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ABSTRACT

The purpose of this study was to describe income-
related inequalities in dental service utilization by
the elderly populations residing in different
European countries. We used data from the Survey
of Health, Ageing, and Retirement in Europe
(SHARE Wave 2), which contains information on
utilization of dental services by 33,358 individuals
aged 50+ years from 14 different countries. We
assessed income-related inequalities in dental
attendance and preventive and/or operative dental
treatment by means of Concentration Indices (CI)
and Slope Indices of Inequality (SII). We could
identify a disproportionate concentration of access
to treatment among the rich elderly populations in
all 14 countries (relative inequality according to
CI), as well as significantly higher access to treat-
ment by individuals located in the highest in rela-
tion to the lowest income group for all countries
except Italy and the Czech Republic (absolute
inequality according to SII). Such differential uti-
lization appears mainly attributable to inequalities
in preventive dental visits, either alone or in com-
bination with operative treatment. Persons’ oral
health status explains substantial proportions of
absolute but not of relative inequalities. Overall,
there is considerable income-related inequality in
dental service utilization by several elderly popu-
lations residing in Europe. More research is needed
to identify the exact causes of such disparities.
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Income-related Inequalities in
Dental Service Utilization by
Europeans Aged 50+

INTRODUCTION

n recent years, elderly populations have increasingly received attention from

health policy and clinical decision-makers (United Nations Population Fund,
2002; Harford, 2009). This is mainly due to economic considerations that
identify population aging as one factor for steadily increasing expenditures
for dental (Grytten, 1990; Kleinman et al., 2009) and health care (Reinhardt,
2003; Caley and Sidhu, 2011). Despite its relevance for the planning of future
treatment needs and the development of an accordingly shaped allocation of
resources [e.g., workforce planning, see Brown and Lazar (1999)], little is
known about socio-economic inequalities in the utilization of dental services
by the elderly populations within European countries. Such information, how-
ever, may enable us to gain a better understanding of dental attendance pat-
terns of different socio-economic groups, and, ultimately, to provide guidance
for decision-makers in dental services.

It has been well documented that there exists a socio-economic gradient
in oral health, i.e., individuals from the lower end of the socio-economic
scale usually have a worse oral health status than do individuals with higher
socio-economic status (Watt and Sheiham, 1999; Locker, 2000; Gilbert
et al., 2003; Enjary et al., 2006; Jamieson and Thomson, 2006; Lopez
et al., 2006; Makhija et al., 2006; Sanders et al., 2006; Tellez et al., 2006;
Armfield, 2007; Watt, 2007; Holst, 2008; Du et al., 2009; Tsakos et al., 2009;
Do et al., 2010; Stahlnacke et al., 2010; Bernabé and Marcenes, 2010). While
there is disagreement about the exact explanation for such a socio-economic
gradient in oral health (Petersen, 2005; Brunner and Marmot, 2006; Sisson,
2007), it has frequently been suggested that dental attendance patterns are one
pathway through which differences in oral health may emerge. In particular,
regular and frequent dental attendance has been shown to be associated with
better oral health and to be more common among individuals with higher
socio-economic status, and vice versa (Unell et al., 1999; McGrath and Bedi,
2001; Petersen et al, 2004; Dye and Selwitz, 2005; Krustrup and Petersen,
2006; Sanders et al., 2006; Donaldson et al., 2008; Pavi et al., 2010).

To the best of our knowledge, socio-economic inequalities in the elderly
population’s dental attendance in European countries have never been inves-
tigated. The purpose of this paper is, therefore, to describe such inequalities
in the utilization of dental services by persons aged 50 and above from differ-
ent European countries.

DATASET AND MEASUREMENT OF
SOCIO-ECONOMIC INEQUALITY

The analysis presented here is based on data from Wave 2 of the Survey
of Health, Ageing, and Retirement in Europe (SHARE). These data were
collected in 2006-2007. A detailed description of the process of data collection
has been published previously (Borsch-Supan et al., 2008). The survey is mod-
eled closely after the US Health and Retirement Study (HRS) and is the first
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Table 1. Incidence of Dental Treatment within Preceding 12 Months and Net Monthly Household Income by Country of Residence

Country (observations) Any Treatment Preventive Only

Equalized Income
(OECD) (Std. Dev.)

Operative Only Preventive & Operative

Austria 50.23% 20.92%
(n=1322)
Germany 73.25% 33.77%
(n =2520)
Sweden 81.23% 39.69%
(n=2701)
Netherlands 65.83% 34.11%
(n =2593)
Spain 26.28% 9.92%
(n=2169)
Italy 36.41% 13.25%
(n=2914)
France 48.57% 15.43%
(n = 2804)
Denmark 79.67% 47 .39%
(n=2518)
Greece 38.61% 10.46%
(n=3072)
Switzerland 72.70% 33.59%
(n=1414)
Belgium 49.98% 20.46%
(n = 3079
Czech Republic 54.49% 18.13%
(n=2742)
Poland 23.77% 3.17%
(n=2415)
Ireland 42.37% 22.60%
(n=1095)

15.79% 13.44% 1277.26
(573.37)

10.21% 29.10% 3941.41
(7116.51)

11.21% 29.95% 2419.01
(3785.22)

5.63% 25.61% 2924.51
(5527.36)

9.46% 6.80% 1970.29
(4456.90)

14.69% 8.39% 4389.61
(5992.78)

22.23% 9.88% 2961.65
(5561.28)

3.96% 28.01% 4019.59
(7759.93)

13.51% 14.55% 1987.11
(3976.66)

9.72% 29.08% 4758.15
(8723.37)

12.97% 16.47% 2359.69
(4288.90)

13.45% 22.55% 1936.87
(3177.70)

13.30% 7.16% 618.90
(1396.20)

8.32% 11.03% 4261.42
(7773.34)

European dataset to combine extensive cross-national informa-
tion on socio-economic status, health, and family conditions of
the elderly population. Wave 2 contains information on utilization
of dental services by 33,358 individuals from 14 different coun-
tries. The latter represent Europe’s economic, social, institutional,
and cultural diversity from Scandinavia to the Mediterranean.

Our data source provides information on access to dental
services (“any treatment”) and utilization of preventive (i.e.,
routine dental check-ups and scaling/polishing) and/or operative
treatment, the latter including restorative, endodontic, periodon-
tal, and prosthodontic interventions. Table 1 presents incidence
rates of dental treatment within the 12 mos preceding the survey,
by respondents’ country of residence, and suggests substantive
differences in utilization of dental treatment; e.g., about 81% of
Swedish but only about 24% of Polish respondents reported
having seen a dentist within the preceding year. Table 1 also
shows summary statistics for respondents’ average net monthly
equivalence income (in €), which is our measure of socio-eco-
nomic status. It is specified according to the so-called OECD-
modified equivalence scale (Hagenaars et al., 1994). This
discount scale takes into account household size and age of
household members, i.e., children aged 14 yrs or younger are
assumed to contribute less to household consumption than do
other household members who are older than 14 yrs and, par-
ticularly, the household head (Appendix, formula F.1).

We identified socio-economic inequality in dental service
utilization using the Concentration Index (CI) (Kakwani, 1977,
1980) and the Slope Index of Inequality (SII). The SII (Appendix,
formula F.2) quantifies the degree of absolute socio-economic
inequality in a health variable (Pamuk, 1985). It has been used,
e.g., to measure socio-economic inequalities in dental caries
among adolescents (Perera and Ekanayake, 2008). In our study,
it describes the difference in dental utilization when moving from
the lowest to the highest decile of equalized income. The CI
(Appendix, formula F.3) quantifies the degree of relative socio-
economic inequality in a health variable and is derived from the
“concentration curve” (Kakwani ef al., 1997). It has been used,
e.g., to measure the degree of socio-economic-related inequality
in childhood caries (Do et al., 2010) and oral health care utiliza-
tion (Somkotra and Detsomboonrat, 2009; Somkotra and
Vachirarojpisan, 2009). The definition of the CI in our study is as
follows: If the CI is zero, it indicates that there is no income-
related inequality regarding utilization of dental services; a posi-
tive (negative) value of the CI indicates a disproportionate
concentration of the utilization variable among the rich (poor). In
other words, a positive (negative) value of the Concentration
Index means that utilization is higher among the rich (poor). This
is also referred to as “pro-rich” (“pro-poor”) income-related
inequality. Note that the Index is bounded between -1 and 1.
Interpreting ClIs is not straightforward; however, multiplying the
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Table 2a. Concentration Indices (Cl) for Income-related Inequalities in Dental Service Utilization (values in bold indicate statistical significance at

the 5% level; age-and sex-adjusted results)

Any Treatment Preventive Only Operative Only Preventive & Operative

Country (95% Contf. Int.) (95% Contf. Int.) (95% Contf. Int.) (95% Contf. Int.)
Austria 0.0932 0.0745 0.0578 0.1667

(0.0600; 0.1265) (0.0090; 0.1399) (-0.0190; 0.1348) (0.0818; 0.251¢)
Germany 0.0254 0.0161 -0.0216 0.0508

(0.0100; 0.0409) (-0.0193; 0.0515) (-0.0995; 0.0563) (0.0128; 0.0888)
Sweden 0.0434 0.0434 -0.0163 0.0655

(0.0309; 0.0559) (0.0157;0.0712) (-0.0818; 0.0871) (0.0313; 0.0994)
Netherlands 0.0756 0.0798 -0.0924 0.0999

(0.0573; 0.0941) (0.0450; 0.1147) (-0.1902; 0.0055) (0.0589; 0.1409)
Spain 0.1207 0.1634 0.1226 0.0677

(0.0697; 0.1720) (0.0638; 0.2630) (0.0333; 0.2120) (-0.0379; 0.1734)
Italy 0.0427 0.0396 0.0110 0.0996

(0.0133; 0.0722) (-0.0154; 0.094¢) (-0.0423; 0.0642) (0.0265; 0.1727)
France 0.0657 0.1512 -0.0101 0.0979

(0.0414; 0.0900) (0.0973; 0.2051) (-0.0524; 0.0323) (0.0297; 0.1660)
Denmark 0.0677 0.0816 -0.1746 0.0791

(0.0543; 0.0812) (0.0564; 0.1068) (-0.2885; -0.0607) (0.0433; 0.1149)
Greece 0.0679 0.0312 0.0752 0.0852

(0.0355; 0.1002) (-0.0517; 0.1141) (0.0140; 0.1365) (0.0221; 0.1483)
Switzerland 0.0561 0.0729 0.0242 0.0443

(0.0359; 0.0764) (0.0263; 0.1194) (-0.0864; 0.1348) (-0.0058; 0.094¢)
Belgium 0.0839 0.1118 0.0088 0.1096

(0.0614; 0.1063) (0.0679; 0.1556) (-0.0478; 0.0655) (0.0629; 0.1562)
Czech Republic 0.0321 0.1442 -0.0261 -0.0299

(0.0107; 0.05334) (0.0971; 0.1912) (-0.0838; 0.031¢) (-0.0747; 0.0149)
Poland 0.1304 0.3092 0.1089 0.0905

(0.0853; 0.1755) (0.1760; 0.4423) (0.0447; 0.1731) (0.0016; 0.1795)
Ireland 0.0665 0.0655 0.0987 0.0457

(0.0191; 0.1140)

(-0.0071; 0.1380)

(-0.0430; 0.2405) (-0.0664; 0.1578)

value of the Concentration Index by 75 gives the percentage of
utilization that would need to be redistributed from the richer to
the poorer half of the population (in the case of pro-rich inequal-
ity) to obtain a CI equal to zero (Koolman and van Doorslaer,
2004).

We first provide CIs and SIIs for the full sample. To identify
potential causes of income-related inequalities in dental service
utilization, we then additionally provide separate measures of
inequality according to (1) individual’s denture status and (2)
individual’s retirement status. The rationale for splitting the
sample according to denture status is to adjust for oral health
status. Within SHARE, denture-wearing is the only objective
measure of oral health and is reported as a binary variable
(respondent wears a denture or not). Similarly, the rationale for
splitting the sample according to retirement status is to control
for ‘dislike dental utilization’ patterns by those still working and
those who are retired (see Appendix Table 1 for descriptive sta-
tistics). Statistically significant differences between subsamples
are identified by means of pairwise ¢ tests, with no adjustment
made for multiple testing. All data analysis was carried out with
the software package STATA/SE 10.1 (StataCorp, College
Station, TX, USA). The level of statistical significance was
generally set at 5%.

RESULTS

Relative Inequalities

Table 2a shows Cls for the full sample. Inequalities in access to
dental treatment are identified in column 1. For all countries, the
CI is positive and statistically significant, indicating pro-rich
inequality in accessing dental services. In decreasing order of
inequality, the countries rank as follows (in parentheses: required
redistribution of utilization from the richer to the poorer half of
the population, to obtain zero inequality): Poland (9.78%),
Spain (9.05%), Austria (6.99%), Belgium (6.30%), Netherlands
(5.67%), Greece (5.09%), Denmark (5.08%), France (4.93 %),
Ireland (4.91%), Switzerland (4.21%), Sweden (3.26%), Italy
(3.21%), the Czech Republic (2.41%), and Germany (1.91%).
Column 2 of Table 2a shows Cls for preventive dental visits. For
all countries except Germany, Italy, Greece, and Ireland, the
parameter estimates are positive and statistically significant, i.e.,
indicating pro-rich inequality in utilization of preventive treat-
ment. Similarly, column 4 shows positive significant CIs for all
countries except Spain, Switzerland, the Czech Republic, and
Ireland, which indicates pro-rich inequality in joint utilization of
preventive and operative treatment. For operative treatment
alone, and unlike other columns of Table 2a, column 3 shows
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Table 2b. Slope Indices of Inequality (SI) for Income-related Inequalities in Dental Service Utilization (values in bold indicate statistical significance

at the 5% level; age- and sex-adjusted results)

Any Treatment

Preventive Only

Operative Only

Preventive & Operative

Country (95% Conf. Int.) (95% Conf. Int.) (95% Conf. Int.) (95% Conf. Int.)
Austria 0.4456 0.1379 0.0991 0.2101
(0.2853: 0.6059) (0.0070: 0.2688) (0.0202; 0.2185) (0.1003: 0.3198)
Germany 0.1287 0.0434 -0.0166 0.1023
(0.049; 0.2075) (-0.0425; 0.1292) (-0.0714; 0.0381) (0.0183; 0.1862)
Sweden 0.3366 0.1763 -0.0077 0.1685
(0.2488; 0.4245) (0.0688; 0.2838) (-0.0761; 0.0606) (0.0684; 0.2685)
Netherlands 0.3339 0.1835 -0.0333 0.1697
(0.2444; 0.4234) (0.0953; 0.2717) (-0.0769; 0.0102) (0.0866; 0.2528)
Spain 0.1345 0.0645 0.0685 0.0017
(0.0561; 0.2129) (0.0155; 0.1135) (0.0136; 0.1235) (-0.0442; 0.0476)
ltaly 0.0500 0.0018 0.0013 0.0471
(-0.0099; 0.1099) (-0.0397; 0.0433) (-0.0427; 0.0453) (0.0117; 0.0825)
France 0.2205 0.1554 -0.0118 0.0702
(0.1381; 0.3029) (0.0972; 0.2137) (-0.0803; 0.0566) (0.0194; 0.1211)
Denmark 0.5188 0.3680 -0.0681 0.2169
(0.4323; 0.6053) (0.2591; 0.4769) (-0.1115; -0.0246) (0.1175; 0.3163)
Greece 0.1352 0.0285 0.0580 0.0472
(0.0521; 0.2183) (-0.0236; 0.0807) (-0.0041; 0.1201) (-0.0121; 0.1064)
Switzerland 0.2485 0.1626 0.0065 0.0720
(0.1375; 0.3595) (0.0441; 0.2812) (-0.0661; 0.0792) (-0.0433; 0.1874)
Belgium 0.2944 0.1588 0.0101 0.1228
(0.2062; 0.3826) (0.0888; 0.2288) (-0.0504; 0.0705) (0.0564; 0.1891)
Czech Republic -0.0448 0.0562 -0.0160 -0.0860
(-0.1236; 0.0339) (-0.0079; 0.1204) (-0.0736; 0.0416) (-0.1528; -0.0192)
Poland 0.1213 0.0605 0.0607 -0.0010
(0.0472: 0.1954) (0.0304: 0.0906) (0.0014: 0.1200) (-0.0454; 0.0434)
Ireland 0.1704 0.1025 0.0388 0.0294
(0.0581; 0.2826) (0.0075; 0.1975) (0.0241: 0.1018) (-0.0397: 0.0986)

positive significant Cls for only three countries (Spain, Greece,
and Poland) and one negative significant CI for Denmark.

Absolute Inequalities

Table 2b shows SlIs for the full sample. Inequalities in access to
dental treatment are identified in column 1. For all countries
except Italy and the Czech Republic, the SII is positive and
statistically significant, indicating an increase in dental access
when moving from the lowest to the highest income groups. In
decreasing order of inequality, the countries rank as follows (in
parentheses: absolute difference between lowest and highest
income groups): Denmark (52% points difference), Austria
(45% points), Sweden (34% points), the Netherlands (34%
points), Belgium (29% points), Switzerland (25% points),
France (22% points), Ireland (17% points), Greece (14% points),
Spain (13% points), Germany (13% points), and Poland (12%
points). Column 2 of Table 2b shows SlIs for preventive dental
visits. For all countries except Germany, Italy, Greece, and the
Czech Republic, the parameter estimates are positive and statis-
tically significant, which indicates increasing rates of preventive
treatment alongside increasing income groups. For joint preven-
tive and operative treatment, column 4 shows significant SlIs
for all countries except Spain, Greece, Switzerland, Poland, and
Ireland. All significant parameter estimates have a positive sign,

with the only exception being the Czech Republic. Unlike the
other columns of Table 2b, column 3 shows significant SIIs for
only three countries. With increasing income classes, this identi-
fies an increase in utilizing operative treatment for Spain and
Poland, but a decrease for Denmark.

The Influence of Denture-wearing

Fig. 1 shows pairwise ¢ statistics for differences in Cls according
to denture status. For dental attendance, it illustrates that Cls dif-
fer significantly between denture-wearers and their peers without
dentures only in Denmark (higher inequality among denture-
wearers). For preventive treatment, Cls differ significantly only
in France (higher inequality among denture-wearers) as well as
Poland (lower inequality among denture-wearers). For operative
treatment, Cls differ significantly only in Sweden and Belgium
(higher inequalities among denture-wearers). For joint preven-
tive and operative treatment, finally, Fig. 1 shows significant
differences for Germany and Denmark (higher inequalities
among denture-wearers) as well as Spain (lower inequality
among denture-wearers).

Fig. 2 shows pairwise ¢ statistics for differences in SIIs accord-
ing to denture status. Except for operative treatment, all SIIs have
a negative value, indicating lower absolute inequality among den-
ture-wearers. For dental attendance, statistical significance is cor-
roborated for Austria, Sweden, the Netherlands, Denmark, Greece,
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Figure 1. Pairwise t statistics for differences in Cls according to denture status and for dental attendance, preventive treatment, operative treatment,
and preventive & operative treatment.
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Figure 2. Pairwise t statistics for differences in Slls according to denture status and for dental attendance, preventive treatment, operative treatment,
and preventive & operative treatment.

Switzerland, Belgium, and the Czech Republic. For preventive operative treatment, significance is corroborated only for the
treatment, significance is found for the Netherlands, Denmark, Netherlands. For operative treatment, finally, the ¢ statistics have
Belgium, and the Czech Republic, while for joint preventive and comparably inhomogenous signs and are never significant.
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The Influence of Retirement Status

Appendix Fig. 1 shows pairwise ¢ statistics for differences in Cls
according to retirement status. For overall dental attendance, it
depicts no significant differences in Cls between retired and non-
retired persons. For preventive treatment, CIs differ significantly
only in France and Greece (higher inequalities among retired indi-
viduals). For operative treatment, Cls differ significantly only in
France and Denmark (higher inequalities among non-retired per-
sons) as well as in the Czech Republic and Poland (higher inequal-
ities among retired individuals). For joint preventive and operative
treatment, finally, Appendix Fig. 1 shows significant differences for
CIs in Germany and Sweden (higher inequalities among retired
persons), but higher inequalities among the non-retired in Spain.

Appendix Fig. 2 shows pairwise ¢ statistics for differences in
SIIs according to retirement status. Statistically significant ¢
statistics are indicated for dental attendance only in the
Netherlands and Poland, i.e., in these two countries, the absolute
income-related inequality in dental attendance is higher among
non-retired in comparison with retired individuals.

DISCUSSION

On the basis of data from SHARE Wave 2, this paper describes
income-related inequalities in utilization of dental services by
Europeans aged 50 yrs and above. In terms of relative inequal-
ity, our findings indicate a disproportionate concentration of
access to treatment among the rich elderly populations in all
countries included in our study. In terms of absolute inequality,
we similarly observe significantly higher access to treatment by
individuals located in the highest income group compared with
peers located in the lowest income group within all countries
except Italy and the Czech Republic. While the magnitude of
both relative and absolute inequalities varies across countries,
there is no clear association (neither uniform nor diametrical)
between the ranking of countries according to absolute and rela-
tive indices. For both measures of inequality, however, a huge
proportion of differential utilization appears to be attributable to
inequalities in preventive treatment either alone or in combina-
tion with operative treatment, but not to differential utilization
of operative treatment alone. Overall, our study gives strong
evidence for income-related inequalities in the utilization of
dental services by several elderly populations residing in Europe.

There are many pathways through which such utilization pat-
terns could materialize. First, there may exist cross-country
differences in oral health status. For a majority of countries in
our study, we observed reduced absolute inequalities for indi-
viduals wearing a denture, whereas relative inequalities proved
independent of denture status. Even if denture-wearing may be
considered only a proxy for oral health status, our results sug-
gest that pro-rich inequalities persist despite reduced utilization
margins due to deteriorated oral health. Second, there may be
cross-country differences in treatment use between those still
working and those who have retired. In this respect, our study
provides some, albeit mixed, evidence: While absolute inequali-
ties in dental attendance are reduced only for the retired in the
Netherlands and Poland, differences in relative inequalities are
never significant with respect to overall attendance. There are

Listl J Dent Res 90(6) 2011

significant differences in relative inequalities regarding preven-
tive and/or operative treatment in various countries. However, in
some cases, such inequalities are higher among those still work-
ing, whereas in other cases they are higher among the retired.

Third, inequalities in utilization may be due to dissimilar
dental insurance coverage inherent in different health care sys-
tems: Austria, Belgium, Germany, the Netherlands, France, the
Czech Republic, and Poland finance health care mainly through
social insurance contributions; Ireland, Denmark, Spain,
Sweden, and Italy through taxation; Greece and Switzerland
through out-of-pocket payments (Kaiser Family Foundation,
2009; Thomson et al., 2009). However, there is no obvious asso-
ciation between these different financing arrangements and the
inequalities found in our study. Identification of further explana-
tions for inequalities among elderly populations in Europe is,
therefore, left open for future research.

Some limitations surrounding our study should be noted. First,
our analysis relies on cross-sectional data only and, thus, does not
facilitate causal inferences (Flanders et al., 1992). Therefore, it is
not possible to disentangle the exact causes for and consequences
of the income-related inequalities as observed in our study. As
soon as further waves of SHARE become available in the future,
this may better enable us to investigate how changes in institu-
tional, economic, or cultural circumstances determine variations
in dental treatment. Second, no adjustment was made for multiple
testing. This may be relevant because the use of such statistical
methods could—to some extent—challenge the interpretation of
statistical significance (at the 5% level), specifically when con-
sidering comparisons between subsamples. Third, the data used
are survey-based and thus may be affected somewhat by report-
ing bias. Nevertheless, since there is currently no comparable
source of administrative data available, the Survey of Health,
Ageing and Retirement in Europe provides a unique source for
comparing inequalities in utilization of dental treatment.

In conclusion, this study is the first to investigate income-
related inequalities in dental utilization of elderly populations
residing in 14 European countries. Our findings suggest a con-
siderably disproportionate concentration of access to treatment
among the rich elderly populations in all countries (relative
inequality according to CI), as well as significantly higher
access to treatment by individuals located in the highest in com-
parison with the lowest income groups for all countries except
Italy and the Czech Republic (absolute inequality according to
SII). Such differential utilization appears mainly attributable to
inequalities in preventive dental visits, either alone or in combi-
nation with operative treatment. More research is needed to
identify the exact causes of such disparities.
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