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1  |  INTRODUC TION

Oral care has historically been treated as a nonessential part of 
health systems and has only recently been included in the UN 

agenda towards universal health care.1 Low coverage of oral care 
remains a global problem affecting also high- income countries.2 
Additionally, social inequities in oral health and care are consistently 
reported in several high- income countries, even in Nordic countries 
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Abstract
Objectives: The goal of the Swedish oral healthcare system is to achieve good oral 
health and equitable access to care for the entire population. However, considerable 
inequities in oral health and care are evident and occur across a range of social dimen-
sions. This study uses an intersectional approach to examine complex inequities in 
unmet oral care needs among adults in Sweden over the period 2004– 2021.
Methods: Data were obtained from 14 Health on Equal Terms surveys conducted dur-
ing 2004– 2021. The final sample was 129 473 individuals aged 26– 84 years. Applying 
intersectional analysis of individual heterogeneity and discriminatory accuracy, ineq-
uities in unmet oral care needs were estimated across 48 intersectional strata defined 
by gender, age, educational level, individual disposable income and immigrant status.
Results: A high risk of unmet oral care needs was found among strata consisting of 
immigrants and those with low income. However, being an immigrant and/or having 
a low income did not universally entail a high risk but varied by the social position 
along other axes, particularly age and education. The discriminatory accuracy was 
moderate.
Conclusion: Groups with certain social disadvantages are highly heterogeneous them-
selves. An intersectionality approach is important to prevent the risk of stigmatizing 
large heterogenous groups while failing to identify the most vulnerable strata. The 
discriminatory accuracy analysis suggested that further policy and/or interventions 
may be the most effective if approaching the whole population, combined with se-
lected targeted interventions directed at the most disadvantaged social strata.
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where the financing and delivery of oral care are known to be a pub-
lic responsibility.3– 7

In Sweden, oral care is organized by 21 administrative regions 
with patients freely choosing among public or private care provider.6 
The oral care system has historically undergone several reforms to 
make care affordable for all. However, the ambition for an equitable 
system remains ambiguous.

On the one hand, the governing Dental Care Act explicitly em-
phasizes its goal to achieve good oral health and care provision on 
equitable terms for the entire population.8 This is mainly imple-
mented through tax- financed subsidies; specifically, while oral care 
is free of charge for children and youth up to 23 years, adults be-
tween 30 and 64 years receive an annual allowance of 28 EUR (in 
2022), with double the amount (56 EUR) for younger (24– 29 years) 
or older (> 64 years) adults. An additional special allowance of 112 
EUR/year is given to adults with certain chronic conditions, and a 
high- cost protection applies for all with great care needs (50% of 
patient costs >279EUR/year).6

On the other hand, oral care is not considered by the regulations 
of general health care.9 Hence, it is neither included in the regular 
public healthcare insurance nor regulated by the principle that the 
ability to pay should not affect the possibilities of receiving care. As 
a result, private spending covers as much as 65% of total oral care 
expenditures.6 Swedish residents without means to pay can seek 
municipal subsidies only for basic care, while asylum seekers and 
undocumented people are solely entitled to emergency care. In ad-
dition, the public oral sector has during the last decade faced a huge 
shortage of human resources, affecting accessibility and financing. 
This together with a widespread presence of private actors and de-
regulated pricing of services has contributed to oral care being the 
most profitable healthcare sector for private companies.6

There are worries that these arrangements of the Swedish oral 
care system could accentuate the effects of existing social inequi-
ties in oral health and care, and practitioners and policy makers have 
called for evidence to support development of equity- promoting 
strategies.6,10

Indeed, despite improvements in overall oral health over the last 
decades in both Sweden and Europe, there are considerable ineq-
uities in unmet oral care needs, which refers to objective or self- 
perceived care needs that are left untreated.11– 15 These inequities 
are not isolated to specific population groups but occur across sev-
eral social dimensions such as income, education, employment and 
country of birth.12– 14 Despite this pattern of ubiquitous inequities, 
little is known about how such social dimensions interact and simul-
taneously shape complex population patterns in oral health and care 
outcomes.16

The recognition of such complex inequities has recently started 
to gain attention in the field of oral health, guided by the concept of 
intersectionality.16,17 Intersectionality challenges how social catego-
ries traditionally have been examined as separate entities, and in-
stead emphasizes the largely neglected feature of how they influence 
and intersect in individuals' lives in complex ways.17 Accordingly, so-
cial categories are not considered individual characteristics or risk 

factors, but contexts shaped by social determinants and processes 
conditioning the distribution of power and resources and conse-
quently health.18,19

The intersectionality framework originates in social sciences 
and has traditionally been approached by qualitative methods.16,17 
However, the application of intersectionality has more recently 
also been advocated within social epidemiology. This has been mo-
tivated by its potential to inform effective policy and intervention 
for equity in health and care, by providing a more precise mapping 
of social inequities and uncovering complex patterns of advantage/
disadvantage.19

In this vein, new methodological approaches have been devel-
oped in recent years, including the (multilevel) analysis of individual 
heterogeneity and discriminatory accuracy (AIHDA/MAIHDA).18,19 
These methods estimate not only the different average risk of expe-
riencing an outcome across a range of categories defined by complex 
social positions, but also the ability of such categorization to discrim-
inate between those with and without the outcome. In practice, this 
provides a comprehensive picture of social heterogeneity in health 
and guide the choice of universal versus targeted interventions.20 
Unfortunately, these new methods have mostly been applied to 
general health,20– 23 with only one recent MAIHDA study examining 
periodontal disease in England,23 and no study on the oral care field.

In response to an international call for intersectional methodol-
ogies in oral health research, and in a national and global context of 
political debate about how to tackle oral health and care inequities, 
this study uses an intersectional approach to examine inequities in 
unmet oral care needs in the adult population in Sweden over the 
period 2004– 2021, to contribute to the current knowledge and 
strategies for a more equitable oral care system.

2  |  METHODS

2.1  |  Data collection and sampling

Data were obtained from 14 Health on Equal Terms (HET) surveys 
conducted by the Public Health Agency of Sweden during the period 
2004– 2021, excluding 2015 and 2016 as unmet oral care needs was 
not included in the survey, and 2017 and 2019 as no survey was 
conducted these years. The HET is a self- administered questionnaire 
from a yearly random sample of the Swedish population aged 16– 
84 years. It gathers information about general and oral health, life-
style and healthcare utilization. These data are linked to information 
on sociodemographic conditions from population registers.

The survey response rate had a decreasing trend across the 
study period (from 60.8% in 2004 to 44.1% in 2021) resulting in a 
total of 151 674 responses with an overall response rate of 49%. 
Respondents aged 16– 25 years [N = 15 471 (10.2%)] were excluded 
as the majority in this age group is studying and has therefore not 
yet entered the labour market, making it difficult to accurately as-
sess educational level and income. Moreover, oral care services in 
Sweden are free of charge for residents younger than 24 years (up to 
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19 years before 2019), implying less barriers to access among young 
people compared to the rest of the population. Thereafter, respon-
dents with missing responses on the outcome and exposure vari-
ables were excluded [N = 6730 (4.9%)]. The final study population 
consisted of N = 129 473 individuals.

This study was approved by the Swedish Ethical Review 
Authority (approval no. 2021– 02398).

2.2  |  Variables

Unmet care needs refers to the inability to obtain needed care and 
is a concept commonly used in health services research to indicate 
barriers to care.24 In this study, the outcome variable unmet oral care 
needs was assessed through the survey question: ‘Have you during 
the past three months, considered yourself in need of dental care, 
but refrained from seeking care?’, with response options ‘Yes’ (cod-
ing = 1) or ‘No’ (=0).

The exposure variables consisted of five sociodemographic in-
equity dimensions which were retrieved and linked from population 
registers of Statistics Sweden. They were categorized and coded 
as follows: gender, defined by the proxy variable of biological sex 
(woman = 1; man = 0); age (26– 44 years = 2; 45– 64 years = 1 and 
65– 84 years = 0), educational level (low = 1[<3 years of high school]; 
high = 0 [≥3 years of high school]), individual disposable income 
(low = 1[<median]; high = 0[≥median]), and immigrant status deter-
mined by at any point in life having immigrated to Sweden (immi-
grant = 1; native = 0). All the categories were subsequently cross 
classified to create a multicategorical variable consisting of 48 mutu-
ally exclusive intersectional strata, or complex social positions. The 
reference strata were native men, aged 65 years and older, having 
both high education and income.

Survey year was identified as a potential confounder and there-
fore included as a covariate. To avoid overadjustment for potential 
intervening variables, no other covariates were included.

2.3  |  Data analysis

An intersectionality- informed analysis of individual heterogene-
ity and discriminatory accuracy (AIHDA) was conducted based on 
the procedure described elsewhere.20 The individual heterogeneity 
component consists of modelling a specific health outcome using 
a regression analysis of individuals nested within a matrix defined 
by the intersection of several inequity dimensions (intersectional 
strata) for example gender and income. As a complement, the dis-
criminatory accuracy provides information on the accuracy that the 
inequity dimensions in the model discriminates individuals who have 
unmet needs from those who do not.19

First, prevalence ratios (PR) with 95% confidence intervals of 
unmet oral care needs were estimated by generalized linear mod-
els using log family and identity link, in three consecutive models: 
base model including the crude models for each of the inequity 

dimensions and survey year (Model 1); the five single dimensions of 
inequity adjusted for survey year (Model 2) and the intersectional 
strata variable adjusted for survey year (Model 3).

Second, the discriminatory accuracy of the single inequity di-
mensions and the intersectional strata for identifying individuals 
with unmet oral care needs was estimated by calculating the area 
under the receiver operating characteristic curve (AU- ROC, or AUC 
for short) for the corresponding three models. A known classifica-
tion was used to interpret the discriminatory accuracy as follows: 
(i) ‘absent or very small’ (AUC = 0.5– 0.6), (ii) ‘moderate’ (AUC >0.6– 
≤0.7), (iii) ‘large’ (AUC >0.7– ≤0.8) and (iv) ‘very large’ (AUC >0.8).22 
Finally, the incremental change in the AUC value (ΔAUC) was cal-
culated to quantify the improvement in the discriminatory accuracy 
compared to the reference model (Model 1). All analyses were per-
formed in STATA 17.0.

3  |  RESULTS

3.1  |  Inequities in unmet oral care needs by single 
dimensions

Overall, the prevalence of unmet oral care needs was 15%. It dis-
played a decreasing trend between 2004 and 2014 and then a 
gradual increase until 2021. The distribution of unmet needs among 
single inequity dimensions showed the highest prevalence among 
immigrants (24%) followed by those aged 26– 44 years (20%) and 
those with low income (18.6%) (Table 1).

Table 2 shows results from the crude and adjusted analysis 
(Models 1 and 2, respectively). Overall, the descriptive patterns 
were confirmed in both the crude and adjusted models, with inde-
pendently higher risk (prevalence ratios) for unmet needs among 
those in the youngest age group [PR(95% CI) = 2.3 (2.2– 2.4)], with 
low income [1.7 (1.7– 1.8)], immigrants [1.6 (1.5– 1.7)], and with low 
education [1.3 (1.2– 1.3)], and with a lower risk for women [0.9 (0.8– 
0.9)] in the adjusted model.

3.2  |  Intersectional inequities

The analysis of the 48 intersectional strata generally followed 
the patterns suggested in the single- dimension analysis, but also 
showed great heterogeneity in the prevalence of unmet oral care 
needs which was not discernable in the preceding analyses. Overall, 
women displayed a slightly lower prevalence of unmet needs. The 
lowest prevalence of 5.6% was found among the reference stratum 
consisting of older non- immigrant men with high education and 
income, and the highest prevalence in the group of men aged 26– 
44 years, immigrant with both low education and income (42.1%). A 
high prevalence was also found among the correspondingly disad-
vantaged women (34.9%) (Table 3).

As shown in Table 3 and Figure 1, the six groups with highest risk 
for unmet oral care needs (PR >6) were all immigrants, and five of 
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them also had low income. In contrast, most groups with lowest risk 
(PR <2) were natives. However, several exceptions to these general 
patterns were also seen. In both women and men, the combination 
of being an immigrant and having low income did not universally en-
tail a notoriously high risk for unmet needs as long as they did not 
carry other disadvantages (PR 2.7 and 3.7, respectively). However, 
the risk increased markedly for those who were younger (PR = 5.4– 
6.1) and also had low education (PR = 6.5– 7.8). Old women and men 
with an immigrant background, high education and high income did 

not show a notoriously higher risk than the most privileged stratum 
(PR = 1.7– 1.8). In addition to this, low- educated old women and men 
experienced a low risk (PR = 1.2– 1.5), as long as they had a high 
income and were natives.

Examining the discriminatory accuracy, only considering survey 
year yielded very small discriminatory accuracy (AUC (95% CI) = 0.54 
(0.53– 0.54); Model 1), which increased markedly by the addition of 
the inequity dimensions (AUC = 0.65 (0.65– 0.66), ΔAUC = 0.11; 
Model 2). However, only a marginal additional increase was seen 
after considering the full cross- classification of the 48 intersectional 
strata (AUC = 0.66 (0.65– 0.66), ΔAUC = 0.12; Model 3).

4  |  DISCUSSION

This study of intersectional inequities in unmet oral care needs in the 
Swedish adult population showed both similar and novel patterns to 
those found in previous research.11– 13,23 Our findings confirmed that 
there is a higher risk of unmet needs among immigrants,12,24 groups 
with both low income3,12,24 and education,12 and that gender does 
not play a major role in explaining differences in unmet needs.3,4

Divergent findings were, however, observed regarding age, as 
our study reported highest disadvantage among young adults in 
contrast to previous research.4 This is probably explained by the 
differences in the public oral health coverage among countries and 
the extent to which elderly's oral care is subsidized. Moreover, it is 
known that younger adults can commonly experience high lifestyle 
stress related to several factors including the formation of a family 
and transition to parenting, high demands for financial stability and 
achievement of career aspirations.25,26

The results expand previous knowledge on inequities in unmet 
oral care needs in several ways. We identified a particularly high risk 
of unmet needs among strata mostly consisting of individuals who 
were both immigrants and had low income. Relatedly, a considerable 
portion of immigration to Sweden comprises asylum seekers from 
conflict countries, for example Iraq, Syria and Somalia, and for whom 
integration to the labour market is challenging. However, being an 
immigrant and/or having a low income did not universally entail a 
high risk but varied by the social position along other axes, particu-
larly age and education. These observations illustrate two intersec-
tionality hypotheses.

The first one is the ‘multiple jeopardy hypothesis’ that has been 
integral to intersectionality research since its conception; that is a syn-
ergistic effect where the more socioeconomic disadvantages an indi-
vidual has the higher is her/his risk of experiencing unmet needs.21,27 
This is illustrated by the high risk of the multiply disadvantaged group 
of immigrant young women with both low education and income com-
pared to the almost five- fold lower risk of the more advantaged group 
of Sweden- born old women with both high education and income.

The second hypothesis is the contingency of the inequities, 
suggesting that the risk or protection from a particular social dis-
advantage depends on other social positions. For instance, immi-
grant young women who had both high income and education still 

TA B L E  1  Distribution of the sample and prevalence of unmet 
oral care needs across categories of inequity dimensions and survey 
year in 129 473 participants in the Swedish Health on Equal Terms 
surveys (2004– 2021).

Total N (%)
Unmet oral care 
needs N (%)

Total sample 129 473 (100) 19 251 (14.9)

Inequity dimensions

Gender

Man 59 482 (46.0) 8981 (15.1)

Woman 69 991 (54.0) 10 270 (14.7)

Education

High education 75 911 (58.6) 10 452 (13.8)

Low education 53 562 (41.4) 8799 (16.4)

Age

65– 84 years 37 426 (28.9) 4139 (10.5)

45– 64 years 52 595 (40.6) 7587 (14.4)

26– 44 years 39 452 (30.5) 7525 (20.1)

Income

High income 65 583 (50.6) 7348 (11.2)

Low income 63 890 (49.4) 11 903 (18.6)

Immigrant status

Non-  immigrant 112 509 (86.9) 15 163 (13.5)

Immigrant 16 964 (13.1) 4088 (24.1)

Covariate

Survey year

2004 9721 (7.5) 1713 (17.6)

2005 4682 (3.6) 829 (17.7)

2006 4690 (3.6) 842 (17.9)

2007 4470 (3.5) 767 (17.2)

2008 8740 (6.8) 1313 (15.0)

2009 8194 (6.3) 1196 (14.6)

2010 8683 (6.7) 1255 (14.5)

2011 8536 (6.6) 1133 (13.3)

2012 8702 (6.7) 1127 (12.9)

2013 8507 (6.6) 1119 (13.2)

2014 8371 (6.5) 1032 (12.3)

2018 15 062 (11.6) 2065 (13.7)

2020 15 238 (11.8) 2176 (14.3)

2021 15 877 (12.2) 2684 (16.9)
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reported a risk of 2.5 times higher risk than the most privileged 
group, despite their favourable socioeconomic positions. A similar 
phenomenon has been described regarding inequities in periodontal 
disease in England where the stratum with highest risk displayed a 
mix of both disadvantage and privilege.23 These findings illustrate 
that considering socially disadvantaged groups as particularly vul-
nerable to unmet oral care is only contingently accurate and that an 
intersectional approach can uncover patterns of advantage/disad-
vantage and identify the most vulnerable groups who remain undis-
cernible when considering inequities as singular.

Regarding the discriminatory accuracy analysis, the moderate 
AUC (0.66) of the intersectional model and the marginal increase in 
AUC in the intersectional model constituted other important find-
ings. They indicate that the intersection of inequity dimensions did 

not improve the accuracy for identifying individuals with unmet 
oral care needs compared to the simple combination of all those di-
mensions. Measures of discriminatory accuracy, such as the AUC, 
are commonly interpreted as informative for policy decision based 
on the principle of proportionate universalism20 that is that action 
towards equity in health need to be universal, but with a scale and 
intensity proportionate to the level of disadvantage.28 The AUC 
estimates found in this study were of moderate size but neverthe-
less of similar or larger size than those found for established car-
diovascular risk factors.29 This suggest that predominantly universal 
interventions combined with interventions targeting the most dis-
advantaged intersectional strata would be the most effective strat-
egy for addressing unmet oral care needs inequities among adults in 
Sweden.28,29

Model 1 (crude) PR (95% CI) Model 2 (adjusted) PR (95% CI)

Inequity dimensions

Gender

Man 1 1

Woman 0.97 (0.94– 0.99) 0.86 (0.84– 0.88)

Education

High 1 1

Low 1.19 (1.16– 1.22) 1.31 (1.27– 1.34)

Age

65– 84 years 1 1

45– 64 years 1.37 (1.32– 1.42) 1.67 (1.60– 1.72)

26– 44 years 1.90 (1.85– 1.90) 2.29 (2.20– 2.37)

Income

High 1 1

Low 1.66 (1.62– 1.70) 1.74 (1.70– 1.80)

Immigrant status

Non- immigrant 1 1

Immigrant 1.79 (1.70– 1.80) 1.60 (1.57– 1.68)

Covariate

Year

2004 1 1

2005 1.00 (0.93– 1.08) 1.03 (0.96– 1.11)

2006 1.01 (0.94– 1.09) 0.97 (0.90– 1.04)

2007 0.97 (0.90– 1.05) 0.96 (0.89– 1.03)

2008 0.85 (0.79– 0.91) 0.84 (0.79– 0.90)

2009 0.82 (0.77– 0.88) 0.86 (0.81– 0.92)

2010 0.82 (0.76– 0.87) 0.90 (0.84– 0.96)

2011 0.75 (0.70– 0.80) 0.84 (0.78– 0.89)

2012 0.73 (0.68– 0.78) 0.84 (0.78– 0.89)

2013 0.74 (0.69– 0.80) 0.85 (0.79– 0.91)

2014 0.69 (0.65– 0.75) 0.93 (0.86– 1.00)

2018 0.77 (0.73– 0.82) 0.96 (0.91– 1.03)

2020 0.81 (0.76– 0.85) 1.03 (0.97– 1.09)

2021 0.95 (0.90– 1.01) 1.20 (1.13– 1.30)

TA B L E  2  Prevalence ratios (PR) 
and 95% confidence interval (CI) of 
unmet oral care needs by each inequity 
dimension and survey year (Model 1) and 
by the inequity dimensions adjusted for 
survey year (Model 2) among 129 473 
participants in the Swedish Health on 
Equal Terms surveys (2004– 2021).
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To our knowledge, this is one of few studies using a quantitative 
intersectional approach to the oral health field.23 The results provide 
an improved mapping of the socioeconomic disparities in unmet oral 
care needs in Sweden and can therefore contribute to ongoing polit-
ical discussions for future reforms. However, one limitation was the 
low to moderate participation rate (from 60.8% in 2004 to 44.1% in 
2021). This and the fact that men, immigrants and individuals with 
both low income and education are less likely to participate are indi-
cations of selection bias, which could lead to underestimation of the 
inequities, and would limit the generalizability of the results to the 
target population.

The outcome measure ‘unmet oral care needs’ has been increas-
ingly used in recent national and international reports examining oral 
care disparities,6,15 despite that it can be considered unspecific and 
subjective. It might capture several access barriers and can alterna-
tively be assessed more comprehensively through multiple ques-
tionnaire items.24,30 Nevertheless, the item used in this study is the 
same or similar to measures used in previous studies on various pop-
ulation groups and countries, including Sweden.6,15 Furthermore, 
‘unmet oral care needs’ was a self- assessed outcome in this study, 
implying the risk for information bias, for example different recall 
bias across intersectional strata.

TA B L E  3  Distribution, prevalence and prevalence ratios (PR) with 95% CI of unmet oral care needs across the 48 intersectional strata.

Intersectional strata N (%) Unmet  
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      4904(3.8) 274(5.6) 1  2861(2.2) 195(6.8) 1.2(1.0-1.4)

 525(0.4) 54(10.3) 1.8(1.4-2.4) 344(0.3) 33(9.6) 1.7(1.2-2.4)

  2879(2.2) 342(11.9) 2.2(1.8-2.5) 3922(3.0) 326(8.3) 1.5(1.3-1.7)

 546(0.4) 112(20.5) 3.7(3.0-4.5) 625(0.5) 95(15.2) 2.7(2.2-3.4)

   8763(6.8) 746(8.5) 1.5(1.4-1.8)  9932(7.7) 858(8.6) 1.6(1.4-1.8)

 1354(1.1) 240(17.7) 3.1(2.7-3.7) 1535(1.2) 235(15.3) 2.7(2.3-3.2)

  1747(1.4) 336(19.2) 3.6(3.1-4.2) 4201(3.2) 612(14.6) 2.7(2.4-3.1)

 664(0.5) 229(34.5) 6.4(5.4-7.4) 999(0.8) 279(27.9) 5.2(4.4-6.0)

    7269(5.6) 911(12.5) 2.3(2.0-2.6)  6856(5.3) 940(13.7) 2.5(2.2-2.8)

 994(0.8) 221(22.2) 3.9(3.3-4.6) 104(0.8) 211(20.3) 3.6(3.0-4.2)

  3452(2.7) 835(24.2) 4.5(3.9-5.1) 8110(6.3) 1640(20.2) 3.8(3.3-4.3)

 804(0.6) 265(32.9) 6.1(5.2-7.1) 1583(1.2) 463(29.3) 5.4(4.7-6.2)

2902(2.2) 240(8.3) 1.5(1.3-1.8)  1564(1.2) 101(6.5) 1.2(0.9-1.4)

 207(0.2) 30(14.5) 2.6(1.8-3.6) 164(0.1) 24(14.6) 2.6(1.7-3.8)

  6535(5.1) 902(13.8) 2.5(2.2-2.9) 9780(7.6) 1036(10.6) 1.9(1.7-2.2)

 637(0.5) 163(25.6) 4.7(3.9-5.5) 1057(0.8) 212(20.1) 3.7(3.1-4.3)

   6666(5.2) 805(12.1) 2.2(1.9-2.5)  3789(2.9) 405(10.7) 2.0(1.7-2.3)

 631(0.5) 141(22.4) 4.0(3.4-4.9) 425(0.3) 80(18.8) 3.4(2.7-4.3)

  3553(2.7) 880(24.8) 4.6(4.1-5.3) 6728(5.2) 1178(17.5) 3.3(2.9-3.7)

 633(0.5) 259(40.9) 7.6(6.6-8.8) 975(0.8) 304(31.2) 5.9(5.0-6.8)

    1754(1.4) 315(17.9) 3.4(2.9-4.0)  756(0.6) 182(24.1) 4.6(3.9-5.4)

 227(0.2) 62(27.3) 5.0(3.9-6.4) 119(0.1) 45(37.8) 6.8(5.3-8.9)

  1480(1.1) 469(31.7) 5.9(5.1-6.8) 2106(1.6) 635(30.2) 5.7(5.0-6.5)

 356(0.3) 150(42.1) 7.8(6.6-9.2) 518(0.4) 181(34.9) 6.5(5.5-7.7)

Note: The intersectional strata are identified by the presence (shaded) or absence (blank) of each disadvantaged position indicated in the column 
headings.

F I G U R E  1  Prevalence ratios and 95% CIs of unmet oral care needs in the 48 intersectional strata.
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The simple categorization of each inequity dimension was an-
other weakness because of the risk of underestimating heteroge-
neity in unmet needs; for example only binary sex was available 
to measure the participants´ gender. These categorizations were 
necessary to maintain statistical power while simultaneously con-
sidering multiple inequity indicators and remain a challenge for 
intersectionality- informed quantitative research.

Furthermore, our approach to ‘operationalize’ intersectionality 
has been challenged from a theoretical perspective which considers 
that the intersectional categories represent complex social contexts 
that exist prior to any research question and cannot be captured by 
using statistical analyses.19 Indeed, our approach confirms that the 
interaction of effects goes beyond the statistical concept of additive 
or multiplicative interaction, implying that the absence of any in-
teraction effect across several intersectional strata does not refute 
the existence of intersectional patterns.20 Nevertheless, this study 
aligns with efforts to advance the intersectionality- informed epide-
miological research and suggests that it could be complemented by 
qualitative methods to better understand the complex mechanisms 
by how intersectional disadvantages can affect health.16

Taken together, these findings suggest some considerations for 
policy towards equity in oral health and care in Sweden. Strategies 
directly targeting disadvantaged groups, that is immigrants, may not 
necessarily be feasible nor effective. Moreover, they could lead to 
stigmatization of large and heterogenous population groups while 
failing to reach the most vulnerable strata. In contrast, policy and 
interventions may be the most effective if approaching the whole 
population, combined with selected interventions directed at the 
most disadvantaged intersectional strata, according to the principle 
of proportionate universalism. One example would be to regulate 
the price of dental services while strengthening the high- cost pro-
tection and special subsidies for the groups with greatest care needs.

Our findings could reflect a similar situation in other Nordic 
or European countries with similar welfare and oral care systems. 
However, generalization should be done with caution since our out-
come is associated with complex phenomena shaped by precondi-
tions of the particular national context.

Furthermore, this study contributes to recent international initia-
tives advocating the application of an intersectionality perspective 
in oral health research, but which also notices challenges for quanti-
tative methods.16 We have attempted to overcome these challenges 
by using an empirical testable method which could serve to investi-
gate oral health and care in other contexts and population groups.

Finally, intersectionality- informed quantitative research in oral 
health and care is scarce, and further evidence is needed to develop 
the available methods and to guide policy process. Future research 
should therefore explore inequities in oral health and care focus-
ing on multiple intertwined inequity dimensions across different 
contexts and oral care systems. Moreover, it could benefit from 
interdisciplinary methodologies to deeply understand underlying 
mechanisms that can serve as the targets for action towards an eq-
uitable oral healthcare system.16
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