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Abstract

Background. The aging global population poses new challenges to healthcare systems, including dental
healthcare. This study analyzes the evolution of dental status within the aging population of Poland over
the last pre-pandemic decade.

Objectives. The goal of the study was to examine changes in dental health among Poland’s aging popu-
lation, with a specific focus on edentulism, partial tooth loss and functional dentition. Furthermore, the
study aimed to evaluate the influence of sociodemographic factors on oral health, assess the effectiveness
of public health initiatives, and identify persistent inequities in oral health.

Material and methods. The study utilized data from 2 representative population-based studies: the
PolSenior (PS) (2008—2009); and the PolSenior2 (PS2) (2018—2019). The comparative analysis involved
4,773 (PS) and 4,627 (PS2) Polish adults aged more than 65 years. The participants were categorized based
on the number of teeth present (0 — edentulism, 1-19 — partial tooth loss, >20 — functional dentition)
and analyzed for various factors, including age, sex, education level, and place of residence.

Results. The dental status of Polish older adults has improved over the past decade, with the prevalence
of edentulism decreasing from 45.8% to 36.1%, and the proportion of individuals with functional denti-
tion increasing from 6.0% to 15.0%. The prevalence of edentulism dropped from 49.4% to 40.5% among
women and from 40.3% to 29.3% among men, while functional dentition increased 2.5-fold in both
sexes. The most significant improvements were observed among the youngest seniors, with a reduction in
edentulism and an increase in functional dentition.

Conclusions. The findings of this study indicate a notable improvement in dental status of Polish older
adults, as evidenced by a decline in the prevalence of edentulism and an increase in functional dentition.
The research underscores the persistent disparities related to basic needs in relation to sociodemographic
factors in dental treatment.

Keywords: geriatric dentistry, dental health, older adult population, edentulous mouth, demographic
trends
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Highlights
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¢ The prevalence of edentulism among Polish older adults decreased significantly from 45.8% in 2009 to 36.1% in

2019.

» Lower education levels, rural residency and female sex are associated with higher rates of edentulism.
» Continued investment in preventive programs, improved access to dental care in rural areas, and education on oral
health are essential to reduce disparities among older adults in Poland.

Introduction

The global demographic landscape is undergoing a sig-
nificant transformation, characterized by an increasing
proportion of older adults. This shift, evident not only in
developed countries but also in emerging economies, car-
ries profound implications for healthcare systems glob-
ally. The increase in lifespan is leading to demographic
transformations that are likely to be among the most
impactful social changes of our century. As reported
by the United Nations (UN), the global population
of individuals aged 65 and older was 727,000,000 in 2020,
representing 9.3% of the world’s population. This figure is
projected to rise to 16% by the year 2050. A similar aging
trend has been observed in the European Union (EU).
From 1960, when only 9.6% of the EU population was over
65, the percentage rose to 20.3% by 2019 and is expected
to reach 31.3% by the end of the century.'? As reported
by the Polish Central Statistical Office on December 31,
2022, 22.9% of the Polish population was of post-working
age (over 60 years of age), compared to 16.8% in 2010.3

The older adult population is predisposed to various
systemic ailments, including oral diseases that can sub-
stantially affect their quality of life. Common issues, such
as difficulties with chewing, swallowing and speaking,
exacerbate the challenges faced by this age group.*®
Notably, tooth loss in older adults is often linked to preva-
lent conditions like caries and periodontal disease.®’
Periodontitis has a significant influence on the quality of life
of affected individuals, emphasizing the need for preven-
tive dental care to improve overall well-being and reduce
the burden of oral diseases.® Moreover, there is a wide-
spread belief that oral health tends to decline with age.
Additionally, research indicates that poor oral health may
increase vulnerability to systemic diseases and exacerbate
complications associated with coronavirus disease 2019
(COVID-19).910

Edentulism (toothlessness) is a common disability that
has an influence on general health, including functional
abilities as well as self-esteem and social interactions.!!
It is also associated with an increased risk of malnutri-
tion, cardiovascular diseases, gastrointestinal disorders,
and sleep apnea.!>”!* The global prevalence of edentu-
lism in individuals aged 45 and above was 22% worldwide
and 28% in Europe.!> Therefore, identifying covariates

of tooth loss is essential for the development of effective
preventive strategies.

While preventive programs typically focus on chil-
dren and adolescents, gerostomatology, the study of oral
health in older adults, is still developing. However, its
significance is expected to grow with the aging popula-
tion and the increasing life expectancy. A range of clas-
sifications are utilized to systematize the clinical presen-
tations of tooth loss, including topographic, quantitative
and occlusal morphological categories, supporting both
diagnostic and therapeutic analyses.!® In broader health
studies where dental aspects are not the primary focus,
the World Health Organization (WHO) classifications
based solely on the number of teeth present in the oral
cavity are commonly used. These classifications provide
a simplified assessment of the oral health status.

The PolSenior (PS) and PolSenior2 (PS2) studies aimed
to assess the current health and socioeconomic status
of the Polish elderly population, with a particular focus
on the oldest cohorts.!”!8 The goal of this substudy was to
conduct a comprehensive comparative analysis of dental
health status of Polish seniors and to identify shifts in the
oral health trends over the past decade.

Material and methods

The PS project, a cross-sectional study conducted from
2008 to 2009, involved a representative group of 4,979
Polish adults aged 65 and above. Recognized as a piv-
otal project for monitoring the health of Polish seniors,
it included the assessment of dental status, as well as
prevalence and utilization of dentures.!® A decade later,
in 2018-2019, this survey was replicated under the PS2
study with 5,987 newly selected participants, including
adults aged 60 and above. Both studies recruited partici-
pants from every administrative region in Poland, form-
ing cohorts in 5-year age bands. These cohorts, which
were comparable in size, maintained a balance between
female and male participants.

The sampling method for both the PS and PS2 studies
was based on a three-stage stratified and proportional
random sampling design, ensuring representation from
all regions of Poland. In the first stage, local administra-
tive units (urban, rural and urban-rural municipalities)
were selected arbitrarily. Next, within these units, specific
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streets or villages were randomly drawn. Finally, individ-
ual participants were selected using the PESEL (Universal
Electronic System for Registration of the Population)
registry, a comprehensive database managed by the
Ministry of the Interior and Administration of Poland,
which ensures accurate representation of the population
across different regions. In both studies, oversampling
was applied to ensure a sufficient number of participants
in older age groups, allowing for a detailed statistical
analysis across all age cohorts.1”18

The present study undertakes an analysis of the corre-
sponding groups from both studies, encompassing 4,773
individuals aged =65 from PS and 4,627 participants
of a similar age from PS2.

The participants were categorized into 3 groups based
on the number of teeth present: toothless individuals; those
with partial tooth loss (1-19 teeth); and those with func-
tional dentition (220 teeth). The analysis considered vari-
ous factors, including age groups (65-74, 75—84 and 285
years), sex, place of residence, and education level: primary
(primary or incomplete primary); vocational; secondary
(high school or post-secondary school); and higher.

Statistical analysis

The analysis involved a comparative evaluation of data
from both surveys. Descriptive statistics were employed
to summarize the findings. Comparative analyses, includ-
ing the y? test for categorical variables, were conducted
to discern significant differences in dental status between
the 2 time points. Age standardization was applied to ad-
just for demographic changes over the decade.

The statistical analyses were performed with the use
of Rv. 3.6.3 (R Core Team; https://cran.mi2.ai) and SAS®
9.4 TS1IMS5 (SAS Institute, Inc., Cary, USA). The data was
presented as percentages and 95% confidence intervals
(95% CIs). Sampling weights were included in the statisti-
cal calculations to account for the complex survey design,
using the R survey package. The post-stratification proce-
dure was used to match the age—sex sample distribution
to the population of Poland in 2019. The level of statistical
significance was set at p < 0.05.

Ethical considerations

Both the PS and PS2 surveys adhered to ethical guide-
lines throughout their execution. Moreover, written
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informed consent to participate in these studies was pro-
vided by the participants. The studies were conducted
in accordance with the local legislation and institutional
requirements and were approved by the Independent
Bioethics Commission (NKBBN/257/2017).1718

Results

A comparative analysis of the PS (2009) and PS2 (2019)
studies revealed a significant change in dental status of the
Polish population aged =65 years (Fig. 1). The prevalence
of edentulism decreased from 45.8% (CI: 42.3-49.3) to
36.1% (CI: 33.6—38.6), while the proportion of individuals
with functional dentition increased from 6.0% (CL: 4.6—7.5)
to 15.0% (CI: 12.8-17.2).

60% 1
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Partial tooth loss Functional dentition

Edentulism

Fig. 1. Prevalence of edentulism, partial tooth loss and functional dentition
in the PolSenior (PS) and PolSenior2 (PS2) population

Demographic perspective
Differences in sex

In women, the prevalence of edentulism decreased
from 49.4% to 40.5%, with an increase in functional den-
tition from 4.9% to 12.5% between the PS and PS2 stud-
ies (Table 1). A more pronounced improvement has been
observed in the male population, where edentulism rates
decreased from 40.3% to 29.3%, and the proportion of
individuals with functional dentition increased from 7.8%
to 19.0%. In the group of respondents with partial tooth

Table 1. Prevalence of edentulism, partial tooth loss and functional dentition among the population of Polish older adults in the Polsenior (PS) (n = 4,773)

and Polsenior 2 (PS2) (n = 4,627) studies

Edentulism Partial tooth loss Functional dentition
N IS I I N B
‘S female 494 (45.5-53.4) 40.5(37.3-43.6) 45.7 (41.8-49.6) 47.1 (44.2-50.0) 49 (3.1-6.7)* 12.5(9.9-15.0)* ‘
ex
male 40.3 (34.0-46.5)* 293 (26.4-32.2)* 52.0 (46.7-57.3) 51.7 (48.5-54.9) 7.8 (5.5-10.0)* 19.0 (15.6-22.4)* ‘

* statistically significant difference between PS and PS2 (p < 0.05, x? test). Data presented as percentage (%) (95% confidence interval (C))).
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loss, no significant changes were observed among both
women and men between the 2 studies. In the original PS
study, the differences in the prevalence of edentulism and
functional dentition between women and men were not
statistically significant. However, a decade later, a marked
improvement in dental health was observed among men
compared to women, as evidenced by lower rates of eden-
tulism and higher rates of functional dentition (Table 1).

Age stratification trends

The prevalence of edentulism increased with age in both
studies, reaching a peak of 67.3% in females and 54.7% in
males in 2009, and 69.4% in females and 55.5% in males in
2019 among individuals over 85 years of age. The findings
of both studies demonstrated an inverse relationship
between functional dentition and age (Table 2 and Table 3).

In the 65-74 age group, the prevalence of edentulism
exhibited a significant decline among women, from 40.8%
in PS to 28.8% in PS2, and among men, from 36.8% to
21.1%, respectively. In parallel, an increase in functional
dentition was observed, from 7.4% to 18.4% among women
and from 9.3% to 24.4% among men.

In the 75-84 age cohort, a significant change was
observed only in women with functional teeth: 2.2% in PS
compared to 6.8% in PS2. No alterations in dental status
were identified in the oldest analyzed group.

The difference in the prevalence of edentulism between
men and women was not observed in the youngest ana-
lyzed cohort (65-74 years) in both studies. In PS, eden-
tulism was more prevalent in women aged 75-84 years
than in men, while 10 years later, the difference between
sexes was statistically significant only in the oldest group
(=85 years).

Table 2. Prevalence of edentulism, partial tooth loss and functional dentition among the population of Polish elderly women in the Polsenior (PS) (n = 2,314)
and Polsenior 2 (PS2) (n = 2,371) studies, categorized by age, education level and place of residence

Partial tooth loss Functional dentition

I Edentulism

65-74 408 (35.0-46.7)%  28.8 (24.9-32.6)*

Age 75-84 570 (513-62.7) 47.8 (42.6-53.0)
[years]

>85 673 (603-743) 694 (64.4-743)
primary 585(529-64.1) 569 (52.7-61.2)
Education vocational 404 (31.3-49.5)  37.9(31.1-44.6)
level secondary 390 (324-456)  31.2 (26.8-35.6)

higher 164(9.0-239)  18(11.8-24.2)
rural area 56.9 (49.7-64.1)  50.7 (46.3-55.0)
Place city (<50.000 residents) 482 (42.0-545) 383 (33.9-426)
of residence ity (50.000-200000 residents)  51.3 (43.0-59.6) 364 (28.2-44.5)
city (200000 residents) 345 (282-409) 267 (21.2-323)

51.8(45.7-579) 528 (482-574) 74(46-102* 184 (146-223)*
40.8 (35.2-46.3) 454 (40.7-50.1) 2.2 (0.9-3.6)* 6.8 (4.6-9.0)*
319(25.0-389) 288(23.8-33.7) 0.8 (0.0-1.7) 1.8 (0.9-2.8)
40.2 (34.5-459) 408 (36.5-45.2) 1.3(0.5-2.0) 22(1.2-32)
529(43.0-62.7) 52.5(450-60.1)  6.7(0.6-12.9) 9.6 (56-13.6)
52.1 (435-60.6) 520 (474-566)  89(4.1-13.7) 16.8 (13.5-20.1)
63.7 (543-73.0)* 47.1(404-53.8) 199(11.5-282) 34.9(27.0-42.8)
42.2(35.0-495) 44.0(39.3-48.8) 0.9 (0.2-1.5)* 53 (2.9-7.7)*
464 (40.3-526) 49.9 (44.8-55.1) 3(26-8.1)% 11.8 (85-15.1)*
432 (351-514) 492 (41.1-57.3) 5(2.3-8.6)* 144 (9.0-19.8)*
53.6(451-62.1) 480 (41.1-54.8) 11.9(6.9-16.9)* 253 (20.7-29.9)*

* statistically significant difference between PS and PS2 (p < 0.05, x? test). Data presented as % (C)).

Table 3. Prevalence of edentulism, partial tooth loss and functional dentition among the population of Polish elderly men in the Polsenior (PS) (n = 2,459)
and Polsenior 2 (PS2) (n = 2,256) studies, categorized by age, education level and place of residence

et Edentulism

65-74 368 (27.8-458)* 21.1 (17.1-25.2)*
Qgezrs] 75-84 442 (396-488) 414 (37.3-455)
>85 547 (47.1-624)  55.5 (49.0-62.1)
primary 453 (39.8-50.8) 414 (35.6-47.1)
Education vocational 447 (286-609)  27.6(21.6-336)
level secondary 374 (29.0-457) 256 (21.3-29.8)
higher 186(105-26.8) 183 (124-24.1)
rural area 425 (37.3-47.8)* 30.3(25.9-34.6)*
Place city (<50.000 residents) 38.8(33.9-43.7) 306(25.3-35.8)
of residence ity (50,000-200.000 residents)  44.6 (38.3-50.9)  32.2 (23.3-41.0)
city (>200.000 residents) 357 (14.9-564) 23.0(19.0-26.9)

Partial tooth loss

539(46.6-61.3) 545(49.7-59.2) 93 (6.1-124)* 244 (196-29.2)*
50.0 (45.3-54.7) 483 (44.3-52.2) 5.7 (3.5-8.0) 10.3 (6.9-13.8)
42.7 (349-505) 41.1(35.1-47.1) 26(1.1-4.1) 34(15-53)
504 (44.7-56.1)  51.2 (46.0-56.5) 4.3(0.6-8.0) 74(4.0-10.7)
489 (34.1-63.7)  54.0(47.5-60.6 64 (22-10.6)* 183 (123-244)*

552 (46.3-64.2)
59.5(48.3-70.7)
53.7 (47.1-60.2)
54.3 (49.1-59.5)
47.0 (39.7-54.4)
515 (35.5-67.4)

)
50.7 (45.0-56.4)
49.1 (39.5-58.7)
54.6 (49.6-59.6)
49.6 (43.7-55.6)
455 (37.9-53.1)
54.1 (46.9-61.4)

Functional dentition

74 (44-104)*
219(11.4-323)
3.8 (1.1-6.5)*
6.9 (4.2-9.7)*
84 (2.9-13.8)*
12.8(7.1-18.6)

237 (18.3-29.2)*
327 (22.9-42.4)
15.1 (9.4-20.8)*
19.8 (12.7-26.9)*

223 (154-29.3)*
229(15.1-30.8)

* statistically significant difference between PS and PS2 (p < 0.05, x? test). Data presented as % (C)).
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Educational impact

The findings of both studies indicated a significant
relationship between the level of education and dental status,
irrespective of sex (Table 2 and Table 3). The highest per-
centage of edentulous individuals was observed among
those with primary education: 58.5% of women in PS and
56.9% of women in PS2; and 45.3% of men in PS and 41.4%
of men in PS2. The results suggest that the prevalence
of edentulism decreases with increasing educational lev-
els, reaching the lowest values among individuals with
higher education, both among women and men.

Consequently, an increasing percentage of people with
functional dentition was observed as the level of educa-
tion increased in both sexes. In 2019, only 2.2% of women
and 7.4% of men with primary education had more than
20 teeth, compared with one-third of those with higher
education. Statistically significant changes between the
2 studies were observed in functional dentition in men
with vocational and secondary education (Table 3), and
in women with partial tooth loss who had received higher
education (Table 2).

Place of residence

The findings of both studies indicated a tendency
toward improved dental conditions with an increase in
the size of the place of residence.

The prevalence of edentulism significantly decreased
among male residents of rural areas over the course
of a decade, from 42.5% to 30.3% (Table 3). A positive
trend in reducing toothlessness was also demonstrated in
all urban centers, but without any statistically significant
differences.

Positive and statistically significant changes were
observed among respondents with functional dentition,
irrespective of their sex and place of residence. The preva-
lence of functional dentition increased most markedly, by
almost fivefold, in rural areas: from 0.9% to 5.3% in women
and from 3.8% to 15.1% in men (Table 2 and Table 3).

Discussion

The present study provides a comprehensive analysis
of changing dental health patterns among Polish seniors
in the context of global demographic aging trends, which
forecast a substantial increase in the older population by
the year 2050. This transition presents unique health-
care challenges, including oral health. Notably, edentu-
lism has been reported to affect over 60% of older adults
in Brazil, while significantly lower rates have been
observed in countries such as South Korea (11%) and Japan
(13.8%).1°-2! These variations underscore the influence
of geographic, economic and social factors on oral health
outcomes on a global scale. For example, studies have
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shown that rural residents of China are more susceptible
to edentulism, while urban residents of Ghana and South
Africa face higher rates of this condition.??

This study is notable for its use of nationally represen-
tative data to evaluate long-term trends in dental health
among older adults in Poland. The findings of this study
revealed a substantial improvement in oral health over
the course of a decade. Specifically, the edentulism rate
decreased from 45.8% to 36.1%, and functional denti-
tion increased 2.5-fold from 6.0% to 15.0%, mirroring
advancements observed in Europe.?*?* However, despite
the overall positive trend, Poland’s rates remain higher than
the WHO benchmark of less than 15% of individuals aged
65—74 years who are edentulous, a target already reached
by Germany (10.7%), France (9.1%) and Denmark (6.8%).
Moreover, Sweden and Switzerland have been observed to
report some of the lowest rates of edentulism in Europe.?>2¢
This discrepancy highlights the need for the implementa-
tion of targeted public health strategies aimed at mitigating
disparities rooted in socioeconomic and regional factors.

In accordance with international research, our study
demonstrated that lower education levels are associated
with higher rates of edentulism.?? Socioeconomic factors
and limited dental visits have been identified as significant
predictors of oral health disparities in both international
and regional studies.?” Polish seniors with primary edu-
cation exhibited higher edentulism rates, with only 2.2%
of women and 7.4% of men in this group retaining func-
tional dentition. Individuals with higher education levels
exhibited a significantly higher tooth retention rate of
approx. %.28 These disparities reflect patterns observed in
both Europe and the United States, where lower educational
attainment correlates with increased rates of tooth loss
and fewer preventive dental behaviors.*?° This correlation
between the level of education and oral health suggests
that improving health literacy and access to preventive care
could significantly enhance outcomes in Poland.

Geographic location plays a vital role in shaping dental
health. As observed in other regions of the world, urban
Polish residents generally exhibit better oral health,
attributable to higher access to healthcare services and
socioeconomic advantages.*® Our study also identified
encouraging improvements among rural residents, where
the prevalence of functional dentition among rural women
increased nearly fivefold, from 0.9% to 5.3%, and among
men from 3.8% to 15.1% over the decade.?*? These posi-
tive shifts may be influenced by public health initiatives
targeting rural areas and broader efforts within the EU to
reduce health inequities. However, continued investment
is needed to effectively address the urban-rural disparities.

Differences in dental health between sexes were also
observed. A decline in the prevalence of edentulism was
observed among both sexes; however, men demonstrated
a more significant improvement in functional dentition,
with a rise from 7.8% to 19.0%.%* This pattern may reflect
recent health initiatives, changing health behaviors, or
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differential access to dental care. In contrast, women, who
generally adopt a more proactive stance toward preven-
tive health measures, encounter additional risks such as
postmenopausal bone loss and a prolonged life expectancy.
These factors contribute to elevated edentulism rates
among older women.3*-%7

The findings of the present study indicate significant
generational differences, particularly between the 65-74
and >85 cohorts. The youngest seniors, born between
1945 and 1954, have experienced marked improvements
in functional dentition and a decline in edentulism. These
changes likely reflect the post-World War II advancements
in healthcare and socioeconomic conditions that benefited
this cohort. Conversely, the oldest group, born during
a period of economic hardship, exhibits persistently high
levels of edentulism, emphasizing the long-term impact
of early-life socioeconomic conditions on oral health.?8

The stability of the group with partial tooth loss over
the decade can be understood by recognizing it as a tran-
sitional group. The decline in the number of edentulous
individuals and the increase in functional dentition were
influenced by advancements in dental care, education
and preventive measures. As dental health has improved,
older adults have been able to maintain a significant num-
ber of teeth, which increased the proportion of individuals
with functional dentition. This shift potentially reduced
the size of the group with partial tooth loss. At the same
time, the reduction in the prevalence of edentulism has
led to a reduction in tooth loss. Individuals who would
have been edentulous in the past are now more likely
to retain their teeth, placing them in the partial tooth
loss category. Consequently, the partial dentition group
has remained stable, balancing the increase in functional
dentition and the decrease in edentulism.

The results of the present study underscore the critical
role of targeted public health initiatives in addressing oral
health disparities across various demographic factors,
including age, education, sex, and geographic location.
Several countries have successfully implemented mod-
els for such initiatives. For instance, mobile dental clin-
ics in underserved rural areas, widely used in countries
such as the United States and Australia, could expand
access to preventive and restorative care in Poland’s rural
regions.3®% Similarly, training general practitioners to
conduct basic oral health screenings, a common practice
in Scandinavian countries, could enhance early detection
and improve outcomes for older adults.** Educational
programs promoting oral hygiene and addressing factors
like tobacco use, modeled after Japan and South Korea’s
public health campaigns, could also be beneficial.*!

Limitations

While the present study offers valuable insights into
the dental health trends among Polish older adults over
a decade, several limitations must be acknowledged. First,
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the response rates of 42% for PS and 56% for PS2 indicate
potential sampling bias. Those who declined to partici-
pate may have had different oral health profiles compared
to the participants, which could have affected the gener-
alizability of the results. Furthermore, the cross-sectional
design of the study provides a snapshot of health trends at
2 distinct points in time, which limits the ability to draw
causal inferences regarding the factors driving changes in
dental health between 2009 and 2019. Despite the efforts
to standardize data collection methods across the 2 sur-
veys, minor variations in data collection techniques or dif-
ferences in participants’ recollections over time may have
introduced measurement bias. These potential differences
could affect the comparability of the 2 cohorts. Finally, the
findings of this study are largely applicable to Poland, and
the generalizability of these results to other countries may
be limited by differences in healthcare systems, economic
conditions and demographic structures.!”!8

Conclusions

The comparative analysis of the PS (2009) and PS2
(2019) studies demonstrated a significant improvement
in the dental health of Polish older adults over the span
of a decade. These improvements are particularly evident
in the youngest senior population (65—74 years), suggest-
ing that advancements in dental care, increased health
awareness and improved socioeconomic conditions have
favorably impacted the oral health of older adults entering
retirement age. Despite these encouraging developments,
the study highlights persistent disparities related to sex,
as well as sociodemographic factors, including education
level and place of residence.

Continued efforts are necessary to maintain the positive
trends observed and to ensure that all segments of the older
adult population benefit equally from advancements in
dental care. Collaboration among policymakers, health-
care providers and community organizations is crucial
to prioritize oral health as a critical component of overall
well-being in older adults. Future research should focus
on longitudinal studies to monitor these trends and evalu-
ate the effectiveness of implemented public health strate-
gies. By doing so, Poland can work toward improving the
quality of life for its aging population, contributing to bet-
ter health outcomes and a more equitable society.

Ethics approval and consent to participate

Not applicable.

Data availability

The datasets generated and/or analyzed during the cur-
rent study are available from the corresponding author on
reasonable request.



Dent Med Probl. 2025;62(1):23-30

Consent for publication

Not applicable.

Use of Al and Al-assisted technologies

Not applicable.

ORCID iDs

Wojciech Dabrowski
Kacper Jagietto
Matgorzata Mossakowska
Klaudia Suligowska
Tomasz Roman Zdrojewski
Jerzy Chudek

Renata Gérska

https://orcid.org/0000-0003-2066-4309
https://orcid.org/0000-0001-7138-5049
https://orcid.org/0000-0002-9340-3188
https://orcid.org/0000-0002-8443-6316
https://orcid.org/0000-0001-6015-8561
https://orcid.org/0000-0002-6367-7794
https://orcid.org/0000-0002-2769-7587

References

1.

Gallego Berciano P, Rodriguez-Alarcon LGSM, Pérez de Vargas
Bonilla E, et al. Long-term care facilities for the elderly: Surveillance
of communicable diseases as part of health care and protection [in
Spanish]. Rev Esp Salud Publica. 2022;96:1-10. PMID:36384906.

. World Health Organization. Oral Health in Ageing Societies:

Integration of Oral Health and General Health. Geneva, Switzerland:
World Health Organization; 2006. https:/iris.who.int/bitstream/
handle/10665/43531/9789241594501_eng.pdf;jsessionid=57DD73
C039CDB6A1E3AA4AF5441F804C?sequence=1. Accessed June 20,
2024.

. Central Statistical Office (Poland). Prognoza ludnosci na lata

2014-2050. https://stat.gov.pl/obszary-tematyczne/ludnosc/prog-
noza-ludnosci/prognoza-ludnosci-na-lata-2014-2050-opracowa-
na-2014-r-1,5.html. Accessed August 31, 2024.

. Razak PA, Richard KMJ, Thankachan RP, Hafiz KAA, Kumar KN,

Sameer KM. Geriatric oral health: A review article. J Int Oral Health.
2014;6(6):110-116. PMID:25628498.

. Liu B, Dion MR, Jurasic MM, Gibson G, Jones JA. Xerostomia and

salivary hypofunction in vulnerable elders: Prevalence and etiology.
Oral Surg Oral Med Oral Pathol Oral Radiol. 2012;114(1):52-60.
doi:10.1016/j.0000.2011.11.014

. Al-Nasser L, Lamster IB. Prevention and management of periodontal

diseases and dental caries in older adults. Periodontol 2000.
2020;84(1):69-83. d0i:10.1111/prd.12338

. Thomson WM. Epidemiology of oral health conditions in older

people. Gerodontology. 2014;31 Suppl 1:9-16. doi:10.1111/ger.12085

. Wasacz K, Chomyszyn-Gajewska M, Hukowska D. Oral health-

related quality of life (OHRQoL) in Polish adults with periodontal
diseases, oral mucosal diseases and dental caries. Dent Med Probl.
2022;59(4):573-581. d0i:10.17219/dmp/146195

. Marouf N, Cai W, Said KN, et al. Association between periodontitis

and severity of COVID-19 infection: A case-control study. J Clin
Periodontol. 2021;48(4):483-491. doi:10.1111/jcpe.13435

. Liu WY, Chuang YC, Chien CW, Tung TH. Oral health diseases

among the older people: A general health perspective. J Mens
Health. 2021;17(1):7-15. d0i:10.31083/jomh.v17i1.316

. Hunter E, Congdon N, de Moura Brito L, et al. The global

impact of edentulism: A systematic review. Eur J Public Health.
2023;33(Suppl 2):1134. doi:10.1093/eurpub/ckad160.1134

. Sutariya P, Mehta D, Shah H, Shah V, Karia V, Goyal T. A systematic

review on impact of edentulism on nutritional status of elderly
adults as compared to dentulous adults. J Curr Med Res Opin.
2020;3(11):739-748. doi:10.15520/jcmro.v3i11.368

. Emami E, de Souza RF, Kabawat M, Feine JS. The impact of edentulism

on oral and general health. Int J Dent.

doi:10.1155/2013/498305

2013;2013:498305.

. Miller F, Naharro M, Carlsson GE. What are the prevalence and

incidence of tooth loss in the adult and elderly population in
Europe? Clin Oral Implants Res. 2007;18 Suppl 3:2-14. doi:10.1111/
j.1600-0501.2007.01459.x

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

29

. Borg-Bartolo R, Roccuzzo A, Molinero-Mourelle P, et al. Global

prevalence of edentulism and dental caries in middle-aged and
elderly persons: A systematic review and meta-analysis. J Dent.
2022;127:104335. doi:10.1016/j.jdent.2022.104335

. McGarry TJ, Nimmo A, Skiba JF, Ahlstrom RH, Smith CR,

Koumjian JH. Classification system for complete edentulism. The
American College of Prosthodontics. J Prosthodont. 1999;8(1):27-39.
doi:10.1111/j.1532-849X.1999.tb00005.x

Wierucki £, Kujawska-Danecka H, Mossakowska M, et al. Health
status and its socio-economic covariates in the older population
in Poland - the assumptions and methods of the nationwide,
cross-sectional PolSenior2 survey. Arch Med Sci. 2020;18(1):92-102.
doi:10.5114/aoms.2020.100898

. Btedowski P, Mossakowska M, Chudek J, et al. Medical, psychological

and socioeconomic aspects of aging in Poland: Assumptions and
objectives of the PolSenior project. Exp Gerontol. 2011;46(12):1003-1009.
doi:10.1016/j.exger.2011.09.006

. Peres MA, Barbato PR, Guimaraes Bahia Reis SC, Soares de Morais

Freitas CH, Ferreira Antunes JL. Tooth loss in Brazil: Analysis of the
2010 Brazilian Oral Health Survey [in Portuguese]. Rev Saude Publica.
2013;47 Suppl 3:78-89. doi:10.1590/50034-8910.2013047004226
Han DH, Khang YH, Choi HJ. Association of parental education with
tooth loss among Korean elders. Community Dent Oral Epidemiol.
2015;43(6):489-499. doi:10.1111/cdoe.12172

Ito K, Aida J, Yamamoto T, et al; JAGES Group. Individual- and
community-level social gradients of edentulousness. BMC Oral
Health. 2015;15:34. doi:10.1186/512903-015-0020-z

Kailembo A, Preet R, Stewart Williams J. Common risk factors and
edentulism in adults aged 50 years and over in China, Ghana, India,
and South Africa: Results from the WHO Study on global AGEing
and adult health (SAGE). BMC Oral Health. 2017;17(1):29. doi:10.1186/
$12903-016-0256-2

Bloom DE, Canning D, Lubet A. Global population aging: Facts,
challenges, solutions & perspectives. Daedalus. 2015;144(2):80-92.
doi:10.1162/DAED_a_00332

Mdller F, Shimazaki Y, Kahabuka F, Schimmel M. Oral health for
an ageing population: The importance of a natural dentition in
older adults. Int Dent J. 2017;67 Suppl 2(Suppl 2):7-13. doi:10.1111/
idj.12329

Schwendicke F, Nitschke |, Stark H, Micheelis W, Jordan RA.
Epidemiological trends, predictive factors, and projection of tooth
loss in Germany 1997-2030: Part Il. Edentulism in seniors. Clin Oral
Investig. 2020;24(11):3997-4003. doi:10.1007/s00784-020-03265-w
Konig J, Holtfreter B, Kocher T. Periodontal health in Europe: Future
trends based on treatment needs and the provision of periodontal
services — position paper 1. Eur J Dent Educ. 2010;14 Suppl 1:4-24.
doi:10.1111/j.1600-0579.2010.00620.x

Persi¢ Bukmir R, Paljevi¢ E, Pezelj-Ribaric¢ S, Brekalo Prso |. Association
of the self-reported socioeconomic and health status with untreated
dental caries and the oral hygiene level in adult patients. Dent Med
Probl. 2022;59(4):539-545. doi:10.17219/dmp/138908

Hassel AJ, Safaltin V, Grill S, et al. Risk factors for tooth loss in middle
and older age after up to 10 years: An observational cohort study.
Arch Oral Biol. 2018;86:7-12. d0i:10.1016/j.archoralbio.2017.11.001
Kesternich |, Siflinger B, Smith JP, Winter JK. The effects of World
War Il on economic and health outcomes across Europe. Rev Econ
Stat. 2014;96(1):103-118. d0i:10.1162/REST_a_00353

Birch S, Listl S. The economics of oral health and health care. Max
Planck Institute for Social Law and Social Policy Discussion Paper
No. 07-2015. doi:10.2139/ssrn.2611060

Hamano T, Takeda M, Tominaga K, Sundquist K, Nabika T. Is
accessibility to dental care facilities in rural areas associated with
number of teeth in elderly residents? Int J Environ Res Public Health.
2017;14(3):327. doi:10.3390/ijerph14030327

Mundt T, Polzer |, Samietz S, et al. Gender-dependent associations
between socioeconomic status and tooth loss in working age
people in the Study of Health in Pomerania (SHIP), Germany.
Community Dent Oral Epidemiol. 2011;39(5):398-408. doi:10.1111/
j.1600-0528.2010.00607.x

Stock C, Jurges H, Shen J, Bozorgmehr K, Listl S. A comparison
of tooth retention and replacement across 15 countries in the
over-50s. Community Dent Oral Epidemiol. 2016;44(3):223-231.
doi:10.1111/cdoe.12209


https://iris.who.int/bitstream/handle/10665/43531/9789241594501_eng.pdf;jsessionid=57DD73C039CDB6A1E3AA4AF5441F804C?sequence=1
https://iris.who.int/bitstream/handle/10665/43531/9789241594501_eng.pdf;jsessionid=57DD73C039CDB6A1E3AA4AF5441F804C?sequence=1
https://iris.who.int/bitstream/handle/10665/43531/9789241594501_eng.pdf;jsessionid=57DD73C039CDB6A1E3AA4AF5441F804C?sequence=1
https://stat.gov.pl/obszary-tematyczne/ludnosc/prognoza-ludnosci/prognoza-ludnosci-na-lata-2014-2050-opracowana-2014-r-,1,5.html
https://stat.gov.pl/obszary-tematyczne/ludnosc/prognoza-ludnosci/prognoza-ludnosci-na-lata-2014-2050-opracowana-2014-r-,1,5.html
https://stat.gov.pl/obszary-tematyczne/ludnosc/prognoza-ludnosci/prognoza-ludnosci-na-lata-2014-2050-opracowana-2014-r-,1,5.html

30

34.

35.

36.

37.

38.

39.

40.

41.

Lipsky MS, Su S, Crespo CJ, Hung M. Men and oral health:
A review of sex and gender differences. Am J Mens Health.
2021;15(3):15579883211016361. doi:10.1177/15579883211016361
Sharipovna NN, Bustanovna IN. Assessment of clinical and morpho-
logical changes in the oral organs and tissues in post-menopause
women. Frontline Med Sci Pharm J. 2022;2(5):60-67. doi:10.37547/
medical-fmspj-02-05-08

Pan MY, Hsieh TC, Chen PH, Chen MY. Factors associated with
tooth loss in postmenopausal women: A community-based cross-
sectional study. Int J Environ Res Public Health. 2019;16(20):3945.
doi:10.3390/ijerph16203945

Central Statistical Office (Poland). Life Expectancy of Poland in
2023.  https://stat.gov.pl/en/topics/population/life-expectancy/
life-expectancy-of-poland-in-2023,2,17.html. Accessed September
1,2024.

World Health Organization, Regional Office for Europe. Addressing
the Social Determinants of Health: The Urban Dimension and the
Role of Local Government. Copenhagen, Denmark: WHO Regional
Office for Europe; 2012. https:/iris.who.int/handle/10665/130067.
Accessed September 1, 2024.

VashishthaV, Kote S, Basavaraj P, Singla A, Pandita V, Malhi RK. Reach
the unreached - a systematic review on mobile dental units. J Clin
Diagn Res. 2014;8(8):ZE05-ZE08. doi:10.7860/JCDR/2014/8688.4717
Nash DA, Friedman JW, Kardos TB, et al. Dental therapists: A global
perspective. Int Dent J. 2012;58(2):61-70. doi:10.1111/j.1875-
595x.2008.tb00177.x

Matsuyama Y, Aida J, Watt RG, et al. Dental status and compression
of life expectancy with disability. J Dent Res. 2016;96(9):1006-1013.
doi:10.1177/0022034517713166

W. Dabrowski et al. Polish older adults: Changes in dental status


https://stat.gov.pl/en/topics/population/life-expectancy/life-expectancy-of-poland-in-2023,2,17.html
https://stat.gov.pl/en/topics/population/life-expectancy/life-expectancy-of-poland-in-2023,2,17.html
https://iris.who.int/handle/10665/130067

