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Abstract: Objective: Assess the magnitude of the socioeconomic inequalities related to the impact
of oral health on quality of life among adults and elderly individuals. Methods: This was a
cross-sectional study with data from the most recent oral health survey from the state of Minas
Gerais, Brazil. The sample included data on 2288 individuals—1159 adults in the 35–44 age group and
1129 adults in the 65–74 age group. Socioeconomic inequalities in Oral Impacts on Daily Performance
ratings were measured using two inequality measures: the slope index of inequality (SII) and the
relative index of inequality (RII). Results: The prevalence of negative impact of oral health on quality
of life was 42.2% for the total sample, 44.9% among adults and 37.5% among elderly individuals.
Significant absolute and relative income inequalities were found for the total sample (SII −27.8; RII
0.52) and both age groups (adults: SII −32.4; RII 0.49; elderly: SII −18.3; RI 0.63), meaning that
individuals in the lowest income level had the highest prevalence of negative impacts. Regarding
schooling, no significant differences were observed among the elderly. Conclusion: There were
significant socioeconomic inequalities related to the negative impact of oral health-related quality of
life in Brazil among both age groups.
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1. Introduction

Despite improvements in the average oral health status in many countries [1], the burden of oral
health diseases is not equally shared within societies. Problems with oral health disproportionately
affect poor and other disadvantaged populations [2]. Two major oral health problems are dental caries
and tooth loss, both of which can be prevented [3]. Individuals with poor oral health have lower
quality of life due to pain, discomfort and impaired oral functioning [4].

There is consistent evidence of social gradients on oral health [1,5]. Prevalence of tooth loss [5],
dental caries and edentulism are higher among individuals with lower socioeconomic status around
the world [1]. Subjective measures of oral health also highlight important health inequalities, with
those with lower socioeconomic status reporting higher levels of negative impact on quality of life [6,7].

Oral health has a stronger impact on the quality of life among adults than among elderly
individuals [8,9]. Nonetheless, results seem to vary across socioeconomic groups [8,10,11]. For instance,
a previous study using data from the Brazilian National Oral Health Survey found that poor oral
health had a greater impact on quality of life among adults with low education than those with greater
education but there was no association among elderly individuals. Similarly, a study of people in the
South of Brazil found no socioeconomic differences in the negative impact of oral health on quality of
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life among elderly [11]. However, a recent study [10] found that elderly Brazilian with low income had
higher impact of oral health on quality of life.

Assessing the socioeconomic inequalities in oral health-related quality of life is important for
the development and enhancement of public health policies. Most studies that have evaluated the
association between socioeconomic factors and oral quality of life were conducted in developed
countries. However, little is known about this association in developing countries, where oral health
problems are more prevalent. Moreover, most studies to date have examined whether socioeconomic
factors are associated with the impact of oral health on quality of life but they have not measured
the magnitude of socioeconomic inequalities in oral health-related quality of life. We hypothesize
that there were significant socioeconomic inequalities in the impact of oral health on quality of life
among adults and older adults in Brazil. Thus, the aim of this cross-sectional study was to measure
the magnitude of socioeconomic inequalities in the negative impact of oral health on quality of life in
Brazil among adults and elderly individuals.

2. Materials and Methods

This was a cross-sectional study with data from the SB Minas Gerais Project conducted in 2012.
This project is the most recent examination of the oral health conditions of the population residing
in the state of Minas Gerais. With 21 million residents according to the 2010 census, Minas Gerais
is among the most populous states in Brazil. The sample was representative of the state population.
Study procedures and details on the sample selection have been published elsewhere [12].

Data collection was conducted in the household by oral surgeons trained for the task.
Participants answered to a structured questionnaire containing questions related to behavioral and
socioeconomic conditions. After answering the questionnaire, participants underwent a clinical oral
health examination, which followed a standardized methodology stipulated by the World Health
Organization [13]. The total sample included 2404 individuals and 65 (2.7%) did not have complete
information on selected variables. The present study included data on 2288 individuals who had
complete information—1159 adults in the 35–44 age group and 1129 in the 65–74 age group. These age
groups are selected based on the recommendations by the World Health Organization to assess oral
health in adults [13].

2.1. Outcome Measure

The Oral Impact on Daily Performance (OIDP) questionnaire was used to evaluate the impact of
oral health on the quality. This instrument measures how oral health influences physical, psychological
and social aspects of everyday life [14]. This measure has been included in the National Oral Health
Surveys and SB Minas Gerais adopted it for comparability purposes.

Participants were asked if in the last 6 months they had difficulties performing the following
activities: eating food; speaking clearly; cleaning teeth; performing physical activities; going out,
studying or working; sleeping; smiling, laughing and showing teeth without embarrassment;
maintaining usual emotional state without being irritable. Participants who answered “yes” to at least
one of these questions were considered as having oral health negatively impacting quality of life.

2.2. Socioeconomic Position Indicator and Other Covariates

Schooling and family income were used as the socioeconomic position indicators. Schooling was
based on years of formal schooling and was categorized into four groups: 0–3, 4–7 years (incomplete
primary education), 8–11 years (complete primary to complete high school); 12+ years (higher
education). Monthly family income was obtained during the interview using brackets of income
in Brazilian currency (Reais) as follows: ≤500, 501–1500, 1,501–2500, 2501–4500, 4501 or more.

Other covariates included: demographic factors (age and sex) and clinical oral health measures
(edentulism, functional dentition [presence of 20 or more teeth] [15], need for dental prostheses, use of
dental prostheses and need for dental treatment).
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2.3. Data Analysis

Initial data analysis included a description of the sample followed by a bivariate analysis between
the dependent variable, socioeconomic position indicator and remaining covariates. We evaluated the
association between the dependent variable and the covariates using the Rao-Scott chi-square test for
complex samples. The description of the relationship between the oral health impact on quality of life
was made using the equiplot (http://www.equidade.org/equiplot.php). In this graph each horizontal
line presents the prevalence of the outcome according to the levels of the sociodemographic measures.
It is possible to visualize the prevalence of the impact in each group and the distance between the
groups, which represents the absolute inequality.

Socioeconomic inequalities in OIDP were measured using two inequality measures: the slope
index of inequality (SII) and the relative index of inequality (RII). These indices are regression-based
measures and take the entire socioeconomic distribution into account [16]. SII gives the absolute
difference of the prevalence of the outcome between participants with the lowest education levels
and those with the highest education level, whereas the RII provides the relative difference between
these groups. Individuals were ranked cumulatively from 0 to 1 according to their educational level
(income level) such that “0” represented the lowest education level (income level) and “1” represented
the highest education level (income level). Each education category was assigned a ridit-score based
on the midpoint of the range in the cumulative distribution of the population of participants in the
given category. Values of SII lower than 0 and RII values lower than 1 indicate that individuals with
lower education (income) are more likely to experience negative impact compared with those with
more education (income).

The RII and SII were obtained by regressing the weighted score measure of education on OIDP.
SII and RII were estimated, for each age group, using Poisson regression models [6,17]. All the models
were adjusted for age, sex, use and need for dental prostheses, need for dental treatment and number
of teeth. These variables were previously shown to be associated to the impact of oral health on quality
of life in Brazil [8,10]. In all analyses, the significance level was set at 5% and a 95% confidence interval
is provided. Statistical analyses were performed using STATA version 13.0 (StataCorp LP, College
Station, TX, USA) using the “svy” command to account for the complex survey design.

2.4. Ethical Considerations

The SB Minas Gerais Project was approved by the Ethical Review Board of the Pontifical Catholic
University of Minas Gerais (number 9173, 28 March 2012). All subjects gave their informed consent for
inclusion before participating in the study.

3. Results

The prevalence of negative impact of oral health on quality of life was 42.5% [95% CI 38.3–46.9]
for the total sample, 44.9% [95% CI 39.8–50.1] among the younger group and 37.5% [95% CI 32.4–42.8]
among the older group (Table 1). For the total sample, about one fifth (19.3%) had 0–3 years of education.
Among the younger group, most had eight or more years of schooling but a lower percentage of elderly
individuals reported having this level of education (20.1%).

http://www.equidade.org/equiplot.php
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Table 1. Descriptive statistics (%) for the study variables.

Age Groups

Total (n = 2288) 35–44 years (n = 1159) 65–74 years (n = 1129)

Sex

Male 36.2 34.6 38.5
Female 63.8 65.4 61.5

Schooling (in years)

0–3 19.3 6.0 47.6
4–7 30.7 30.0 32.0
8–11 26.6 33.7 11.4
12+ 23.5 30.2 9.1

Family income (in reais)

≤500 5.8 6.3 4.5
501–1500 52.5 48.4 61.3
1501–2500 25.5 27.6 20.9
2501–4500 11.8 12.9 9.4

4501+ 4.4 4.7 4.0

Table 2 shows the negative impact of oral health on quality of life according to socioeconomic and
demographic variables.

Table 2. Negative impact of oral health on quality of life according to socioeconomic and demographic
variables.

Negative Impact

Total 35–44 years 65–74 years

(%) (%) (%)

Sex

Male 40.1 (34.6, 45.9) 41.8 (34.7, 49.3) 37.0 (30.3, 44.2)
Female 43.8 (39.0, 48.8) 46.5 (40.8, 52.4) 37.7 (31.5, 44.4)

Schooling

0–3 years 43.6 (37.6, 49.8) * 59.4 (44.6, 72.7) * 39.4 (33.2, 45.9)
4–7 years 51.4 (45.0, 57.8) 58.9 (50.5, 66.8) 36.5 (30.0, 43.4)
8–11 years 42.2 (36.5, 48.2) 43.5 (37.3, 50.0) 34.1 (21.3, 49.8)
12+ years 30.3 (24.5, 36.8) 29.6 (23.4, 36.7) 35.0 (23.8, 48.2)

Family income

≤500 reais 64.9 (55.0, 73.7) * 70.5 (58.3, 80.3) * 48.5 (31.4, 65.9)
501–1500 reais 48.6 (43.7, 53.5) 53.8 (47.2, 60.4) 39.7 (34.2, 45.5)
1501–2500 reais 37.0 (30.5, 44.0) 38.1 (30.6, 46.2) 33.9 (25.3, 43.6)
2501–4500 reais 23.4 (16.9, 31.5) 21.1 (13.9, 30.7) 30.1 (9.4, 43.6)

4501+ reais 24.3 (13.9, 39.0) 23.7 (10.3, 45.8) 25.9 (11.5, 48.3)

* p < 0.05.

Figures 1 and 2 show the prevalence of negative impact of oral health on quality of life according
to schooling and family income, respectively.
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Figure 2. Prevalence of the negative impact of oral health on quality of life across family income for the
total population and among age-groups (equiplot). Family income groups (in reais) = 1st = ≤500; 2nd
= 501–1500; 3rd = 1501–2500; 4th = 2501–4500; 5th = 4501+.

Results presented in Table 3 indicate absolute and relative inequalities related to family income
on the impact of oral health on the quality of life for both age groups. Individuals in the higher income
group had 27.8 percent-points lower prevalence than individuals in the lowest income rank. However,
absolute inequalities were lower for elderly individuals [SII −18.3 (95% CI −34.5; −2.2)] than for the
younger group [SII −32.4 (95% CI −47.4; −17.4)] (Table 3). Similar results were found for relative
inequalities with the two groups, with lower socioeconomic position having more negative impact than
higher socioeconomic position. No differences were found in relation to schooling. The prevalence
of negative impact of oral health on quality of life was 52% lower among individuals in the highest
income rank for the total OIDP in the total sample. Relative differences were smaller for elderly
individuals [RII 0.63 (95% CI 0.40; 0.99)], than for adults [RII 0.49 (95% CI 0.34; 0.69)].
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Table 3. Absolute and relative inequalities related to the negative impact of oral health on quality of
life according to the socioeconomic position measures.

SII (95% CI) RII (95% CI)

Schooling

Total −7.6 (−20.7; 5.6) 0.84 (0.61; 1.14)
35–44 years −13.9 (−28.6; 0.7) 0.73 (0.53; 1.02)
65–74 years 3.0 (−13.4; 19.5) 1.14 (0.73; 1.77)

Family income

Total −27.8 (−39.2; −0.165) ** 0.52 (0.39; 0.69) **
35–44 years −32.4 (−47.4; −0.174) ** 0.49 (0.34; 0.69) **
65–74 years −18.3 (−34.5; −0.022) * 0.63 (0.40; 0.99) *

* p < 0.05; ** p < 0.001.

4. Discussion

The present study evaluated socioeconomic inequalities related to the impact of oral health on
quality of life using a multidimensional instrument. To our knowledge, this was the first study to
evaluate the magnitude of socioeconomic inequalities related to the oral health impact on quality of
life in Brazil. The prevalence of negative impact was high, with 44.9% of younger adults and 37.5%
of older ones reporting that their oral health had a negative impact in their daily activities in the 6
months prior to the survey. Significant absolute and relative income inequalities were found, with
individuals in the lowest income group having the highest prevalence of negative impacts.

Our findings confirm previous studies that have identified higher prevalence of negative impact
of oral health on quality of life among younger adults than among older adults in Brazil [18] and
in other countries [19–21]. These differences across age groups may be associated with changes in
expectations over the life course. It is possible that elderly individuals self-report better quality of life
despite facing some difficulties in their daily activities [22]. In fact, Brazilian elderly individuals have a
high prevalence of severe tooth loss and edentulism, which may have been acquired at younger ages.
However, it is possible that they learn to adapt to these poor oral health conditions and adjust their
perceptions and expectations related to their quality of life [22,23].

Regarding the magnitude of inequalities, the scope for comparison with other studies is limited,
as only one study based on a sample from the United States and England [6] evaluated the magnitude
of inequality related to the impact of oral health on quality of life using SII and RII. However, they
used a different instrument to measure oral health-related quality of life—the Oral Health Impact
Profile-14 [6]. In addition, that study focused on adults 25 years and older without differentiation as to
age [6]. Based on the entire sample, the absolute income inequalities found in the present study was
higher than the ones observed in the United States and England. However, relative inequalities in the
present study were smaller.

Our findings confirmed previous studies conducted in Brazil that found no statistical association
with education once results were adjusted for income [8,10]. This lack of association with education
has been previously reported in different countries [24,25], including Brazil [8,26]. Among the reasons
identified for the lack of association for education after adjusting for income may be the fact that
income is more directly related to the ability to access and pay for dental treatment and rehabilitation
services that can improve individuals’ quality of life. Education, which is generally completed in early
adulthood, influences other socioeconomic conditions later in life, including income [27]. At older
ages, educational level shows a weaker association with health than other material indicators, such as
income [28,29].

Differences in the magnitude of socioeconomic factors are also related to cultural and behavioral
experiences over the life course [23,25,30], which may explain the lower magnitude of inequalities
among the elderly group. Thus, it has been suggested that age and cohort need to be observed while
interpreting the relationship between oral health and socioeconomic factors [31]. New cohorts of



Dent. J. 2019, 7, 39 7 of 8

elderly individuals have more teeth and have higher expectations in relation to their oral health [32].
As a result, inequalities may become wide in future cohorts of older adults as most of the tooth loss is
likely to occur among those least privileged [33].

This study is based on a large representative sample of adults from the second most populous state
in Brazil. Data used in the study came from an oral health survey, which made it possible to control for
clinical variables that were previously reported to be important explaining oral health-related quality
of life. The limitation of the present study is related to its cross-sectional design; therefore, we are
unable to assess how education influences the impact of oral health over the life course and we cannot
explore time-trends. Moreover, the study only used two measures of socioeconomic position and
important variables such as access to health insurance were not collected in the study.

This study provides important evidence of the existence of inequalities in the impact of oral
health on the quality of life among Brazilians adults and elderly individuals living in Minas Gerais,
Brazil. The findings highlight the need to improve oral health throughout life and the need to reduce
inequalities across socioeconomic groups.

Author Contributions: Conceptualization, F.B.d.A. and F.C.D.A.; methodology, F.B.d.A. and F.C.D.A.; formal
analysis F.B.d.A. and F.C.D.A.; writing—original draft preparation, F.B.d.A. and F.C.D.A.; writing—review and
editing, F.B.d.A. and F.C.D.A.; funding acquisition, F.B.d.A.

Funding: This study was supported by the State Funding Agency of Minas Gerais.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Elani, H.; Harper, S.; Allison, P.; Bedos, C.; Kaufman, J. Socio-economic inequalities and oral health in Canada
and the United States. J. Dent. Res. 2012, 91, 865–870. [CrossRef]

2. Petersen, P.E.; Bourgeois, D.; Ogawa, H.; Estupinan-Day, S.; Ndiaye, C. The global burden of oral diseases
and risks to oral health. Bul. World Health Organ. 2005, 83, 661–669.

3. Institute for Health Metrics Evaluation. The Global Burden of Disease: Generating Evidence, Guiding Policy;
IHME: Seattle, WA, USA, 2013.

4. Petersen, P.E.; Kwan, S. Equity, social determinants and public health programmes—The case of oral health.
Community Dent. Oral Epidemiol. 2011, 39, 481–487. [CrossRef]

5. Bernabé, E.; Sheiham, A. Tooth loss in the United Kingdom–trends in social inequalities: An
age-period-and-cohort analysis. PLoS ONE 2014, 9, e104808. [CrossRef] [PubMed]

6. Guarnizo-Herreño, C.C.; Tsakos, G.; Sheiham, A.; Marmot, M.G.; Kawachi, I.; Watt, R.G. Austin Powers bites
back: A cross sectional comparison of US and English national oral health surveys. BMJ Br. Med. J. 2015, 351,
h6543. [CrossRef] [PubMed]

7. Tsakos, G.; Sheiham, A.; Iliffe, S.; Kharicha, K.; Harari, D.; Swift, C.G.; Stuck, A.E. The impact of educational level
on oral health-related quality of life in older people in London. Eur. J. Oral Sci. 2009, 117, 286–292. [CrossRef]

8. Prado, R.L.; Saliba, N.A.; Garbin, C.A.; Moimaz, S.A. Oral impacts on the daily performance of Brazilians
assessed using a sociodental approach: Analyses of national data. Braz. Oral Res. 2015, 29, 1806–8324.
[CrossRef] [PubMed]

9. Slade, G.D.; Sanders, A.E. The paradox of better subjective oral health in older age. J. Dent. Res. 2011, 90,
1279–1285. [CrossRef]

10. Souza, J.G.; Costa Oliveira, B.E.; Martins, A.M. Contextual and individual determinants of oral health-related
quality of life in older Brazilians. Qual. Life Res. 2017, 26, 1295–1302. [CrossRef] [PubMed]

11. Pereira, K.C.R.; Lacerda, J.; Traebert, J. The oral impact on daily performances and self-reported quality of
life in elderly people in Florianópolis, Brazil. Oral Health Prev. Dent. 2009, 7, 163–172.

12. Secretaria de Estado de Saúde de Minas Gerais. SB Minas Gerais. In Pesquisa das Condições de Saúde Bucal da
População Mineira-Resultados Principais; Secretaria de Estado de Saúde de Minas Gerais: Belo Horizonte, Brazil,
2013. Available online: http://www.saude.mg.gov.br/images/documentos/SBMinas_Relatorio_Final.pdf
(accessed on 1 November 2018).

13. World Health Organization. Oral Health Assessment form, Oral Health Surveys, Basic Methods, 4th ed.; WHO:
Geneva, Switzerland, 1997; pp. 26–29.

http://dx.doi.org/10.1177/0022034512455062
http://dx.doi.org/10.1111/j.1600-0528.2011.00623.x
http://dx.doi.org/10.1371/journal.pone.0104808
http://www.ncbi.nlm.nih.gov/pubmed/25105665
http://dx.doi.org/10.1136/bmj.h6543
http://www.ncbi.nlm.nih.gov/pubmed/26676027
http://dx.doi.org/10.1111/j.1600-0722.2009.00619.x
http://dx.doi.org/10.1590/1807-3107BOR-2015.vol29.0086
http://www.ncbi.nlm.nih.gov/pubmed/26154373
http://dx.doi.org/10.1177/0022034511421931
http://dx.doi.org/10.1007/s11136-016-1447-7
http://www.ncbi.nlm.nih.gov/pubmed/27822609
http://www.saude.mg.gov.br/images/documentos/SBMinas_Relatorio_Final.pdf


Dent. J. 2019, 7, 39 8 of 8

14. Adulyanon, S.; Sheiham, A.; Slade, G. Oral impacts on daily performances. In Measuring Oral Health and
Quality of Life; Slade, G.D., Ed.; Department of Dental Ecology, School of Dentistry, University of North
Carolina: Chapel Hill, NC, USA, 1997; pp. 151–160.

15. World Health Organization. Oral Health Surveys: Basic Methods; World Health Organization: Geneva,
Switzerland, 2013.

16. Wagstaff, A.; Paci, P.; Van Doorslaer, E. On the measurement of inequalities in health. Soc. Sci. Med. 1991, 33,
545–557. [CrossRef]

17. Mackenbach, J.P.; Stirbu, I.; Roskam, A.-J.R.; Schaap, M.M.; Menvielle, G.; Leinsalu, M.; Kunst, A.E.
Socioeconomic Inequalities in Health in 22 European Countries. N. Engl. J. Med. 2008, 358, 2468–2481. [CrossRef]

18. Ministério da Saúde, Secretaria de Atenção à Saúde, Secretaria de Vigilância em Saúde. Projeto SB Brasil 2010:
Pesquisa Nacional de Saúde Bucal: Resultados Principais; Ministério da Saúde: Brasília, Brazil, 2011.

19. Åstrøm, A.; Haugejorden, O.; Skaret, E.; Trovik, T.; Klock, K. Oral Impacts on Daily Performance in
Norwegian adults: The influence of age, number of missing teeth, and socio-demographic factors. Eur. J.
Oral Sci. 2006, 114, 115–121. [CrossRef] [PubMed]

20. Maida, C.A.; Marcus, M.; Spolsky, V.W.; Wang, Y.; Liu, H. Socio-behavioral predictors of self-reported oral
health-related quality of life. Qual. Life Res. 2013, 22, 559–566. [CrossRef] [PubMed]

21. Steele, J.G.; Sanders, A.E.; Slade, G.D.; Allen, P.F.; Lahti, S.; Nuttall, N.; Spencer, A.J. How do age and tooth
loss affect oral health impacts and quality of life? A study comparing two national samples. Community
Dent. Oral Epidemiol. 2004, 32, 107–114. [CrossRef]

22. Carr, A.J.; Gibson, B.; Robinson, P.G. Is quality of life determined by expectations or experience? BMJ Br.
Med. J. 2001, 322, 1240–1243. [CrossRef]

23. Tsakos, G.; Demakakos, P.; Breeze, E.; Watt, R.G. Social gradients in oral health in older adults: Findings
from the English longitudinal survey of aging. Am. J. Public Health 2011, 101, 1892–1899. [CrossRef]

24. Fuentes-García, A.; Lera, L.; Sanchez, H.; Albala, C. Oral health-related quality of life of older people from
three South American cities. Gerodontology 2013, 30, 67–75. [CrossRef] [PubMed]

25. Gülcan, F.; Ekbäck, G.; Ordell, S.; Lie, S.A.; Åstrøm, A.N. Inequality in oral health related to early and later
life social conditions: A study of elderly in Norway and Sweden. BMC Oral Health 2015, 15, 20. [CrossRef]
[PubMed]

26. Andrade, F.B.; Lebrao, M.L.; Santos, J.L.F.; da Cruz Teixeira, D.S.; Oliveira Duarte, Y.A. Relationship between
oral health–related quality of life, oral health, socioeconomic, and general health factors in elderly Brazilians.
J. Am. Geriatr. Soc. 2012, 60, 1755–1760. [CrossRef] [PubMed]

27. Allin, S.; Masseria, C.; Mossialos, E. Measuring socioeconomic differences in use of health care services by
wealth versus by income. Am. J. Public Health 2009, 99, 1849–1855. [CrossRef] [PubMed]

28. Avlund, K.; Holstein, B.E.; Osler, M.; Damsgaard, M.T.; Holm-Pedersen, P.; Rasmussen, N.K. Social position
and health in old age: The relevance of different indicators of social position. Scand. J. Public Health 2003, 31,
126–136. [CrossRef]

29. Grundy, E.; Holt, G. The socioeconomic status of older adults: How should we measure it in studies of health
inequalities? J. Epidemiol. Community Health 2001, 55, 895–904. [CrossRef] [PubMed]

30. Steele, J.; Shen, J.; Tsakos, G.; Fuller, E.; Morris, S.; Watt, R.; Wildman, J. The interplay between socioeconomic
inequalities and clinical oral health. J. Dent. Res. 2015, 94, 19–26. [CrossRef] [PubMed]

31. Guarnizo-Herreño, C.C.; Watt, R.G.; Fuller, E.; Steele, J.G.; Shen, J.; Morris, S.; Tsakos, G. Socioeconomic
position and subjective oral health: Findings for the adult population in England, Wales and Northern
Ireland. BMC Public Health 2014, 14, 827. [CrossRef] [PubMed]

32. Tsakos, G. Inequalities in Oral Health of the Elderly Rising to the Public Health Challenge? J. Dent. Res. 2011,
90, 689–690. [CrossRef]

33. Jagger, D.C.; Sherriff, A.; Macpherson, L.M. Measuring socio-economic inequalities in edentate Scottish
adults–cross-sectional analyses using Scottish Health Surveys 1995–2008/09. Community Dent. Oral Epidemiol.
2013, 41, 499–508. [CrossRef] [PubMed]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/0277-9536(91)90212-U
http://dx.doi.org/10.1056/NEJMsa0707519
http://dx.doi.org/10.1111/j.1600-0722.2006.00336.x
http://www.ncbi.nlm.nih.gov/pubmed/16630302
http://dx.doi.org/10.1007/s11136-012-0173-z
http://www.ncbi.nlm.nih.gov/pubmed/22528238
http://dx.doi.org/10.1111/j.0301-5661.2004.00131.x
http://dx.doi.org/10.1136/bmj.322.7296.1240
http://dx.doi.org/10.2105/AJPH.2011.300215
http://dx.doi.org/10.1111/j.1741-2358.2012.00649.x
http://www.ncbi.nlm.nih.gov/pubmed/22428946
http://dx.doi.org/10.1186/s12903-015-0005-y
http://www.ncbi.nlm.nih.gov/pubmed/25881160
http://dx.doi.org/10.1111/j.1532-5415.2012.04104.x
http://www.ncbi.nlm.nih.gov/pubmed/22880818
http://dx.doi.org/10.2105/AJPH.2008.141499
http://www.ncbi.nlm.nih.gov/pubmed/19150899
http://dx.doi.org/10.1080/14034940210134130
http://dx.doi.org/10.1136/jech.55.12.895
http://www.ncbi.nlm.nih.gov/pubmed/11707484
http://dx.doi.org/10.1177/0022034514553978
http://www.ncbi.nlm.nih.gov/pubmed/25344336
http://dx.doi.org/10.1186/1471-2458-14-827
http://www.ncbi.nlm.nih.gov/pubmed/25107286
http://dx.doi.org/10.1177/0022034511407072
http://dx.doi.org/10.1111/cdoe.12040
http://www.ncbi.nlm.nih.gov/pubmed/23398352
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Outcome Measure 
	Socioeconomic Position Indicator and Other Covariates 
	Data Analysis 
	Ethical Considerations 

	Results 
	Discussion 
	References

