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Introduction
Dental care is essential to good oral health, which is a funda-
mental component of general health and well-being (Peres  
et al. 2019). Long-term routine dental attendance is associated 
with lower dental caries experience and fewer missing teeth 
and better self-rated oral health (Thomson et al. 2010). Dental 
care is especially critical among older adults, as tooth loss is 
the leading global cause of disability-adjusted life years in 
individuals aged 60 y and over (Marcenes et al. 2013). Although 
this age group has the highest need for dental care (Petersen  
et al. 2010), these individuals have the lowest frequency of use 
of dental services (Peres et al. 2019). Internationally, the aver-
age prevalence of any dental service utilization is about 54% 
(Reda et al. 2018). Still, among older adults, it ranges from 
18.1% in China (Li et al. 2018) to 81.5% in Sweden (Listl 
2011). Different barriers to use have been examined, such as 
disabilities (Horner-Johnson et al. 2015; Watt et al. 2019)  
and socioeconomic factors (Palència et al. 2014; Monteiro  
et al. 2016; Organization for Economic Cooperation and 
Development [OECD] 2019), with the latter considered the 
most important (Monteiro et al. 2016; Vujicic et al. 2016).

Despite worldwide commitments to achieving the 
Sustainable Development Goals, many national plans for 
achieving universal health coverage do not explicitly mention 
access to dental care (Global Health Observatory 2020). Such 
attention is warranted, however, due to evidence of low levels 
of access to dental care in most low- and middle-income coun-
tries and even some high-income countries. Moreover, there 
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Abstract
This study aimed to measure the magnitude of education-related inequalities in the use of dental services among older adults (aged 50 y 
or older) from a sizable multicountry sample of 23 upper-middle- and high-income countries. This study used cross-sectional data from 
nationally representative surveys of people aged 50 y and over. Countries included in the Health and Retirement Study surveys were 
the following: Brazil, China, South Korea, Mexico, United States, Austria, Belgium, Croatia, Czech Republic, Denmark, Estonia, France, 
Germany, Greece, Italy, Israel, Luxembourg, Poland, Portugal, Slovenia, Spain, Sweden, and Switzerland. The dependent variable was the 
use of dental services, based on the self-report of having had a dental visit within the previous year, except for the United States and 
South Korea, which used 2-y recall periods. Educational level was used as the measure of socioeconomic position and was standardized 
across countries. Multivariate logistic regression modeling was used to evaluate the factors associated with the use of dental services, 
and the magnitude of education inequalities in the use of dental services was assessed using the slope index of inequality (SII) to measure 
absolute inequalities and the relative index of inequality for relative inequalities. The pooled prevalence of the use of dental services 
was 31.7% and ranged from 18.7% in China to 81.2% in Sweden. In the overall sample, the absolute difference in the prevalence of 
use between the lowest and highest educational groups was 20 percentage points. SII was significant for all countries except Portugal. 
Relative educational inequalities were significant for all countries and ranged from 3.2 in Poland to 1.2 in Sweden. There were significant 
education-related inequalities in the use of dental care by older adults in all countries. Monitoring these inequalities is critical to the 
planning and delivery of dental services.
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are considerable socioeconomic inequalities in access to and 
use of dental care (OECD 2019; Peres et al. 2019) that are usu-
ally significantly greater in magnitude than inequalities in 
access to general health services (OECD 2019).

Reducing socioeconomic inequalities in the use of dental 
care services may have a significant impact on reducing 
inequalities in oral health (Shen and Listl 2018). Monitoring 
health inequalities is critical to implement public policies 
aimed at social justice (Li et al. 2018). Moreover, a comparison 
among countries offers insights into the extent to which socio-
economic, cultural, and institutional aspects affect the utiliza-
tion of services (Listl et al. 2012; Reda et al. 2018).

Although previous studies have evaluated income-related 
inequalities in the use of dental services among older adults, 
most current cross-national evidence is primarily from high-
income European countries (Listl 2011; Listl et al. 2012; 
Palència et al. 2014). Moreover, these findings, albeit important, 
explain only part of the socioeconomic inequalities observed, 
because monetary measures of socioeconomic position (SEP), 
such as income, do not capture all of the diverse aspects of well-
being in low-income countries (Howe et al. 2008).

Educational attainment has been identified as one of the 
most powerful fundamental causes of health inequalities 
because it is generally established relatively early in life and 
therefore captures an individual’s knowledge-related assets 
and socioeconomic position throughout the life course. 
Education is associated with social opportunities that individu-
als may have during their lifetime, and it influences both their 
likelihood of employment and their income level. Education 
also acts intergenerationally, whereby parents’ education may 
affect the choices they make for their children, which, in turn, 
may affect their socioeconomic circumstances in adulthood 
(Galobardes et al. 2007). Concerning oral health, education is 
thought to influence the way individuals achieve and maintain 
oral health through the perception of the need for routine dental 
services and knowledge on best practices for oral health pre-
vention (Shen and Listl 2018). Thus, it was hypothesized that 
the use of dental services is associated with education indepen-
dent of other socioeconomic and general health characteristics. 
This study aimed to measure the magnitude of education-
related inequalities in the use of dental services among older 
adults (aged 50 y or older) in a sample of 23 upper-middle- and 
high-income countries.

Methods
This study used cross-sectional data from nationally represen-
tative surveys of people aged 50 y and over belonging to the 
Health and Retirement Study (HRS) family surveys. All analy-
ses included the most recent waves of each study that included 
information on the use of dental services. The surveys were 
conducted between 2014 and 2016 in Brazil (Brazilian 
Longitudinal Study of Aging [ELSI-Brazil]; Lima-Costa et al. 
2018), China (Chinese Health and Retirement Longitudinal 
Study [CHARLS]; Zhao et al. 2014), Korea (Korean 
Longitudinal Study of Aging [KLoSA]; Korea Employment 
Information Service: KEIS 2018), Mexico (Mexican Health 

and Aging Study; Wong et al. 2017), continental European 
countries and Israel (Survey of Health and Ageing and 
Retirement in Europe [SHARE]; Börsch-Supan et al. 2013), 
and the United States (HRS; Sonnega et al. 2014). European 
countries included in the SHARE survey were Austria, 
Belgium, Croatia, Czech Republic, Denmark, Estonia, France, 
Germany, Greece, Italy, Luxembourg, Poland, Portugal, 
Slovenia, Spain, Sweden, and Switzerland. The Gateway to 
Global Aging Data provided all data, except for ELSI-Brazil. 
The platform was designed to facilitate the use of harmonized 
data from these studies (https://g2aging.org/). Although the 
Brazilian survey was not included in the Gateway, it was 
planned with a similar framework and protocol, thus allowing 
comparisons with the other studies. All surveys were approved 
by an institutional review board, and written informed consent 
was granted by all participants.

The present study included information on individuals 50 y 
and older from 23 countries with complete information for all 
variables of interest (n = 124,021).

Outcome

The use of dental services was measured based on the self-
report of having had a dental visit within the previous year in 
all countries, except for the United States and South Korea, 
which used 2-y recall periods.

Covariates. Educational level was used as the measure of SEP 
both because it represents a fundamental cause of health inequal-
ities and because alternative measures of SEP, such as income, 
may fail to capture the diverse aspects of well-being outside of 
high-income country contexts (Howe et al. 2008). The Interna-
tional Standard Classification of Education was used to stan-
dardize the educational level across countries. Education was 
categorized into low educational level (less than upper second-
ary education), middle educational level (upper secondary edu-
cation and vocational training), and high educational level 
(tertiary education) (United Nations Educational, Scientific and 
Cultural Organization Institute for Statistics 2006).

Other covariates included in the analyses were sex (male, 
female), age group (50 to 59, 60 to 69, 70 to 79, 80+), marital 
status (single, partnered), any disabilities in basic activities of 
daily living (BADLs) (no, yes), any chronic disease (no, yes), 
residence (rural, urban), and private health insurance (no, yes). 
BADL disabilities were considered as the report of any diffi-
culty in performing at least 1 of the following 6 activities: 
dressing, eating, bathing, toileting, walking across a room, and 
getting in/up from the bed. Chronic conditions included hyper-
tension, diabetes, cancer, chronic lung disease (emphysema/
bronchitis/chronic obstructive pulmonary disease), heart dis-
ease, stroke, and arthritis.

Statistical Analyses

Analyses were conducted for each country, and then data were 
pooled to generate estimates for the overall sample. First, 
descriptive analyses were completed for all variables, and 
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then the frequency of use of dental services was estimated by 
educational level. The association between the use of dental 
services and independent variables for the overall sample was 
performed using multivariate logistic regression with findings 
reported using odds ratios (ORs) and the respective 95% con-
fidence interval (CI). The magnitude of education inequalities 
in the use of dental services was evaluated using the slope 
index of inequality (SII) to measure absolute inequalities and 
the relative index of inequality (RII) for relative inequalities. 
The SII is interpreted as the absolute difference in the proba-
bility of use of dental services between the top and bottom 
educational groups, and RII is the relative educational differ-
ence between these probabilities. The SII and RII indices were 
obtained by regressing the dependent variable on the relative 
rank of education within each country. This rank was created 
by taking the midpoint of the range in the cumulative distribu-
tion at each level of education with the lowest educational 
level classified as 0 and the highest as 1. SII and RII values 
above 0 and 1, respectively, indicate that the prevalence of use 
was higher among individuals in the highest level of educa-
tional attainment (Mackenbach et al. 2008). To control for dif-
ferences in individual-level risk factors that may vary by 
country, the SII and RII were then adjusted by all covariates 
and estimated using weighted logistic regression models 
(Barros and Victora 2013). A quadrant graph was used to com-
pare the SII/RII for each country with the overall prevalence 

of dental services and overall SII/RII. The quadrants represent 
high/low SII/RII and high/low prevalence of dental service 
utilization. Survey sample weights were used in the analyses, 
which were performed using the survey mode in Stata SE 14.0 
(StataCorp LP).

Results
The mean age was relatively homogeneous across countries 
and was 64.5 y in the pooled analysis; the female sex was more 
frequent in all countries. Individuals in the lowest and highest 
educational levels represented 66.1% and 9.9% in the overall 
sample, with individuals in the lowest educational level rang-
ing from 13.2% in the United States to 85.5% in China. The 
highest educational level ranged from 2.7% in China to 42.8% 
in Denmark. The pooled prevalence of the use of dental ser-
vices was 31.7% and ranged from 18.7% in China to 81.2% in 
Sweden (Table 1). The distribution of the sample, according to 
other covariates, is presented in Appendix Table 1.

Figure 1 presents the prevalence of the use of dental ser-
vices by educational level. In this figure, Poland had the lowest 
prevalence for the lowest educational category, and Sweden 
had the highest prevalence for the lowest educational category. 
The United States had the largest gap between educational 
strata, whereas Sweden, China, and Korea had the smallest 
educational gap.

Table 1. Proportion of Older Adults Having Used Dental Care in the Previous Year, Sex and Educational Level.

Sex Educational Level Dental Care

 Male Female Low High All

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

Austria 45.9 (43.6–48.1) 54.1 (51.9–56.4) 23.3 (21.6–25.1) 25.0 (23.1–27.0) 58.3 (56.1–60.5)
Belgium 47.0 (45.3–48.8) 53.0 (51.2–54.7) 37.5 (35.9–39.2) 34.1 (32.4–35.8) 56.5 (54.8–58.2)
Brazil 46.1 (44.9–47.4) 53.9 (52.6–55.1) 73.0 (71.9–74.1) 8.3 (7.6–9.0) 32.7 (31.5–33.9)
China 48.7 (47.5–49.8) 51.3 (50.2–52.5) 85.5 (84.4–86.4) 2.7 (2.3–3.2) 18.7 (17.8–19.6)
Croatia 44.6 (42.5–46.8) 55.4 (53.2–57.5) 61.2 (59.1–63.3) 14.7 (13.2–16.2) 31.9 (29.9–34.0)
Czech Republic 45.5 (42.5–48.6) 54.5 (51.4–57.5) 36.6 (33.8–39.4) 13.3 (11.6–15.3) 64.0 (61.0–66.9)
Denmark 47.8 (46.0–49.5) 52.2 (50.5–54.0) 18.5 (17.1–19.8) 42.8 (41.1–44.5) 81.9 (80.6–83.3)
Estonia 39.4 (37.9–40.9) 60.6 (59.1–62.1) 25.9 (24.6–27.2) 21.5 (20.3–22.8) 37.4 (35.9–38.9)
France 45.7 (43.9–47.6) 54.3 (52.4–56.1) 37.7 (36.0–39.4) 23.9 (22.4–25.6) 50.7 (48.9–52.5)
Germany 46.2 (44.5–47.9) 53.8 (52.1–55.5) 13.7 (12.5–15.0) 29.4 (27.9–30.9) 77.0 (75.5–78.5)
Greece 46.4 (44.8–47.9) 53.6 (52.1–55.2) 52.3 (50.8–53.8) 20.8 (19.6–22.1) 31.5 (30.1–33.0)
Israel 46.0 (41.8–50.4) 54.0 (49.6–58.2) 34.5 (30.5–38.8) 35.1 (31.2–39.2) 30.7 (27.3–34.3)
Italy 45.6 (43.8–47.4) 54.4 (52.6–56.2) 68.2 (66.5–69.9) 7.5 (6.6–8.5) 31.3 (29.6–32.9)
Luxembourg 47.7 (44.6–50.9) 52.3 (49.1–55.4) 44.2 (41.1–47.4) 21.8 (19.2–24.7) 71.3 (68.4–74.1)
Mexico 44.4 (42.6–46.2) 55.6 (53.8–57.4) 67.0 (65.2–68.8) 10.6 (9.4–11.9) 36.7 (34.9–38.5)
Poland 44.2 (41.3–47.1) 55.8 (52.9–58.7) 32.4 (29.9–35.1) 10.5 (8.8–12.5) 27.8 (25.2–30.5)
Portugal 44.9 (39.5–50.5) 55.1 (49.5–60.5) 78.5 (72.7–83.3) 8.6 (6.0–12.2) 37.2 (32.0–42.7)
Slovenia 46.2 (44.3–48.1) 53.8 (51.9–55.7) 32.6 (30.9–34.4) 16.9 (15.5–18.4) 44.5 (42.6–46.4)
South Koreaa 45.9 (44.5–47.3) 54.1 (52.7–55.5) 51.2 (49.7–52.6) 12.4 (11.3–13.5) 23.0 (21.8–24.2)
Spain 46.4 (43.4–49.5) 53.6 (50.5–56.6) 76.1 (73.2–78.8) 11.3 (9.4–13.5) 26.9 (24.2–29.8)
Sweden 47.2 (45.2–49.3) 52.8 (50.7–54.8) 33.2 (31.3–35.0) 31.7 (29.7–33.7) 81.2 (79.5–82.8)
Switzerland 46.6 (44.4–48.7) 53.4 (51.3–55.6) 18.8 (17.2–20.4) 16.5 (14.9–18.1) 75.6 (73.7–77.4)
United Statesa 45.8 (44.9–46.8) 54.2 (53.2–55.1) 13.2 (12.6–13.8) 28.8 (27.9–29.8) 66.2 (65.3–67.1)
Total (overall) 47.5 (46.8–48.3) 52.5 (51.7–53.2) 66.1 (65.4–66.7) 9.9 (9.6–10.3) 31.7 (31.1–32.4)

Low education = less than secondary education; Middle = secondary level complete (or vocational schooling); High = tertiary education and higher.
aUse of dental services in the past 2 y.
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All covariates were associated with the use of dental ser-
vices in the adjusted model (Table 2). The odds of having used 

dental services were higher among indi-
viduals with greater educational attain-
ment. Individuals from the middle and 
high educational attainment levels had, 
respectively, 3.5 and 5.6 times higher 
odds of having used dental services than 
their counterparts with low education. 
The reports of any chronic disease or hav-
ing private health insurance were posi-
tively associated with the use of dental 
services. Individuals reporting BADL 
limitations had 13% (OR, 0.87; 95% CI, 
0.80–0.96) lower odds of dental service 
use than those without limitations.

Positive absolute inequalities (SII) 
affected all countries, except Portugal, 
indicating that the use of dental services 
was greater in the highest education rank. 
In the overall sample, the absolute differ-
ence between the lowest and highest edu-
cational groups was 20 percentage points. 
The lowest SII was found in Korea (9 per-
centage point difference), followed by 
China (11 percentage point difference) 

and Sweden (13 percentage point difference). The highest 
absolute difference was in the United States (50 percentage 
point difference), followed by Brazil (34 percentage point dif-
ference) and the Czech Republic and Slovenia with the same 
SII (32 percentage point difference). Relative educational 
inequalities were significant for all countries and pointed in the 
same direction as absolute inequalities, suggesting that the 
better-off educational strata had more access to dental services. 
In the pooled analysis, the RII was 1.9 and ranged from 3.2 in 
Poland to 1.2 in Sweden (Table 3).

Figure 2A and B displays the distribution of countries by 
inequalities indices (SII and RII) and the prevalence of dental 
service use. In Figure 2A, the countries with a higher preva-
lence concurrently with low absolute inequalities (SII) were 
Sweden, Denmark, Switzerland, and Luxemburg (first quad-
rant). The fourth quadrant includes China and Korea, which 
had the lowest ranks both in SII and prevalence of dental use. 
Three countries had a low prevalence of use of dental services 
and high SII (Poland, Spain, and Israel) (third quadrant). In the 
second quadrant, the United States had a high prevalence of the 
use of dental services concurrently with the highest SII among 
all countries.

In Figure 2B, the distribution of countries ran from the top 
left to the bottom right, suggesting a lower relative inequality 
in countries with a higher prevalence of dental care. The third 
and fourth quadrants included the same countries observed for 
the SII, meaning that China and Korea also had low RII and 
low prevalence of use. In contrast, Israel, Poland, and Spain 
had a low prevalence of dental use and a high RII. Brazil, 
Mexico, Estonia, Slovenia, and the United States had a higher 
prevalence of the use of dental services and higher RII than the 
overall sample. Italy, Greece, and Croatia had a high preva-
lence of use but almost the same RII as the total sample.

Figure 1. Proportion of older adults having used dental services in the previous year by 
educational level. Low education = less than secondary education; middle = secondary level 
complete (or vocational schooling); high = tertiary education and higher.

Table 2. Unadjusted and Adjusted Analyses of Factors Associated 
with the Use of Dental Services by Older Adults. Pooled Analysis, 23 
Countries, Circa 2015.

Recent Dental Visit

Characteristic
OR Unadjusted  

(95% CI)
OR Adjusted  

(95% CI)

Educational attainment
 Low 1.00 1.00
 Middle 3.64 (3.38–3.92) 3.05 (2.81–3.32)
 High 7.58 (6.88–8.35) 5.61 (5.03–6.27)
Age
 50 to 59 1.00 1.00
 60 to 69 1.10 (1.03–1.18) 1.3 (1.20–1.41)
 70 to 79 1.05 (0.96–1.14) 1.25 (1.13–1.38)
 80+ 0.79 (0.70–0.89) 0.91 (0.78–1.06)
Sex
 Female 1.00 1.00
 Male 0.86 (0.81–0.91) 0.74 (0.69–0.79)
BADL limitations
 No 1.00 1.00
 Yes 0.67 (0.62–0.73) 0.87 (0.80–0.96)
Any chronic condition
 No 1.00 1.00
 Yes 1.18 (1.10–1.27) 1.25 (1.15–1.35)
Locale of residence
 Urban 1.00 1.00
 Rural 0.57 (0.54–0.61) 0.85 (0.79–0.9)
Private health insurance
 No 1.00 1.00
 Yes 4.15 (3.82–4.51) 2.37 (2.18–2.57)

BADL, basic activity of daily living; OR, odds ratio.
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Discussion
This study is the first to address the magnitude of educational 
inequalities in the use of dental services among older adults liv-
ing in high- and middle-income countries. Its most relevant find-
ings are that absolute and relative educational inequalities in the 
use of dental services were significant in all countries except for 
Portugal (where the SII was not significant). Furthermore, the 
multiple regression model showed lower use of dental services 
among men, individuals affected by functional limitations, and 
those dwelling in rural areas. The assessment of both indices (SII 
and RII) was adjusted for these factors.

Fewer than one-third of individuals had a recent dental 
visit. This condition had a significant socioeconomic gradient, 
with the strata with lower educational attainment reaching an 
even lower prevalence of dental use, both on the absolute and 
relative scales. These findings support the recent call for end-
ing the neglect of oral health worldwide that made dentistry a 
commodity, almost exclusively affordable to the wealthy (Watt 
et al. 2019).

This study underscores different pathways for overcoming 
financial barriers and achieving dental services. Access to 
health services is directly influenced by the perception of 
needs, which, in turn, is affected by the level of education 
(Andersen 1995). Accordingly, education increases health lit-
eracy by improving the understanding of diseases, treatment 
options, and preventive mechanisms (Shen and Listl 2018). A 
previous study observed that the level of education had a 
greater effect than purchasing power on oral health attitudes 

and behaviors in Brazil, including the use of dental services 
and tooth brushing (Bordin et al. 2017). Moreover, the level of 
education explained 9.2% of the overall wealth inequalities in 
dental care utilization in this country among older individuals 
(Bof de Andrade et al. 2017). In China, the proportion of 
income inequalities explained by education was 11.7% among 
individuals 45 y or older (Li et al. 2018).

Socioeconomic inequalities in oral health are mainstream in 
dental public health thinking (Peres et al. 2019; Watt et al. 
2019). Education is a predisposing characteristic, distal in the 
conceptual framework explaining the utilization of health ser-
vices (Babitsch et al. 2012; Okunseri et al. 2015). The educa-
tional attainment of individuals may affect their access to and 
use of dental services by influencing important sociocultural 
factors, such as the ability to pay and health-related beliefs and 
behaviors, which still need to be addressed further. Oral health 
status and the perceived need for dental services can also medi-
ate the influence of education on health care use. Moreover, the 

Figure 2. Distribution of countries by inequalities indices and the 
prevalence of dental service use. (A) Adjusted slope index of inequality 
(SII) compared to the prevalence of use of dental services and overall 
SII. (B) Adjusted relative index of inequality (RII) compared to the 
prevalence of use of dental services and overall RII. Dashed line = 
prevalence of recent dental visit in the pooled sample; black line = 
overall inequality index for the pooled sample; empty marker = country’s 
index is not statistically significant. Quadrant 1 = high prevalence of 
recent dental visit and low inequality; quadrant 2 = high prevalence of 
recent dental visit and high inequality; quadrant 3 = low prevalence of 
recent dental visit and high inequality; quadrant 4 = low prevalence of 
recent dental visit and low inequality.

Table 3. Adjusted RII and SII by Country.

Country SII 95% CI RII 95% CI

Austria 0.26 0.18 to 0.35 1.59 1.35 to 1.84
Belgium 0.27 0.21 to 0.33 1.64 1.44 to 1.84
Brazil 0.34 0.29 to 0.39 2.99 2.48 to 3.51
China 0.11 0.05 to 0.16 1.76 1.21 to 2.31
Croatia 0.23 0.16 to 0.31 2.14 1.59 to 2.68
Czech Republic 0.32 0.23 to 0.41 1.69 1.41 to 1.97
Denmark 0.19 0.14 to 0.24 1.27 1.18 to 1.35
Estonia 0.29 0.24 to 0.35 2.28 1.92 to 2.65
France 0.26 0.20 to 0.33 1.71 1.47 to 1.96
Germany 0.21 0.15 to 0.27 1.32 1.21 to 1.44
Greece 0.25 0.19 to 0.30 2.27 1.83 to 2.72
Israel 0.32 0.23 to 0.42 3.08 1.95 to 4.21
Italy 0.27 0.21 to 0.34 2.46 1.89 to 3.02
Luxembourg 0.19 0.07 to 0.30 1.31 1.09 to 1.53
Mexico 0.29 0.21 to 0.38 2.31 1.70 to 2.92
Poland 0.30 0.19 to 0.42 3.24 1.63 to 4.85
Portugal 0.19 –0.07 to 0.45 1.7 0.48 to 2.92
Slovenia 0.32 0.25 to 0.39 2.14 1.76 to 2.51
S. Korea 0.09 0.03 to 0.14 1.47 1.12 to 1.82
Spain 0.28 0.16 to 0.40 2.91 1.46 to 4.36
Sweden 0.13 0.06 to 0.20 1.17 1.07 to 1.27
Switzerland 0.19 0.11 to 0.28 1.3 1.15 to 1.45
United States 0.50 0.47 to 0.53 2.31 2.16 to 2.46
Total 0.20 0.17 to 0.23 1.90 1.71 to 2.10

RII, relative index of inequality; SII, slope index of inequality.
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organization of dental care (e.g., the number, location, and 
types of oral care providers in a country and whether there is 
public funding to these services) is also a critical source of 
potential mediating factors for the influence of education on 
dental care.

Countries with a strong welfare state and more redistribu-
tive policies, such as Denmark and Sweden (Listl et al. 2014), 
had lower absolute and relative educational inequalities in den-
tal services. In contrast, more unequal countries, such as the 
United States and Brazil (Marmot 2018; Machado and Silva 
2019), ranked among the highest in the SII and RII indices. 
Within-country inequalities in education were higher than 
between-country inequalities, thus highlighting the need to 
consider different contextual factors when planning actions to 
increase access to dental treatment in the local health care sys-
tems. Implementing potentially effective dental treatment may 
reduce the burden of oral diseases. However, it can also con-
tribute to increasing the inequality in the distribution of dis-
ease, if the access is not immediate and effectively universal.

Implementing universal health coverage without taking into 
account the inverse care law (Hart 1971; Marmot 2018) raises 
the risk of increasing access and utilization only for the better-
off social strata, who are generally those in lower need. Dental 
services need to remove education-based barriers to access, 
such as the perception of needs and cultural backgrounds, to 
make the services responsive to the population. In line with 
this argument, a previous study (Peres et al. 2012) observed 
that absolute inequalities in the use of dental care in the 
Brazilian public health system significantly reduced over a 
decade. However, the increase in use was higher among the 
wealthiest quintile of the population (35%), while the most 
deprived quintile had a lower increase (8%).

This study has some limitations. First, the absolute and rela-
tive indices of inequalities were not adjusted for clinical dental 
measures and oral health status because they were not available 
in all the surveys. However, the assessment was adjusted for 
several factors that influence the need for health care by older 
adults. Second, the use of dental services did not differentiate 
the intention of the visit (treatment or prevention). We hypoth-
esize that the magnitude of indices assessing inequalities may 
rank even higher if exclusively preventive care were evaluated. 
Third, it is necessary to notice that the indices of inequalities are 
sensitive to the prevalence of the outcome (Houweling et al. 
2007; World Health Organization 2013). Therefore, identifying 
which countries are in greater need of intervention demands a 
joint assessment of inequality indices and the prevalence of 
dental visits in each country. In particular, more attention should 
be given to Korea and China, which ranked the lowest in preva-
lence of dental visits, even though they also ranked low in SII 
and RII. Finally, the findings are based on cross-sectional data, 
which do not allow for causal inference. These points notwith-
standing, education is expected to be an earlier event in the life 
course, thereby reducing the likelihood of reverse causality. 
Having used for the first time an extensive database with com-
prehensive information for a large number of countries with 
high- and middle-income economies, including 2 from Latin 
America, is the strength of this study.

In conclusion, absolute and relative education-related 
inequalities in the use of dental services were significant across 
all 23 countries analyzed. The continued monitoring of 
inequalities is essential to assess the level of achievement of 
universal health coverage. Older adults are a particular group 
to be targeted because their behaviors, attitudes, and oral health 
conditions may be critical indicators of how the health care 
systems have performed and what can be learned to improve 
oral health for future generations (Shen and Listl 2018).
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