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1 

 

Influence of socioeconomic status on oral disease burden: a population-1 

based study 2 

 3 

ABSTRACT 4 

 5 

Background: Dental caries is associated with Biological, behavioral, 6 

socioeconomic, and environmental factors; however, socioeconomic status is a 7 

distal determinant of dental caries development that modulates exposure to risk and 8 

protective factors. This study aimed to analyze the factors associated with the 9 

distribution and concentration of oral diseases in a population-based study in Brazil. 10 

Methods: This is a quantitative, analytical, cross-sectional study based on 11 

secondary data from the SB São Paulo 2015 epidemiological survey. A total of 12 

17,560 subjects were included. The concentration of oral disease in the population 13 

was estimated by the oral disease burden (ODB) variable. The ODB consists of four 14 

components: dental caries; tooth loss; need for dental prosthesis and periodontal 15 

condition. Thus, the total score on the ODB could vary between 0 and 4, with the 16 

highest score indicating the worst possible situation. ODB was analyzed in 17 

multivariate negative binomial regression, and multivariate binary logistic regression 18 

analysis. The following demographic data were included as independent variables: 19 

age group, skin color, socioeconomic data, and family income. Results: ODB was 20 

present in 86.9% of the sample. Negative multivariate binomial regression showed 21 

a statistically significant relationship (p<0.005) between ODB and all variables 22 

analyzed (skin color, family income, education, OIDP results and age range). The 23 

adjusted multivariate binary logistic regression showed that the individuals most 24 

likely to have at least one component of ODB were nonwhite (25.5%), had a family 25 

income of up to R$ 1,500.00 / month (19.6%), had only completed primary education 26 
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(19.1%), and reported that their oral health had an impact on their daily activities 27 

(57.6%). Elderly individuals were two times more likely than adolescents to have an 28 

ODB component. Conclusions: ODB is associated with factors related to social 29 

inequality. Adults and elderly individuals had the highest cumulative number of ODB 30 

components. 31 

Keywords: Oral Health; Global Burden of Disease; Socioeconomic Factors.  32 
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BACKGROUND 33 

Oral diseases are a major global public health problem with a high prevalence 34 

and large negative impacts on individuals, communities, and society. These 35 

diseases disproportionately affect the poorest and most marginalized groups in 36 

society and are closely linked to socioeconomic status and social determinants of 37 

health [1]. 38 

Biological, behavioral, socioeconomic, and environmental factors are 39 

associated with dental caries and its consequences [2]. Socioeconomic status is a 40 

distal determinant of dental caries development that modulates exposure to risk and 41 

protective factors as well as access to oral health services [3]. These inequalities in 42 

the distribution of dental caries have been reported in different countries [4,5]. In this 43 

context, the World Health Organization (WHO) determined that studies on 44 

socioeconomic inequalities in the distribution of oral diseases and on the design of 45 

strategies to increase access should be research priorities for the 21st century [6]. 46 

To provide greater equity in dental care for socially disadvantaged groups, it 47 

is necessary to understand populations’ specific characteristics, their 48 

socioeconomic status, and, above all, the influence of these factors on their health-49 

related behavior. Such understanding will contribute to reducing disparities in oral 50 

health [7,8]. There is an urgent need for appropriate actions and services to 51 

effectively address disparities in the oral health of disadvantaged groups [9]. 52 

The use of information on the living conditions of the population is essential 53 

given the need to ensure that the provision of health care is guided by equity. This 54 

information should underpin analyses of the health-disease status of the population 55 

in each territory and should inform the planning and development of actions aimed 56 

at those who need them the most. That is, the information must be used to inform 57 
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the action, and the actions must be equitable [10]. 58 

For the institutionalization of a health surveillance model, as expected by the 59 

Brazilian Unified Health System (Sistema Único de Saúde, SUS), accurate 60 

epidemiological information is necessary because it indicates profiles and trends in 61 

health conditions [11]. Based on this premise, it is expected that dentists working in 62 

primary health care will have the information and knowledge about the population in 63 

the territory under their care that is necessary to strengthen and direct their actions 64 

towards those who most need them [12]. 65 

With the objective of eliminating inequalities caused by adverse social 66 

conditions, the SUS advocates equity [13]. Universal health care systems offer an 67 

opportunity for dental health services to become more integrated into the broader 68 

health care system and to be more accessible and meet the oral health needs of the 69 

population [14]. 70 

Socioeconomic status is historically associated with inequalities in oral health 71 

[1,15-17]. However, socioeconomic factors related to the prevalence and severity of 72 

oral diseases in portions of the population still need to be elucidated. Identifying 73 

which factors are decisive in the concentration of diseases within the population can 74 

help health care managers and health professionals to intervene more efficiently 75 

and equitably. To this end, this study aimed to analyze the factors associated with 76 

the distribution and concentration of oral diseases in a population-based study in 77 

Brazil. 78 

 79 

METHODS 80 

This is a quantitative, analytical, cross-sectional study based on secondary 81 

data from the SB São Paulo 2015 (SBSP-2015) epidemiological survey. The data 82 
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used in this study were extracted from the public dataset of the study, which is 83 

available online [18]. 84 

The SBSP-2015 was a population-based study that aimed to evaluate 85 

population-based oral health and socioeconomic status in different age groups in 86 

the state of São Paulo, Brazil. The complex sample was divided into the six domains 87 

of the state (including the capital, the metropolitan region of São Paulo and 15 88 

Regional Health Districts). A two-stage selection process with a selection probability 89 

proportional to the population size was used in the sampling design: 1) 178 cities, 90 

including the capital São Paulo, were designated primary stage units (PSAs), and 91 

2) two census tracts were randomly selected in each selected city (secondary stage 92 

units, SSUs, totaling 390 areas), including 36 areas within São Paulo state. Data 93 

relative to the age groups of 15 to 19 years (n = 5,585), 35 to 44 years (n = 6,051) 94 

and 65 to 74 years (n = 5,951) were used, and a total of 17,560 subjects were 95 

included. 96 

Examiner training procedures, data collection methods and the variables 97 

included in the study were previously described in other studies [19-24]. The 98 

concentration of oral disease in the population was estimated by the oral disease 99 

burden (ODB) variable, which was the outcome of this study. The ODB variable 100 

consists of four components: dental caries; tooth loss; need for dental prosthesis 101 

and periodontal condition (gingival bleeding, tartar and periodontal pocketing), 102 

which are categorized as "0" (absence of the condition) or "1" (presence of the 103 

condition). Thus, the total score on the ODB could vary between 0 and 4, with the 104 

highest score indicating the worst possible situation since it indicated that the 105 

subject presented all the evaluated conditions. 106 

ODB was analyzed in two ways. The first was multivariate negative binomial 107 
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regression, in which it was categorized according to five levels: 0 indicated the 108 

absence of all components of ODB, 1 indicated the presence of one of the 109 

components, 2 indicated the presence of two components, 3 indicated the presence 110 

of three components, and 4 indicated the presence of all components of ODB. The 111 

second method was multivariate binary logistic regression analysis, in which the 112 

variable was dichotomized as "no ODB" (the absence of the evaluated indicators) 113 

and "ODB" (the presence of at least one evaluated indicator). 114 

The following demographic data were included as independent variables: age 115 

group, subdivided into "adolescents" (15 to 19 years old), "adults" (35 to 44 years 116 

old), and "elderly" (65-74 years old); skin color, dichotomized as “white” and 117 

“nonwhite"; and socioeconomic data, including education, which was dichotomized 118 

as “primary education” and “secondary or higher education”, and family income, 119 

which was dichotomized as "up to R$1,500.00/month" and "over 120 

R$1,500.00/month". The Oral Impact on Daily Performance (OIDP) scale score was 121 

dichotomized as "impact" for people who answered "yes" to one or more questions 122 

and "no impact" for participants who answered "no" to all 9 questions on the 123 

questionnaire, which was used to assess quality of life through the impact of oral 124 

health on daily living [25-26]. 125 

Analyses were performed using the Statistical Package for Social Sciences 126 

(IBM-SPSS, v.24, IBM, Chicago, IL) software considering a 95% confidence interval 127 

and a statistical significance of 5%. ODB fit a negative binomial distribution, and a 128 

negative binomial multiple regression analysis was performed. All independent 129 

variables were included in the negative binomial multiple regression model. To 130 

adjust the model, variables with p-values > 0.20 were removed. From the 131 

coefficients of the negative binomial regression model, the effect magnitudes were 132 
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estimated by using prevalence ratios (PR) and 95% confidence intervals. 133 

After the adjusted negative binomial regression model was obtained, the 134 

dependent variable (ODB) was dichotomized and analyzed according to a binary 135 

logistic regression model to determine the effect of the independent variables 136 

included in the adjusted model on the chance of an individual having ODB ≥ 1. For 137 

this purpose, odds ratios (OR) and 95% confidence intervals were estimated. Then, 138 

multiple correspondence analysis (MCA) was performed to determine the 139 

interaction/proximity of each independent variable category with the possible 140 

outcomes of the dependent variable (the presence and absence of ODB) [27]. The 141 

MCA resulted in a contingency diagram that enabled a qualitative analysis of the 142 

effect of the interaction between the independent and dependent variables to 143 

complement the multivariate logistic regression. 144 

The SBSP-2015 study was approved by the Human Research Ethics 145 

Committee of the School of Dentistry of Piracicaba (FOP-UNICAMP) and registered 146 

under number 1,211,025; CAEE no. 46788215.9.0000.5418. Everyone who 147 

participated in the study signed an informed consent form. 148 

 149 

RESULTS 150 

ODB was present in 86.9% of the sample (n = 17,560), which consisted of 151 

31.7% adolescents, 34.5% adults, and 33.9% elderly individuals. Of these, 63.6% 152 

were self-reported as nonwhite, 45.5% had a family income greater than 153 

R$1,501.00/month, 54.4% had completed primary education, and 56.6% of the 154 

sample indicated that their oral health had an impact on their daily activities, as 155 

evaluated by the OIDP (Table 1). 156 

Negative multivariate binomial regression showed a statistically significant 157 
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relationship (p < 0.005) between ODB and all variables analyzed (skin color, family 158 

income, education, OIDP results and age range) (Table 2). The highest frequency 159 

of ODB components was observed in nonwhite individuals (8.4%) with a family 160 

income of up to R$1,500.00/month (7.8%), those who had only completed primary 161 

education (16.1%), and those who indicated that their oral health had an impact on 162 

their daily activities (25.8%). Elderly individuals (65 to 74 years old) and adults (35 163 

to 44 years old) were more likely than adolescents (15 to 19 years old) to have an 164 

additional ODB component. 165 

The adjusted multivariate binary logistic regression showed that the 166 

individuals most likely to have at least one component of ODB were nonwhite 167 

(25.5%), had a family income of up to R$1,500.00/month (19.6%), had only 168 

completed primary education (19.1%), and reported that their oral health had an 169 

impact on their daily activities (57.6%). Elderly individuals were two times more likely 170 

than adolescents to have an ODB component (Table 3). 171 

Multiple correspondence analysis was performed with all the independent 172 

variables that were statistically significant in the multivariate binary logistic 173 

regression analysis. Figure 1 shows a greater relationship/proximity between “No 174 

oral health burden” and the characteristics “teenager”, “white”, “no impact of oral 175 

health on daily activities”, “family income over R$1,500.00/month" and "secondary 176 

or higher education".  177 
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DISCUSSION 180 

The results of this study reinforce the association between socioeconomic 181 

inequalities and the concentration of oral diseases. In addition, it highlights the need 182 

to examine access to public oral health services. The distribution of oral diseases 183 

occurs heterogeneously in different social groups. Oral disease is considered a 184 

health inequality, given that it is preventable, and the fact that it persists is unjust 185 

[28].  186 

A greater presence of components of ODB (dental caries, tooth loss, the need 187 

for dental prostheses, and periodontal conditions) was identified in nonwhite 188 

individuals, those with a low family income, those with few years of study, and those 189 

who indicated that their oral health had an impact on their daily activities. This 190 

supports the findings of the study, who argue that strong socioeconomic inequalities 191 

in oral health mean that poor and vulnerable groups in society are particularly 192 

affected [14]. 193 

It is relevant to investigate whether the majority population group in Brazil 194 

(the brown and black population) is receiving adequate care to reduce the burden 195 

of oral diseases [29]. This group is more vulnerable because it has lower levels of 196 

education and income [30], poorer overall health outcomes [31] and poorer oral 197 

health [32]. However, although they are at higher risk, they are less likely to use the 198 

dental health services available [33] and to visit the dentist for preventative care 199 

[29]. 200 

The association of higher ODB with socioeconomic factors reinforces the 201 

need to overcome the exclusiveness of oral health care approaches and to combine 202 

broader policy initiatives to combat oral health inequalities at the structural level, 203 

with a focus on social issues, determinants of health and shared risk factors between 204 
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oral diseases and other chronic noncommunicable diseases [34]. 205 

The few studies of this higher disease burden demonstrate the need for 206 

inclusive educational policies. Cities with better educational policies showed a lower 207 

prevalence of untreated dental caries and tooth loss than cities with worse 208 

educational policies [35]. Education can also act indirectly on income: the higher an 209 

individual’s education level is, the greater his or her possibility of finding a better 210 

paid job, which would increase his or her ability to pay for private dental care, among 211 

other needs [29]. In addition, the positive impact can manifest as increased 212 

knowledge and the adoption of healthy habits [36]. 213 

The lower income group had higher percentages of untreated dental caries 214 

in all municipalities, regardless of the availability of public policies (sanitation, dental 215 

care and education) and the fluoridation of public water supply. The income indicator 216 

establishes a nexus with health levels to the extent that it enables individuals to 217 

acquire goods and services that promote or rehabilitate health [36]. 218 

The adjusted multivariate binary logistic regression model showed that 219 

elderly individuals have a two times greater chance than adolescents of having a 220 

component of ODB. This demonstrates that socioeconomic status cumulatively 221 

affects oral health throughout life and highlights the importance of this status as an 222 

indirect factor in oral health later in life [37]. 223 

In this study, we considered different age groups because it is necessary to 224 

expand oral health studies beyond children and adolescents to include adults and 225 

elderly individuals due to changes in the aging of the population, the increase in life 226 

expectancy, and the displacement of the disease burden in the direction of chronic 227 

diseases. For this reason, studies on inequalities in the distribution of dental caries 228 

among these groups are necessary [3]. 229 
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The OIDP results were associated with a higher ODB. The analysis of this 230 

indicator is relevant because it enables the assessment of oral health-related quality 231 

of life (HRQOL). Oral HRQOL is a multidimensional indicator that assesses the 232 

extent to which oral diseases affect the daily functioning and the social, emotional 233 

and psychological well-being of individuals [38]. The findings corroborate those of 234 

other studies that associate the worst individual social conditions with oral health 235 

problems and low HRQOL [39-41]. 236 

Considering the high concentration of goods and wealth in Brazil and the 237 

existence of a health system that includes equity as one of its principles, it is very 238 

important for health research and planning to have a systematic understanding of 239 

studies that have investigated social inequalities in the prevalence of dental caries 240 

[3]. 241 

The use of zone and population information in the planning and programming 242 

of health services is a major challenge given the initial limitation of professional 243 

training and the efforts required by the health surveillance-based model of care, 244 

which is based on the premise that information on determinants, risk and protective 245 

factors, and damage to health can be monitored to identify vulnerable groups and 246 

populations or those with potential for a healthy life [42]. 247 

There are compelling reasons to be concerned with resolving health 248 

inequalities. The persistence of differences in health based on race/ethnicity or other 249 

social factors (such as education) raises moral concerns and upsets the basic notion 250 

of justice and human rights. 251 

The current study has some limitations and strengths. In general, this 252 

population-based study from the state of São Paulo provides some evidence of the 253 

social and economic factors associated with a greater ODB. Although it is not 254 
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possible to replicate the results for the entire country of Brazil, it is noteworthy that 255 

São Paulo is the most populous state in the country, comprising approximately 22% 256 

of the Brazilian population [43]. 257 

It should be noted that the multiple correspondence analysis should be 258 

interpreted as complementary to the logistic regression model because it illustrates 259 

the relationships of each category of independent variable with the binary categories 260 

of the dependent variable. 261 

Due to the cross-sectional nature of the study, temporal relationships cannot 262 

be elucidated. However, the inverse cause may be unlikely given that the 263 

components of ODB have low latency in the population, presumably because the 264 

contextual characteristics that were evaluated, such as race/color and years of 265 

study, were present before the ODB emerged. 266 

The findings of this study may help researchers, oral health professionals and 267 

managers in planning and programming oral health services in the SUS. Other 268 

studies that analyze the association between oral health diseases and 269 

socioeconomic factors, the work of oral health teams, and the organization of the 270 

Oral Health Network are necessary to construct an inclusive and effective practice; 271 

therefore, it is necessary to approach the people who need oral health services and 272 

try to understand their living conditions.  273 

 274 

CONCLUSION 275 

ODB is associated with factors related to social inequality. In the state of São 276 

Paulo, higher ODB was present in those who had only completed primary school, 277 

are nonwhite, those with a low family income, and those whose oral health had some 278 

impact on their daily activities. Adults and elderly individuals had the highest 279 
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cumulative number of ODB components.  280 
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Figure 1

Multiple correspondence analysis for the categorical variables (ethnicity, family income, education, OIDP,
age, and ODB).
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