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Abstract
Objectives. The aim of the study was to analyze the relationship between selected socio-demographic factors and tooth 
loss in patients using removable dentures.  
Materials and method. The study comprised 321 individuals, all of whom were residents of the Lublin province in south-
eastern Poland. The study investigated the influence of socio-demographic factors, such as gender, age and education on 
the severity of tooth loss. To analyze the structure of tooth loss, the classifications by Galasińska-Lansberger and by Eichner 
were used. The results were analyzed statistically.  
Results. Edentulous gaps and lateral edentulism in the maxilla were significantly more frequent in women, while mixed 
tooth loss was more frequent in men, while the percentages of men and women with maxillary edentulism were similar. 
There were no statistically significant gender-specific differences concerning mandibular edentulism. The number of 
individuals who reported total tooth loss in both the maxilla and the mandible increased with age, the differences being 
statistically significant. Individuals with primary education only were significantly more likely to report maxillary edentulism, 
while a high percentage of those with secondary or higher education reported edentulous gaps in the maxilla. There was 
no statistically significant relationship between education and the type of tooth loss in the mandible.  
Conclusions. There is a strong relationship between age and education level on the one hand, and the severity of tooth 
loss on the other. However, gender exerts no significant influence on tooth loss, which was confirmed using 2 classifications 
of edentulism.
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INTRODUCTION

In 2010, edentulous people constituted some 2.3% of the global 
population (158 million people). Determining the highest 
possible number of factors that might affect this appears 
important. Researching the epidemiology of tooth loss would 
make it easier to prevent and cure edentulism [1], allowing 
individuals to keep the masticatory system functioning and 
the teeth healthy. There is a strong relationship between 
low socio-economic status and poor oral health. Such a 
tendency is present both in rich and developing nations [2]. 
In 2006, the World Health Organization (WHO) found the 
following factors to have impact on oral health: gender, age, 
work environment, education level, medical care availability, 
food and drinking and water quality. Taking action by the 
government toward implementing health-oriented policies, 
both on the local and national level, and promoting various 
social actions focusing on healthy lifestyle, including oral 
health, might positively affect oral health indexes. The WHO 
have paid special attention to improving the health of people 
living in East and Central Europe. They have done so by 
recognizing the health needs by various societies and tackling 
negative social trends [3].

The number of edentulous individuals has decreased over 
the past years and so has the demand for complete dentures; 
however,, the number of people using partial dentures has 
increased. Despite the overall trend, there are still differences 
in terms of edentulism prevalence, both on the national and 
regional level [4]. Research studies conducted in Poland 
between 1998 – 2009 paint a totally different picture. At 
that time, the number of edentulous individuals aged 35–
44 had more than doubled. The number of individuals of 
both genders keeping the masticatory system functional 
has decreased. At the same time, the number of people with 
natural teeth has slightly increased over the decade [5].

Numerous studies investigating the relationship between 
teeth loss and socio-economic status have been conducted 
worldwide, although there are some important discrepancies 
between these findings [6]. Some consequences of teeth loss 
include deterioration of masticatory functions, neuromuscular 
disorders, as well as disrupted occlusal relationships, which 
may hugely deteriorate the quality of life [7]. There are also 
some aesthetic concerns related to teeth loss, which may affect 
the social acceptance of individual people [8].

OBJECTIVE

The presented study investigated the relationship between 
selected socio-demographic features and teeth loss in 
residents using removable dentures in the Lublin Region.
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MATERIALS AND METHOD

321 individuals using removable dentures, all residents 
of Lublin Region in south-eastern Poland, were chosen at 
random. The authors of the study assessed the influence of 
the following factors: gender, age, education over tooth loss. 
The subjects were divided into 3 age groups: up to 50 years of 
age, 51–70 years of age, and over 70 years of age. The subjects 
were also divided according to their educational level: basic, 
professional, as well as middle and higher education. A 
classification by the Galasińska-Landsberger and Eichner 
Index were used. The former distinguishes between 5 classes 
of teeth loss. Class 1 – damage of either one tooth or a group 
of teeth located close to the dental arch, class 2 – interdental 
loss, class 3 – edentulous areas (either uni- or bilateral) 
located posterior to the remaining natural teeth, class 4 – 
mixed teeth loss (missing anteriors and posteriors), and 
class 5 – edentulism [9]. Eichner divided occlusal contact 
between natural teeth into the following classes: A, B, C, 
further divided into smaller groups. Class A – a maximum 
of four supporting zones, out of which different groups are 
distinguished: A1 (a dental arch with 4 support zones without 
any lacking teeth), A2 (A dental arch with 4 support zones 
with tooth loss on one side of the jaw) and A3 (a dental arch 
with 4 support zones, with tooth loss on both the lower and 
upper mandibles). Class B is defined as having 1–3 supporting 
zones, or tooth contact in the frontal area only: B1 – a denture 
with 3 support zones, B2 – a denture with 2 support zones, 
B3 – a denture with 1 support zone, and B4 – a denture 
without any support zone and with contact occlusion only 
at the anterior teeth. Class C has no supporting zones: C1 – a 
denture without any support zones with teeth remaining on 
the lower and upper mandible, C2 – a denture without any 
support zone with one edentulous jaw, and C3 – edentulism 
in both maxilla and mandible [9]. The results were analyzed 
statistically. The data was analyzed using Statistica 10.0 
software (StatSoft, Poland).

RESULTS

Galasińska-Landsberger classification – Maxilla. Gender-
specific analysis of maxillary edentulism showed that women 
statistically more frequently experienced interdental losses 
(class II) or edentulous space (class III) in the maxilla, while 
in case of men, these were mainly mixed losses (class IV). 
The percentage of men and women suffering from maxillary 
edentulism was similar (Fig. 1).

Taking various age groups into consideration, the reported 
differences were deemed statistically significant (Chi2=20.29; 
df=6; p=0.002) (Fig. 2). The number of edentulous individuals 
increased with age.

It was noted that patients’ educational level had some 
statistically significant influence over teeth losses in the jaw 
(Chi2=14.72; df=6, p=0.023) (Fig. 3).

Mandible. The presented study paid attention to mandibular 
edentulism, using the classification by Galasińska-
Landsberger. It was reported that class 2 occurred in 13 
female patients, class 3 in 66 patients (30.14%), class 4 in 
91 patients (41.55%), and class 5 in 49 patients (22.37%). In 
the case of male patients, class 2 was reported in 10 patients 
(9.80%), class 3 in 34 (33.33%), class 4 in 42 (41.18%), and 

class 5 in 16 patients (15.69%). There were no statistically 
significant gender differences in this regard (Chi2=3.22; df=3; 
p=0.359).

Taking various age groups into consideration, the reported 
differences were deemed statistically significant (Chi2=21.88; 
df=6; p=0.001) (Fig. 4). There were no statistically significant 
differences between subjects of different educational levels 
(Chi2=8.55; df=6; p=0.20). Despite that, most subjects 
suffering from class 3 edentulism (edentulous areas located 
posterior to the remaining natural teeth) were those who had 
basic vocational education, while in the case of edentulous 
subjects (class 5), most had primary education only (Fig. 5).

Eichner Index. In the case of distribution of missing teeth in 
the study group according to the Eichner classification, the 

Figure 1. Maxillary edentulism by gender (using the classification by Galasińska-
Landsberger)

Figure 2. Maxillary edentulism by age groups (using the classification by 
Galasińska-Landsberger)

Figure 3. Maxillary edentulism by educational level (using the classification by 
Galasińska-Landsberger)
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findings were as follows: class B1 – 3 patients (0.93%), class 
B2 – 19 patients (5.92%), class B3 – 48 patients (14.95%), class 
B4 – 51 patients (15.89%), class C1 – 39 patients (12.15%), 
class C2 – 104 (32.40%), and class C3 – 57 patients (17.76%).

The classification by Eichner was used to assess the 
differences in teeth loss between men and women and 
revealed no statistically significant differences (Chi2=8.06; 
df=6; p=0.17).

Due to an insufficient number of subject fitting particular 
categories, they were divided into 2 age groups. The first 
comprised subjects aged up to 50, while the other consisted 
of patients over the age of 50. It appeared that teeth losses 
(assessed using the Eichner Index) were statistically related 
to patients’ age (Chi2=29.69; df=6; p=0.01). One-third of the 
subjects in the older age group were reported with Eichner 
Class C2 – a denture without any support zone with one 
edentulous jaw, and another one-fifth were reported with 
both jaws edentulous (Class C3).

There is a statistically significant relationship between 
education level and teeth loss. Apparently, there are some 
differences between patients with different education levels 
(Chi2=25.53; df=12;p=0.012). Over a quarter of subjects with 
primary education had no teeth in the mandible and the 
maxilla (C3), while about one-third had a denture without 
any support zone, with one edentulous jaw (C2 group).

DISCUSSION

The authors’ own research has shown that the number of 
edentulous people increases along with age. This tendency 
appears in both the upper and lower dental arch, and 
complies with the results of various studies conducted in 

Europe, Africa, Asia and South America showing that the 
prevalence of the condition has increased [10–15], and that 
the overall number of teeth has decreased [1, 16–19]. Also, one 
study has shown that the prevalence of the disease increased 
with age, and partial tooth loss was more likely to occur in 
individuals over 60 [1].

The prevalence of maxillary edentulism was as follows: 
51.56% of the patients aged 51–70 and 57.89% of the patients 
older than 70 were reported with the condition. Furthermore, 
26.32% of subjects over 70 were edentulous in the maxilla. 
Of all subjects, Class C3 of the Eichner Index (both jaws are 
edentulous) was reported in 17.75% of cases, while in the over 
50 group, it happened to 20.53%. For the sake of comparison, 
a study by Peltzer et al., conducted in 6 countries located on 
4 continents revealed that 11.7% of subjects over 50 years 
of age were edentulous. The highest number of edentulous 
individuals was reported in Mexico, while the lowest in 
Ghana. It needs emphasizing that there were slightly more 
women among the subjects [15].

The findings by the authors of the present study differ 
from the results obtained by Ozkan et al., who found that the 
prevalence of edentulism in patients aged 65–90 was 60%. Yet, 
there is a certain similarity between the 2 studies concerning 
the share of edentulous individuals by gender. A study by 
Turkish authors revealed that females were more likely to 
be edentulous (61%) than men (39%) [20]. The authors’ own 
study revealed similar findings, both in the maxilla  and 
mandible. Women were more frequently reported to have total 
edentulism (Class V according to Galasińska-Landsberger’s 
classification). It needs emphasizing that these differences 
were not statistically significant. A common analysis for 
both arches revealed some significant differences – 73.68% 
of women were edentulous (Class 3 according to the Eichner 
Index). A similar tendency was revealed in Brazilian studies 
where 70.5% of edentulous people were women [7]. Basnyat 
et  al. found no statistically significant gender differences 
when researching edentulism [12].

A study by Radovic et al. revealed that some 28.8% of the 
subjects aged 65–74 were edentulous and most of them were 
female [21]. A study conducted in northern Italy revealed 
that 43.8% of subjects over 65 were edentulous, 31.8% of 
subjects aged 65–69 were edentulous, and about 63.9% of 
subjects over 90 were also edentulous. Most of the edentulous 
individuals were women, but the difference was small [14]. A 
study investigating edentulism among residents of Valencia, 
Spain, showed that some 20.7% individuals aged 65–75 were 
edentulous. This study revealed a statistically significant 
relationship between gender and edentulism – men were 
more likely to be edentulous [22]. Patel et al. noticed that 
women over 20 were more likely to have partial edentulism 
than men. The study was carried out on a South Indian 
population. In the case of the Polish population, there were 
more edentulous women than men [5].

The presented study shows that complete edentulism is 
most likely to happen in the maxilla (Class V according 
to Galasińska-Landsberger), while the highest percentage 
of edentulous space (Class IV according to Galasińska-
Landsberger) was reported in the mandible, which translated 
into Class C2 according to Eichner (a denture without any 
support zone with one edentulous jaw). These findings were 
confirmed by Pels and Błaszczak, who examined the residents 
of nursing homes in the city of Lublin in south-eastern 
Poland, who most often used complete upper dentures and 

Figure 5. Mandibular edentulism by educational level (using the classification by 
Galasińska-Landsberger)

Figure 4. Mandibular edentulism by age (using the classification by Galasińska-
Landsberger)
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partial lower dentures [11]. Ayodeji Esan et  al. conducted 
a study in Nigeria where they reported that most of their 
subjects needed complete dentures (partial dentures took 
second place) [13]. A study conducted in Bosnia revealed 
that more restorations were needed in the upper jaw, due to 
more frequent teeth losses in that area [21].

Abdel Rahman et al. used Kennedy Classes to describe 
teeth loss patterns. They noticed that Class III dental arch 
tendency decreased with age, while Classes I and Class II 
this tendency appeared more frequently [16]. These findings 
are consistent with the findings of the presented study – the 
number of teeth losses in the arch along with age, while there 
were fewer patients missing teeth in the mandible. Some 
authors investigating partial teeth losses concluded that Class 
III Kennedy losses (unilateral bounded partially edentulous 
patients) were the most frequent [23, 24, 25]. In the presented 
study it was noticed that mixed tooth losses were the most 
frequent, both in the maxilla and the mandible.

Numerous authors pointed to the relationship between 
education level and edentulism [14, 15, 21, 22, 26]. In the 
current study it was found that people who received primary 
education only were the most prone to edentulism. These 
findings are confirmed by an analysis of the 2 arches, most 
patients who came within Eichner Classes C2 and C3 had 
basic education only. A similar tendency was reported in a 
study investigating the population of Spain aged 65–74 – 
some 31.1% of edentulous individuals were those who had 
no schooling at all – illiterate people had the least teeth [22]. 
Panasiuk et al. conducted a study in the Lublin region of 
Poland and confirmed the relationship between education 
level and teeth losses – people who either declared incomplete 
primary or primary education had the highest average 
number of missing teeth. Furthermore, these numbers were 
twice as high than in the case of subjects who declared 
middle or post-secondary education (21.8 vs. 10.2) [19]. 
Similar findings were recorded among residents of the city 
of Wroclaw in south-western of Poland, aged 35–44 – subjects 
who had primary education only had less teeth than those 
with higher educational levels [18].

A study conducted in the United Kingdom revealed some 
inequalities in tooth loss related to one’s education level – 
the higher one’s education level, the more teeth they had 
and the more likely they were to have more than 20 natural 
teeth [27]. Moreover, the following factors might contribute 
to teeth loss: low education, low income and staying single. 
Low education might cause teeth losses at an early age – 
20–35, and teeth loss risk caused by low education tends to 
decrease along with age [28]. A study conducted in Jordan 
revealed that individuals of the lowest educational level had 
the greatest demand for complete dentures [26]. In addition, 
a study conducted in Bulgaria revealed that subjects who had 
higher education (which lasted more than 12 years) were less 
likely to have missing teeth [17]. Bosnian authors concluded 
that the least educated people (primary education level 
only) re the most likely to become edentulous, unlike those 
with higher education. They conducted a study in the Serb 
Republic, the Serb entity within Bosnia and Herzegovina, 
which revealed that some 37% of edentulous subjects were 
people with primary education [21]. A study conducted in 
Italy revealed that some 52.4% of edentulous individuals 
were those with low education (0–3 years), while some 3.3% 
were those with higher education (more than 8 years) [14]. 
A study conducted in Brazil revealed that edentulous people 

have the shortest mean education time, and individuals who 
had more than 20 natural teeth were reported to have the 
longest mean education time [7].

Ozkan et al. in their study conducted in Istanbul reported 
that people with both higher financial and educational status 
had better access to dental care. They point to the fact that 
there is huge demand for dental services among the members 
of that group [20]. The presented study did not analyze the 
relationship between financial status and dental health. 
However, various studies conducted in Europe, Asia and 
South America revealed that a poor financial status leads 
to teeth loss [6, 14, 18], and that there is a close relationship 
between income levels and edentulism [15, 21]; therefore, 
people reporting a low financial status are more likely to be 
edentulous [27]. This means that there is a higher demand 
for complete dentures among those a with low financial 
status, while those who are better off financially need partial 
dentures [26]. Also, people of a higher financial status are 
more likely to use prosthetic devices [8].

In the presented study, the Eichner Index was used to 
describe the patients, most of whom them were classified 
under C class. In cases where there was no prosthetic 
rehabilitation, teeth losses may lead to some morphological 
and functional changes in the masticatory system. Yoshino 
et al. noticed that subjects classified under Eichner Classes B4 
and C3 had fewer than 9 permanent teeth, which decreases 
the biting force and chewing ability [29].

CONCLUSIONS

1. There were no gender differences when it came to the 
number of edentulous people.

2. Subjects with low education level were more likely to have 
fewer teeth than those with higher education.

3. Although though both age and education level affected the 
scope of teeth loss, gender had no direct influence on teeth 
losses. This was confirmed by 2 teeth loss classifications – 
both topographical and occlusal-morphological.
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