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Abstract
Objectives To assess the impact of classical socioeconomic factors on the use and non-use of dental services on a

representative sample of Polish population.

Methods The study was based on face-to-face surveys conducted by GUS (Statistics Poland) on 13,376 respondents in

2010 and 12,532 individuals in 2013.

Results The percentage of people using dental services in the highest income group was approximately twice as high as

that in the lowest one (Q1: 7.0% vs. Q5: 16.4%), with the same being true for education (the lowest education group: 8.3%

vs. the highest education group: 18.0%), and place of residence (inhabitants of rural areas: 9.2% vs. inhabitants of largest

cities: 15.9%) in 2013. The analysis has shown the disparities in not using dental services when in need to be less clear-cut.

Conclusions The conducted research, based on two independent periods, a representative population sample, univariate

analysis and the multivariate regression model has revealed pronounced social inequalities in dental care use. It is a

challenge to determine the factors which contribute most to health inequalities and the interventions which are most

effective in reducing them.

Keywords Health disparities � Socioeconomic factors � Dental public health � Inequalities � Oral health

Introduction

Despite intensive efforts aimed to reduce health inequali-

ties and implement universal health coverage, considerable

health disparities are still clearly visible at national and

international levels (WHO 2015). As numerous studies

have shown, there is a dependency between socioeconomic

status and general and oral health (Costa et al. 2012; Watt

et al. 2015; Krzy _zak et al. 2015). However, reports on

relations between SES and use of dental services and the

non-use while needed are scarce.

Dental care disparities might arise from a range of

factors, one of them being the above-mentioned socioe-

conomic status. In comparison to people with low SES,

high-SES individuals are characterised by better dental

health behaviours, such as a higher frequency of teeth

cleaning with greater care and with the use of additional

hygiene products (Watt and Sheinham 1998; Jerkovic et al.

2009; Park et al. 2016). Apart from that, they display better

nutritional behaviours and there are fewer smokers among
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them, which also reduces the risk of poor oral health

(Mobley et al. 2009; Charkiewicz et al. 2018; Murakami

et al. 2018). Moreover, such people have their dental

check-ups and other health services more often, which is a

feature attributable also to level of education (Palencia

et al. 2014).

The inequalities result also from environmental factors.

Inhabitants of rural areas face a worse availability of dental

practices than residents of urban areas (Piotrowska et al.

2018; Emami et al. 2014, Brock Martin et al. 2012). Low-

income people cannot afford the same level of medical care

as more affluent ones can (Piotrowska et al. 2016). This is

particularly manifest in dental care, where a large portion

of services are excluded from the public financing mech-

anism. In nearly all OECD countries, disparities in the use

of dental services determined by income and economic

status are notably greater than those concerning the use of

primary and hospital health care services (van Doorslaer

and Masseria 2004; Devaux and de Looper 2012).

According to the European Union Statistics on Income and

Living Conditions (EU-SILC) 2014 data, the share of the

population with unmet needs is greater for dental care

(7.6%) than for medical care (6.7%). Although 95% of

Polish population is covered by public health insurance and

entitled to state-funded health care services, merely 26.8%

of residents of Poland used such services within the public

health insurance system and 74.2% of the population paid

for them out of pocket in 2016 (GUS 2017). The reason for

that is the cost of a number of dental services not being

covered by NFZ (National Health Fund), e.g. endodontic

treatment of posterior teeth in adults, or the waiting time

being too long, or the quality of the services being so poor

that patients decide to use them against payment.

The effect of the situation is disparities in oral health.

Less affluent people are characterised by an increased

incidence of dental caries and a higher number of missing

teeth (Brennan et al. 2001). Individuals who pursued their

education for more than 12 years typically experience a

smaller extent of gingival bleeding, a lower loss of peri-

odontal attachment, and fewer missing tooth surfaces than

those whose schooling lasted for a shorter period (Sabbah

et al. 2009).

The purpose of this study was to identify the influence of

socioeconomic factors on using dental services and on not

using them despite such a need based on a representative

sample of Polish population. The analysis relied on clas-

sical SES factors, such as income, education, place of

residence, and source of income.

Methods

The data were derived from the study titled ‘‘Health care in

households’’ carried out by GUS (Statistics Poland). It

covered a representative sample of 4658 households of

13,376 members in total in 2010 and 4584 households of

12,532 members in total in 2013. It was conducted by

means of a face-to-face survey as part of ‘‘Household

budget survey’’. The research tool comprised two ques-

tionnaires: a common one for a household and an indi-

vidual one for its respective members.

The survey was carried out with a representative

method, which enables generalisation, characterised by a

certain precision, of the findings with respect to all

households in Poland. The scheme applied was stratified

two-stage sampling with various probabilities of selection

at stage 1. Stage 1 sampling units were area survey points

and stage 2 sampling units were dwellings. As some

households do not participate in the study (they refuse to

take part in the survey), the adopted method consisted in

substituting the households selected by sampling yet

choosing not to respond. The substitution was based on

sequential sampling. In 2010, 33.9% of the examined

household structure was composed of dwellings from the

basic sample and the substituted sample constituted 66.1%

of the selected households, whereas in 2013 it was 44.3%

and 55.7%, respectively. The 2010 module survey ‘‘Health

care in households’’ covered 98.7% of the households

which took part in ‘‘Household budget survey’’, while the

2013 result was 97.6%. A detailed description of the

sampling scheme, the research method, the instruments

used, and the methodology applied can be found in

methodological studies by GUS (GUS 2010, 2013). The

methods employed in the research enabled a comparison of

the obtained results with the outcome of earlier module

surveys of health care in households conducted by GUS

and at the same time they allowed the use of its findings in

a system of health accounts (OECD methodology: SHA 1.0

and SHA 2011) (OECD 2011; GUS 2017).

In 2010, the analysed group was composed of 13,376

people, including 6365 males and 7011 females. The

median of the respondents’ age was 38 (min. 0, max. 102).

In 2013, the sample consisted of 12,532 individuals,

including 6012 males and 6520 females, whose median age

was 41 (min. 0, max. 98). The information regarding

subjects aged under 15 was provided by their parents or

guardians.

The respondents were asked the following questions:

Did you use dental services in the last quarter of 2010? (the

same question for 2013)- i.e. use of dental care; Did you

have a situation in 2010 where you did not use dental

services despite being in need of them?(the same question

638 D. E. Piotrowska et al.

123



for 2013), i.e. non-use of dental care. There were yes/no

answer variants. From among the potential reasons for

resignation despite a health need, only the answer variants

selected by more than 10 respondents were analysed (long

waiting time, lack of time, lack of money, fear of dental

visit, I expected the problem to go away, other).

The dependency of using dental services and resigning

from dental care despite such a need on income, source of

income, education, and place of residence were examined.

Household’s available income was defined by GUS as ‘‘the

sum of the current incomes of the household from all

sources reduced by advances towards personal income tax

deducted by the employer on behalf of the tax-payer, by

taxes paid from income from property, by taxes paid by

self-employed persons, including freelance professionals

and persons using private farm in agriculture and by social

security and health insurance premiums.’’ (GUS 2013). It

was analysed in PLN (Polish Zloty) by quintile groups in

2010: I: B 644.88; II: 645.00–898.57; III: 899.00–1182.61;

IV: 1182.65–1600.64; V: C 1601.67; and in 2013:

I: B 722.50; II: 723.31–1033.75; III: 1033.93–1350.00; IV:

1350.08–1850.00; V: C 1850.20. The main source of

income, divided by GUS into nine classes, was arranged

into six classes: cl. 1: wages and salaries; cl. 2: farm

income; cl. 3: self-employment; cl. 4: annuities and pen-

sions; cl. 5: social benefits; cl. 6: other income and being a

dependant. Education was classified in accordance with the

International Standard Classification of Education (ISCED

2011): low education: level 0–2, medium education: level

3–4, high education: level 5–8. People under 19 were

excluded from the analysis of level of education since its

impact on dental care use is very limited in their case

because they are still pursuing their education. Place of

residence was classified in accordance with the GUS

division: 500 thousand inhabitants and more; 200–500

thousand; 100–200 thousand; 20–100 thousand; 20 thou-

sand and fewer; village.

To assess the statistical significance of the relation

between categorical characteristics, Pearson’s Chi-squared

test was applied. Subsequently, a univariate logistic

regression analysis and a multivariate logistic regression

analysis were performed. The latter was carried out at two

stages, with the first one including the socioeconomic

factors (income, education, place of residence, source of

income) and interactions between gender and these factors

(gender was treated as an adjustment variable) as well as an

interaction between income and education. Due to the fact

that the model included too many variables (most of which

had no statistically significant influence on the use of and

resignation from dental services), the second step was

taken. It preserved the same SES factors, adjustment

variables, i.e. gender and age (the impact of which on

inequalities in non-dental health), as well as income–

education and income–gender interactions. This model, as

the final one, is presented in this study. The normality of

the distribution of the analysed income was assessed with

the Shapiro–Wilk test. Since the distribution was not nor-

mal, income was compared in the examined groups by

means of the Mann–Whitney U test. The results at the level

of p B 0.05 were considered statistically significant.

STATA/IC 12.1 by StataCorp LP. and the Statistica 12.5

package by StatSoft were used for the calculations.

Results

Statistically significant differences between those who did

and did not use dental services were disclosed in terms of

level of income in both analysed years (p\ 0.001). In

2010, the median of the income generated by the people

who did not use dental care was PLN 1019.50 and that of

the individuals who did amounted to PLN 1235.24. Simi-

larly, the 2013 income median in the group of non-users

was PLN 1164.20, and in the group of users—PLN

1400.00. The 2010 median of income earned by those who

did not use such services despite a health need was PLN

935.50, while in the case of those who did not experience

such a problem it amounted to PLN 1053.50. In 2013, it

was PLN 1044.87 and PLN 1207.50, respectively

(p\ 0.001) (Fig. 1).

A statistically significant dependency of the use of

dental care on all socioeconomic factors included in the

research was ascertained in both analysed years. The fact

of resigning from dental treatment despite such a need also

proved important dependence on income level source of

income, education, and place of residence (in 2010,

p = 0.02; in 2013, at the limit of statistical significance:

p = 0.05) in both analysed years (Tables 1, 2).

The analysis of the use of dental services in individual

quintile groups showed that people with the highest income

used such services over twice as often as those with the

lowest income in both years. In 2010, it was 17.3% of the

wealthiest and 6.8% of the poorest, and in 2013—16.4%

and 7.0%, respectively. People from the lowest quintile

group resigned most frequently (10.6% in 2010 and 6.3%

in 2013), while those from the highest income group

resigned least frequently (6.2% in 2010 and only 3.3% in

2013). As regards education, the difference in the fre-

quency of using dental services between the extreme

groups was similar to that for income. In 2010, 18.7% of

the respondents from the highest education group and only

8.7% of those from the lowest education group used dental

services. In 2013, it was 18.0% and 8.3%, respectively.

Contrary to expectations, the highest percentage of those

who resigned from dental services was revealed in the

medium rather than the lowest education group. Residents
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of the largest cities (circa 16%) used dental services most

frequently, while people living in villages did it least often

(circa 9%) in both years under examination. In 2010,

inhabitants of medium-sized cities (11.2% of the subjects

in 2010, 6.3%—in 2013) resigned from the services most

frequently, whereas in 2013 the dependency of resignation

from such services on place of residence was at the limit of

statistical significance (p = 0.05). In both analysed years,

the lowest percentage of dental care users was in the group

of annuitants and pensioners: 7.7% in 2010 and 8.3% in

2013. The highest level of use was observed in the group of

self-employed (13.6% in 2010) and employees (12.4% in

2010 and 12.3% in 2013). Social welfare beneficiaries

(12.8% in 2010 and 7.9% in 2013) and farmers (12.0 in

2010 and 6.3 in 2013) resigned from dental care most

often.

The most common reason for not using dental services

despite such a need was lack of money (33.6% in 2010 and

50.2% in 2013). Long waiting time accounted for 20.5% in

2010 and 17.7% in 2013; fear of dental visit—18.8% and

13.5%; lack of time—13.2% and 9.1%; waiting for the

problem to get better on its own—11.6% and 6.5%;

other—2.3 and 3.0%, respectively (Fig. 2).

Additionally, the influence of socioeconomic factors on

use and resignation was examined with univariate and

multivariate logistic regression models (Tables 3, 4). The

univariate analysis showed that, in both years under

examination, the odds of using dental services grew for

females, for those living in bigger cities, along with the

increasing level of income and education, and they dropped

along with age and for annuitants and pensioners as com-

pared to waged and salaried people. In 2010, dental ser-

vices were used less frequently by individuals living on

social benefits, and in 2013—by those with other sources of

income. As regards non-use, in both analysed years, the

univariate analysis showed that the odds of resignation

grew slightly along with age and dropped along with the

increasing income and in the group of people living on

annuities and pensions and other sources with respect to the

group of individuals living on wages and salaries. In 2013,

the odds of resignation grew along with the population of

the respondents’ places of residence, and dropped for the

self-employed in relation to the waged and salaried.

The multivariate analysis confirmed that, in both

examined years, the odds of using dental care grew for

females, along with the increasing level of education and

income (with other factors established in the model). The

odds slightly decrease, in turn, along with the respondents’

age. In 2010, the odds of use were enhanced by living in

larger cities and reduced by the income–education inter-

action. The multivariate approach to the non-use of dental

care showed a significant influence of merely two of the

analysed variables in both years under examination. The

odds of non-use of dental care grew along with the

increasing population of the respondent’s place of resi-

dence, and dropped for those whose source of income was

annuities and pensions in comparison to the respondents

living on wages and salaries. It was also observed in 2010

that the increase in income (OR = 0.64) and education

(OR = 0.64) and having other sources of income

Fig. 1 Income associated with

use and non-use of dental care

while needed (Poland 2010 and

2013)
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considerably reduced the odds of resigning from dental

care. Apart from the independent impact of income and

education on resignation, the interaction of these factors

also plays a major role. The relation between the non-use

of dental care and income is moderated by education

(OR = 1.11 for the interaction shows that the decrease in

the odds of resigning from dental care along with the

increasing income and education is not as sharp as it could

seem if only the two independent socioeconomic factors

were taken into consideration in the model.

Discussions

The analysis based on Pearson’s Chi-squared test, uni-

variate and multivariate logistic regression models showed

that, in both analysed years, there were strong and con-

sistent dependencies between the use of dental care and

level of income and level of education. As regards the non-

use of dental care, this dependency was not that clear in

both examined years and with all employed statistical

approaches taken into consideration.

The basic limitation of this study is the fact that the

analysis of the non-use of dental care while needed was

based on a subjective determination whether there was

such a need without a clinical examination of a patient’s

health. It can be expected that an objective percentage of

the patients who should use dental care was higher since

patients often show up only when they have experienced

late symptoms (e.g. gingival bleeding or acute pain) and

the intervention should have been sought much earlier.

Another limitation is the distant period of study, but these

were the most recent data available from GUS. Although

the current dependencies between SES and the use of

dental services might be different, this does not undermine

the value of the observations made over the analysed years.

A major shortcoming of the survey conducted by GUS is

the question about using dental services by respondents

over the last quarter of a year as it seems to disregard the

fact that the use of such services is seasonal due to both

patients’ behaviours and reduced supply of medical ser-

vices towards the end of a year as a result of the limitations

imposed on services financed by NFZ.

The strengths of the study include the use of a large

representative sample of Polish population, the adopted

methodology of a simultaneous comparison of the general

use and non-use of dental services, and the inclusion of two

independent periods (years) in the analysis. Moreover, it

employs both univariate assessment and the multivariate

logistic regression analysis.

The results of our research confirm the global trends

which point to the fact that individuals with higher income

use dental services more often. This dependency was

proved in the univariate and multivariate analyses. Minor

disproportions in this respect are noticeable in Finland,

where 61% of people with the lowest income and 72% with

the highest income use dental care (Raittio et al. 2015),

whereas the greatest disproportions were observed in

Canada, where people with the highest income used dental

care three times more often than those with the lowest

income (Bhatti et al. 2007). For the analysed population of

Poland, it was proved that the differences in the use of

dental services in the highest income group were twice as

high as in the lowest one, while the differences in non-use

Table 1 Socioeconomic factors associated with use of dental care

(Poland 2010 and 2013)

2010 2013

Use of dental care Use of dental care

Persons % Persons %

Income-classes

Lowest 182 6.8 176 7.0

II 236 8.9 206 8.3

III 275 10.3 248 9.9

IV 294 11.0 286 11.5

Highest 461 17.3 410 16.4

p\ 0.0001 p\ 0.0001

Education

Low 260 8.7 210 8.3

Medium 681 10.2 616 9.7

High 311 18.7 333 18.0

p\ 0.0001 p\ 0.0001

Place of residence

500 Thousand and more 224 16.6 208 15.9

200–500 Thousand 150 13.3 146 14.1

100–200 Thousand 97 11.5 78 9.3

20–100 Thousand 239 11.3 181 9.7

20 Thousand and fewer 136 9.1 156 11.5

Village 609 9.4 562 9.2

p\ 0.0001 p\ 0.0001

Source of income

Wages and salaries 502 12.4 486 12.3

Farm income 63 9.6 59 9.6

Self-employment 66 13.6 50 11.2

Annuities and pensions 251 7.7 259 8.3

Social benefits 51 9.2 58 11.7

Other sources 526 12.3 419 10.7

p\ 0.0001 p\ 0.0001
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despite such a need were less visible. This is confirmed also

by the median of income in the studied groups. Such a

dependency could attest to the fact that people with the

lowest income are more willing to cover the cost of cura-

tive dental services than preventive ones. The inequalities

resulting from economic status are confirmed by the

respondents asked about the reason for their non-use of

dental services. In the 2013 GUS survey, a half of the

Polish population pointed to shortage of funds as the reason

for their resignation from dental care. In a European sur-

vey, ‘‘too expensive’’ is the reason for unmet needs for

dental examination or treatment in two thirds of all EU

citizens (Eurostat 2017a).

In the case of education, the differences in the use of

dental services between the extreme groups were consid-

erable, which coincides with the results noticeable in other

European countries (European Commission 2010). In our

study, the highest percentage of non-users despite a health

need was revealed in the medium education group, which

is an exception to the trend noticed in the EU-SILC

research (Eurostat 2017b). Moreover, level of education

did not prove to be a significant factor in deciding not to

use dental services in the multivariate logistic regression

model. Goulart and Vettore (2016) showed that in the case

of people with at least 11 years of education severe tooth

loss was 0.9%, whereas for those with less than 4 years of

schooling it was 9%. Also, Chaves and Vieira-da-Silva

(2008) found that the lowest DMFT (Decayed Missing

Filled Teeth) index was in the highest education group. The

analyses of the univariate and multivariate logistic

regression analyses confirmed that there was a dependency

between use and education in both years under examina-

tion. As regards resignation, this dependency was notice-

able only in the multivariate regression model in 2010.

The most frequent users of dental services are inhabi-

tants of the largest cities, while the least frequent ones are

Table 2 Socioeconomic factors

associated with non-use of

dental care while needed

(Poland 2010 and 2013)

2010 2013

Resignation despite such a need Resignation despite such a need

Persons % Persons %

Income-classes

Lowest 269 10.6 144 6.3

II 215 8.5 116 5.1

III 223 8.7 91 4.0

IV 155 6.1 99 4.3

Highest 159 6.2 78 3.3

p\ 0.0001 p\ 0.0001

Education

Low 222 7.7 97 4.2

Medium 635 10.0 352 6.0

High 128 8.0 65 3.8

p = 0.0005 p\ 0.0001

Place of residence

500 Thousand and more 108 8.5 65 5.4

200–500 Thousand 88 7.9 47 4.9

100–200 Thousand 84 11.2 47 6.3

20–100 Thousand 155 7.8 75 4.5

20 Thousand and fewer 97 6.8 46 3.6

Village 490 7.9 248 4.4

p = 0.02 p = 0.05

Source of income

Wages and salaries 440 11.2 210 5.8

Farm income 77 12.0 37 6.3

Self-employment 40 8.7 13 3.2

Annuities and pensions 184 5.8 121 4.1

Social benefits 69 12.8 37 7.9

Other sources 212 5.3 110 3.2

p\ 0.0001 p\ 0.0001
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people living in villages. Yet the analysis of the non-use of

dental care when in need showed that the problem usually

concerned inhabitants of medium-sized cities. The results

should be interpreted with caution due to the fact that the

dependency of the resignation from a visit on the place of

residence was at the limit of statistical significance. The

situation of inhabitants of villages (who do not necessarily

need to be farmers) requires a special analysis as in our

research such persons were characterised by the least fre-

quent use of services in general, yet they did not resign

from the services when in need more often than inhabitants

of cities. Some studies indicate that inequalities in access to

health care between cities and villages have been more

typical of underdeveloped rather than developed countries

(Watt et al. 2015). Currently, there are limited data in this

regard in the population of adults in Poland, but certain

publications point to considerable oral health negligence in

the case of children (Brock Martin et al. 2012; Czapiński

and Panek 2015). The univariate logistic regression anal-

ysis showed that the odds of using dental care grew along

with the increasing population of the respondents’ place of

residence in 2010 and 2013, while the multivariate analysis

revealed this dependency in 2010. As regards non-use, this

dependency was noticeable in the univariate model in 2013

and in the multivariate model—in both analysed years.

People who used dental care least frequently were

annuitants and pensioners. The individuals who resigned

from dental care most often despite such a need were social

welfare beneficiaries. It is not surprising that the situation

of pensioners and annuitants as well as social welfare

beneficiaries (in Poland these are usually unemployed

persons) is less favourable since these two groups usually

face the problem of exclusion (Manski et al. 2010; Patric

et al. 2006). The univariate and multivariate logistic

regression models showed that the group that resigned from

dental care considerably less frequently was annuitants and

pensioners when compared to waged and salaried

individuals.

Considerable growth of the Gini coefficient of equiv-

alised disposable income, (Eurostat 2017c) and a reduction

of the percentage of self-reported unmet needs for dental

examination (Eurostat 2017b) have been noticed in Poland

in recent years. In our study, it was found that the use of

dental services in the entire examined population did not

change much in the analysed period (from 10.9 to 10.6%),

yet the percentage of those who did not use dental care

when in need dropped noticeably (from 7.6 to 4.2%). The

Fig. 2 Reasons for non-use of dental care while needed (Poland 2010 and 2013)
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frequency of use in the case of the highest group was more

than twice as high as that in the case of the lowest group (as

regards income, education, place of residence). These

dependencies were confirmed also in the multivariate

regression model. However, when both statistical methods

were used, the differences in resigning from dental services

despite such a need were clear only for income and place of

residence. It can be assumed that people with a low SES

are more willing to use dental care when in need, but they

still use such care in general less often (for example, they

resign from preventive services and examinations of the

oral cavity).

The adopted methodology of a simultaneous comparison

of the general use and non-use of dental services while in

need depending on SES implies that the interventions

concerning reduction of health inequalities ought to focus

not only on the increasing availability of services to dis-

advantaged communities but also on health promotion and

education (Artnik et al. 2008). Both community-based and

individual intervention efforts should support behavioural

change, which plays a crucial role in oral health. Extensive

high quality observational studies, including prospective

studies, are required in order to identify the most effective

interventions in reducing health inequalities (Vanden-

broucke et al. 2014).
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