-1.34 1.31     1.20-1.43 
Skin colour          
White 1    1  1  1  
Yellow 1.43 1.27-1.63   1.37 1.15-1.64 1.44 1.17-1.77 1.13     0.95-1.77 
Indigenous 1.86 1.61-2.18   1.66 1.34-2.04 1.67 1.33-2.10 1.74     1.15-2.65 
Pardo 1.28 1.24-1.34   1.17 1.11-1.23 1.12 1.06-1.19 1.16    1.05-1.29 
Black 1.33 1.26-1.42   1.17 1.07-1.28 1.14 1.04-1.26 1.05    0.89-1.25 
Use of dental 
services 

         

Dental visits          
Yes 1      1  1  
No 0.66 0.63-0.70     0.62 0.58-0.66 0.92     0.82-1.04 
Time since last 
dental visit 

         

< 1 year 1      1  1  
1 – 2 years 1.07 1.03-1.13     0.98 0.92-1.05 0.87    0.78-0.98 
 ≥ 3 years 1.26 1.21-1.32     1.13 1.06-1.21 0.91    0.77-1.08 
Oral clinical 
conditions 

         

Number of oral 
clinical conditions 

1.55 1.50-1.62       1.50 1.44-1.57 


