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DENTAL HEALTH ATTITUDES OF OLDER ADULTS LIVING  
IN URBAN AREAS IN WEST POMERANIA, NW POLAND  
VS. THEIR DENTITION STATUS EXPRESSED IN DMFT 

Elżbieta Dembowska, Łukasz Wilczyński

Department of Periodontology, Pomeranian Medical University, Szczecin, Poland

A B S T R A C T

Introduction: Assessment of dental health attitudes among older people in the region of West Pomerania, 
Poland, and a comparison with their dental status shown by the decayed, missing, and filled teeth (DMFT) index.
Material and methods: The study involved 294 people aged 65-74 years living in West Pomerania, NW Poland. 
The study was conducted in the city of Szczecin and the towns of Łobez and Police in 2014-2015. Interviews with 
the participants provided information on their health attitudes. Clinical examinations evaluated their dentition to 
produce a DMFT index.
Results: The largest group of respondents (106 people, 36%) visited the dentist once a year. Only 50.3% (n = 148) 
visited the dentist because of a follow-up. As many as 3.7% of patients used a toothbrush less than once a day or 
not at all, while 6.8% replaced their toothbrush less than once a year or not at all. Only 20.4% of the respondents 
cleaned their interdental spaces. The mean number of missing teeth, and the DMFT index were higher among 
older adults with the lowest level of health attitudes.
Conclusions: The examined older adults in West Pomerania showed inadequate dental health attitudes. Only 
a fraction reported a habit of cleaning interdental spaces. In general, health attitudes had a significant impact on 
the dental health of the examined older adults. This paper shows the need for systematic, standardised, and repro-
ducible epidemiological studies in older adults.
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INTRODUCTION

In recent decades, the global proportion of older adults 
in the  population has seen an  unprecedented increase.  
In 2010 an estimated 8% (524 million) of the world pop-
ulation were aged 65 years or older; by 2050 the number 
is predicted to reach 16% (1.5 billion). In less developed 
countries this will mean a 250% increase, and 71% in de-
veloped countries [29], which shows that proper care for 
older adults, including the  field of  dental prevention, is 

going to become a serious challenge. We must therefore 
strive to understand the dental problems of older patients 
and how they can be solved [25].

Changes in the  oral cavity of  elderly patients are 
a consequence of age, damage, and tissue wear, as well 
as certain age-related diseases  [1, 28]. The  risk of  de-
veloping at least one chronic disease is age-related; this 
also includes the oral cavity, with concurrent important 
risk factors such as inadequate diet, smoking, alcohol 
abuse, and stress  [20]. Oral condition in older people 
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is noted primarily for dental deficiencies, tooth decay, 
periodontitis, dry mouth, precancerous lesions, and 
neoplastic diseases [19, 21]. Poor oral health adversely 
affects the  daily life of  people, including mastication, 
food choice, weight, interpersonal relations, self-esteem, 
and quality of life [5, 8, 10, 15, 16]. Caries is the primary 
cause of loss of teeth in elderly patients, and tooth loss 
is the most significant negative factor of quality of  life. 
Studies have shown wide capabilities of  risk indicators 
and risk factors connected with caries in the elderly, for 
both medical and local conditions  [22]. Medical con-
ditions like Sjögren’s syndrome or xerostomia caused by 
pharmacological agents, chemotherapy, or therapeutic 
radiation, or many others diseases are associated with 
caries  [14, 17]. Gingival recessions and the  inability to 
maintain unobjectionable oral hygiene increase the  risk 
of root caries in the elderly [2, 23]. Reduced access to dental 
care caused by socioeconomic factors, disability, reduced 
oral health aspirations, or low self-efficacy may predispose 
older adults to caries. Individuals with active coronal or 
root decay are more likely to have a history of tobacco and 
to be male. Those patients are less likely to have regular  
dental visits [6, 27].

Oral health crucially depends on health attitudes, 
mainly adequate oral hygiene and regular dental visits. 
Even toothless patients require periodic dental visits 
to control the  state of dentures, the mucous membrane 
of  the  toothless alveoli of  the  maxilla and mandible, 
as well as the  temporo-mandibular joint. Each patient 
should also be subject to oncological prophylaxis. It 
is a  significant role of  the  dentist to convince elderly 
patients about the  significance of  oral control. In 1973, 
Marc Lalonde presented the Health Field Concept, which 
included four determinants: human biology, environment, 
lifestyle, and health care organisation. The Lalonde idea 
assumes that lifestyle is the most important health factor:  
“an aggregation of decisions by individuals, which affect 
their health and over which they more or less have 
control” [13]. Health attitudes are shaped from an early 
age and have a  significant influence on decisions and 
attitudes at later stages of life. The essential task of health 
education is to educate the patient about the negative and 
positive effects of attitudes. Education, health promotion, 
and preventive programs make it possible to know and 
understand the  significance of  health attitudes and 
the factors that shape them [3]. 

MATERIAL AND METHODS

A group of 2500 people were randomly selected by 
the  Ministry of  the  Interior and Administration using 
a two-tier drawing method (gender and age). From this 
group, 294 people aged 65-74 years living in the  West 
Pomerania Region were included in the  study, with 
the  reporting rate at only 11.76%. The  study included 
the city of Szczecin (population in 2016: 405,413) and 

the  towns of  Łobez (10,409) and Police (33,152)  [4] 
and was conducted at the  turn of  the  year 2014/2015. 
The  exclusion criteria of  the  study included general 
contraindications (e.g. endocarditis in the interview) or 
local contraindications (e.g. acute oral inflammation). 
The examined individuals were noninstitutionalised and 
they were invited by a letter to the Clinic of Periodon-
tics of the Pomeranian Medical University in Szczecin. 
The participants answered questions about: the number 
of dental visits per year, the frequency of brushing teeth 
or dentures per day, frequency of toothbrush or denture 
brush replacement during the year (if there were differ-
ences between frequency of brushing teeth and brush-
ing dentures or frequency of  replacement toothbrush 
or denture brush, the  worst condition was accepted), 
cleaning of  interdental spaces, the  most common rea-
sons for dental visits (follow-up visits, toothache visits, 
improvement of dental aesthetics, gingival bleeding, and 
other causes), and the source of dental treatment fund-
ing (only in state-financed facilities – National Health 
Fund, only in private facilities, or mixed). Clinical exa
minations were performed under artificial lighting con-
ditions, with dental mirrors and a  dental probe, and 
without any additional magnifying devices. The  study 
considered the 28 permanent teeth, excluding wisdom 
teeth. In the clinical study, dentition was evaluated us-
ing the DMFT index, which includes the average num-
ber of  decayed (D), missing (M), and filled (F) teeth 
in the study population. All teeth were categorised ac-
cording to the Oral Health Survey basic methods fourth 
edition guidelines [30]. Caries were recorded as present 
when a lesion in a pit or fissure, or on a smooth tooth 
surface, had an unmistakable cavity, undermined enam-
el, or a  detectably softened floor or wall. Teeth with 
a temporary filling, or one that was sealed but also de-
cayed, was also included in this category. Wisdom teeth 
were not taken into account in the study. Edentate indi-
viduals were included in the examination. 

Results were analysed statistically using STATA 11 
statistical software. The  probability in this model was 
calculated by Pearson’s χ2 test. Frequencies, means (SD), 
and line charts were generated using Student’s t-test 
for hypothesis of equality of means in two groups and 
ANOVA test variance analysis in more than two groups 
of participants. Differences in all tests were deemed sta-
tistically significant at p < 0.05.

Approval to undertake the study was obtained from 
the  Bioethics Commission of  the  Medical University 
of Warsaw, Poland (KB/24/2011). 

RESULTS

As shown in Table 1, 220 people (74.8%) – compris-
ing 127 women (77.9%) and 93 men (71%) – declared 
at least one dental visit per year, and 74 people (25.2%) 
stated less than once a year or not at all. One hundred 
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and six people (36%) reported just one dental visit a year, 
77 people (26.2%) reported dental visits twice a year, and 
37 patients (12.6%) three or more visits a year. The an-
nual frequency of dental visits did not differ statistically 
significantly between the sexes.

Table 2 shows that dental visits were mainly follow-up 
visits (152 persons, 51.7%). There were 107 people (36.4%) 
– comprising 51 women (31.3%) and 56 men (42.8%) – 
reporting toothache as their most frequent cause of dental 
visits (p = 0.05). Improving dental aesthetics was the least 
popular cause (11 people, 3.75%), together with gingival 
bleeding (11 people, 3.75%). 

Most patients brushed their teeth and/or dentures 
twice a day (188 persons, 63.9%). There were 11 patients 
(3.7%) – including six women (3.7%) and five men 
(3.8%) – who did so less than once a day or not at all. 
Again, there were no sex-related differences (Table 3).

As shown in Table 4, 72 people (24.5%) replaced their 
toothbrush and/or denture brush twice a  year. There 
were 20 people (6.8%) – including 10 women (6.1%) and  

10 men (7.6%) – who did so less than once a year or not 
at all. The frequency of toothbrush and/or denture brush 
replacement was not related to sex.

Only 60 people (20.4%) declared cleaning interdental 
spaces (Table 5). This was the only aspect of oral hygiene 
that showed a statistically significant difference between 
sexes, with much worse results among men than among 
women (15.3% vs. 24.5%, p = 0.04).

As can be seen in Table 6, health attitudes signifi-
cantly affected the dental health of the elderly subjects. 
The average number of missing teeth was 13.09, and av-
erage DMFT index in the examined population was 21.1. 
Subjects whose dental visits were usually follow-up visits 
had the  lowest mean number of  missing teeth, at 11.2 
(SD = 7.5, p = 0.0001), and the highest mean number 
of filled teeth, at 8.2 (SD = 5.1, p = 0.00001). In contrast, 
the highest average number of missing teeth was found 
among subjects with the  worst dental health attitudes. 
Those with the  lowest frequency of  dental visits or no 
dental visits had 18.3 missing teeth on average (SD = 9.1, 

TABLE 1. Annual frequency of dental visits (n = 294)

Number of dental visits per year Female 
No. (%)

Male 
No. (%)

Total 
No. (%) χ2 p-value

Less than once a year or not at all 36 (22.1) 38 (29) 74 (25.2) 4.98 0.17

Once a year 55 (33.7) 51 (38.9) 106 (36)

Twice a year 50 (30.7) 27 (20.6) 77 (26.2)

Three times a year or more 22 (13.5) 15 (11.4) 37 (12.6)

Total 163 (100) 131 (100) 294 (100)

TABLE 2. The most common causes of dental visits (n = 294)

The most common cause of a dental visit Female 
No. (%) 

Male 
No. (%) 

Total 
No. (%) p-value

Follow-up visit 87 (53.4) 65 (49.6) 152 (51.7) 0.35

Toothache 51 (31.3) 56 (42.8) 107 (36.4) 0.05

Improving the aesthetics of the dentition 6 (3.7) 5 (3.8) 11 (3.75) 0.95

Gingival bleeding 8 (4.9) 3 (2.3) 11 (3.75) 0.24

Other reasons 11 (6.7) 2 (1.5) 13 (4.4) 0.03

Total 163 (100) 131 (100) 294 (100)

TABLE 3. Daily frequency of brushing teeth and/or dentures

Daily frequency of brushing teeth  
and/or dentures

Female 
No. (%)

Male 
No. (%)

Total 
No. (%) χ2 p-value

Less than once a day or not at all 6 (3.7) 5 (3.8) 11 (3.7) 5.66 0.13

Once a day 25 (15.3) 30 (22.9) 55 (18.7)

Twice a day 104 (63.8) 84 (64.1) 188 (63.9)

Three times a day or more often 28 (17.2) 12 (9.2) 40 (13.6)

Total 163 (100) 131 (100) 294 (100)
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pared with people using only private facilities (SD = 18.1 
vs. SD  =  9.7). The  difference in relation to the  value 
of the average number of filled teeth was even more no-
ticeable (SD = 3.7 vs. SD = 9.4).

DISCUSSION

A comparison of  self-reported dental health atti-
tudes with currently available literature is problematic 
due to the  insufficient number of  regional epidemi-
ological studies relevant to oral health behaviours in 
young seniors. There is a  lack of  research comparing 
health attitudes and the dentition of older persons. One 
of the main problems of dental aging is loss of teeth and 
associated complications. Dental caries are still the main 
cause of tooth loss in young seniors [6, 27]. The increase 
in the number of older adults in the coming years should 
raise the interest of governments in the implementation 
and financing of  the necessary epidemiological studies 
in this age group. Analysis of  the  results of  epidemio-
logical studies makes it possible to propose an  appro-
priate preventive program for oral health among older 
people and provides a basis for discussion on the ratio-
nal spending of public funds for dental prophylaxis and 
treatment.

The oral hygiene habits in the older adult residents 
of West Pomerania are insufficient. This is confirmed 
by another Polish and European regional and national 
studies. In a study conducted in Wrocław (2017) only 
68.4% attempted to maintin regular dental appoint-
ments (at least once a  year)  [12]. Comparable results 
were observed in Pisa (Italy, 2011), at 70%  [26]. In 
the  study of  elderly participants in West Pomerania 

p = 0.00001); those who replaced their toothbrush and/
or denture brush less than once a year or not at all had 
on average 20.1 teeth missing (SD = 10.3, p = 0.00001), 
while those who brushed their teeth and/or dentures 
less than once a day had on average 24.6 missing teeth 
(SD = 7, p = 0.00001). The average number of missing 
teeth in those not cleaning their interdental spaces was 
14.3 (SD = 8.2), which was two times higher than among 
the people using some form of  interdental cleaning, at 
7.2 missing teeth (SD = 5.3, p = 0.00001).

As shown in Table 6, the highest values of the aver-
age number of filled teeth were found among the people 
with the best health attitudes: two dental visits a year – 
8.9 (SD = 4.7) and more than two dental visits a year – 8.6 
(SD = 4.7, p = 0.00001); brushing teeth and/or dentures 
three times or more a day – 8 (SD = 4.9, p = 0.00001), 
replacing toothbrush and/or denture brush five times or 
more a year – 9.4 (SD = 5, p = 0.001001); and cleaning 
interdental spaces – 10 (SD = 4.7, p = 0.00001).

The average DMFT index was greatest in elder-
ly subjects who had a dental visit less than once a year 
or not at all – 22.9 (SD = 6.1, p = 0.005), brushed teeth 
and/or dentures less than once a day or not at all – 27.3 
(SD = 2.1, p = 0.0006), replaced their toothbrush and/or 
denture brush less than once a year or not at all – 24.7 
(SD = 4.8, p = 0.00001), and did not clean their interden-
tal spaces – 21.7 (SD = 5.3, p = 0.00001) (Table 6).

As shown in Table 7, there were statistically signif-
icant differences when comparing dental treatment 
funding and the values of the average number of miss-
ing (M), filled (F), and DMFT. Mean number of missing 
teeth was found to be almost twice as high in the group 
of respondents using only state financed facilities com-

TABLE 4. Annual frequency of replacing toothbrush and/or denture brush

Annual frequency of replacing 
toothbrush and/or denture brush

Female 
No. (%)

Male 
No. (%)

Total 
No. (%) χ2 p-value

Less than once a year or not at all 10 (6.1) 10 (7.6) 20 (6.8) 6.02 0.30

Once a year 19 (11.7) 21(16) 40 (13.6)

Twice a year 39 (23.9) 33 (25.2) 72 (24.5)

Three times a year 30 (18.4) 20 (15.3) 50 (17)

Four times a year 29 (17.8) 30 (22.9) 59 (20.1)

Five times a year or more 36 (22.1) 17 (13) 53 (18)

Total 163 (100) 131 (100) 294 (100)

TABLE 5. Number and percentage of people cleaning interdental spaces (n = 294)

Cleaning interdental spaces Female 
No. (%)

Male 
No. (%)

Total 
No. (%) χ2 p-value

Yes 40 (24.5) 20 (15.3) 60 (20.4) 3.84 0.04

No 123 (75.5) 111 (84.7) 234 (79.6)

Total 163 (100) 131 (100) 294 (100)
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a  slightly better result was observed (74.8%). Regu-
lar tooth brushing (at least twice a day) was observed 
only in 71.7% of Wrocław’s young seniors and in 77% 
of  elderly participants in Pisa  [12, 26]. Considering 
the  methodology of  this study (inseparable daily fre-
quency of  brushing teeth and/or brushing dentures), 
observations of  the  study in West Pomeranian older 
adult individuals (77.5%) ought to be interpreted care-
fully. The proportion of persons who clean their inter-

TABLE 6. Mean number of decayed (D), missing (M), and filled (F) teeth, and the DMFT index vs. health attitudes

Categories
Average number  
of decayed teeth

Average number  
of missing teeth

Average number  
of filled teeth Average DMFT index

Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value

Total 1.1 13.09 6.91 21.1

Sex

Female 0.9 0.1 13.4 0.63 7.1 0.5 21.4 0.4

Male 1.3 12.8 6.7 20.7

Place of residence

City 1.2 0.15 12.6 0.001 7.3 0.07 21.0 0.4

Town 0.8 14.7 5.9 21.4

The most common cause of a dental visit

Follow-up 1.1 (1.5) 0.41 11.2 (7.5) 0.0001 8.2 (5.1) 0.00001 20.5 (4.9) 0.02

Pain 1.2 (1.6) 0.35 13.4 (7.8) 0.48 6 (4.7) 0.03 20.6 (5.6) 0.37

Aesthetics 1.6 (2.1) 0.21 12.2 (3.8) 0.93 6.6 (4.8) 0.95 20.4 (4) 0.54

Bleeding 0.3 (0.6) 0.04 16.1 (9.7) 0.26 5.5 (4.5) 0.40 21.9 (6.1) 0.53

Country 0.7 (1.7) 0.10 18 (9.4) 0.05 6.1 (7) 0.26 24.8 (4.8) 0.009

Number of dental visits per year

0 1 (1.7) 0.69 18.3 (9.1) 0.00001 3.7 (4.9) 0.00001 22.9 (6.1) 0.005

1 1.2 (1.5) 12.4 (7.5) 7.1 (4.8) 20.7 (5)

2 1 (1.3) 10.1 (6.5) 8.9 (4.7) 20 (4.9)

≥ 3 1.3 (1.9) 10.9 (7.1) 8.6 (4.7) 20.8 (4.7)

Daily frequency of brushing teeth and/or dentures

< 1 0.5 (1.8) 0.01 24.6 (7) 0.00001 2.1 (6.9) 0.00001 27.3 (2.1) 0.0006

1 1.7 (1.9) 15.1 (8) 4.9 (4.4) 21.6 (5.1)

2 1 (1.4) 12.1 (7.8) 7.6 (5.1) 20.6 (5.3)

≥ 3 0.9 (1.6) 11.8 (8.2) 8 (4.9) 20.8 (5.2)

Annual frequency of replacing toothbrush and/or denture brush

0 1.2 (2.2) 0.33 20.1 (10.3) 0.00001 3.4 (6.3) 0.00001 24.7 (4.8) 0.00001

1 1 (1.3) 17 (8.2) 5.5 (5.1) 23.5 (5.3)

2 1.3 (1.7) 15.4 (7.7) 5.4 (4.6) 22.1 (4.7)

3 0.8 (1.1) 12.2 (7.5) 7.18 (4.3) 20.2 (5.7)

4 1.4 (1.7) 9.3 (6.6) 8.4 (5.1) 19 (4.9)

≥5 0.9 (1.4) 9.4 (6.5) 9.4 (5) 19.7 (4.9)

Cleaning interdental spaces

Yes 1.4 (1.8) 0.12 7.2 (5.4) 0.00001 10 (4.7) 0.00001 18.6 (4.6) 0.00001

No 1.1 (1.5) 11.2 (7.5) 8.2 (5.1) 20.5 (4.9)

dental spaces regularly (every day) was 20.4% in West 
Pomerania, 18.9% in Wrocław, and 27% in Pisa  [12, 
26]. National Polish epidemiological survey data on 
oral health from 2015 showed a  low health attitude 
in Poles aged from 65 to 74 years. As many as 78.3% 
of the respondents reported a dental visit at least once 
a year, with pain as the main cause (48.8%). Only one 
quarter reported a  regular (at least once a  year) visit 
to the dentist’s office. It was found that 5.7% of Poles 
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did not use a  toothbrush to brush teeth or dentures, 
and 19.2% did not use a toothbrush or did not replace 
a toothbrush or denture brush within a year. It was ob-
served that only 17.2% of Poles cleaned their interden-
tal spaces [11]. 

Only three Polish cross-sectional studies of persons 
aged 65-74 years considering DMFT index have been 
found in the medical literature from recent years [12, 18, 
24]. The mean value of  the DMFT index for the whole 
group of  West Pomeranian elderly persons was 21.1  
(D – 1.1, M – 13.09, F – 6.91), and it was higher than 
in a regional study in Wrocław (DMF – 17.45, D – 1.04,  
M – 11.97, F – 4.42) [12]. In comparison, for males from 
West Pomerania, in an  analogous study of  men from 
Białystok, the  mean value of  DMFT (20.7 vs. 16.31) 
and the  mean value of  M (12.8 vs. 10.91) was high-
er. The  mean number of  decayed teeth in elderly men 
in West Pomerania was twice as low (1.3 vs. 2.95), and 
there were over twice as many filled teeth (6.7 vs. 2.45) 
compared with the  study conducted in Białystok  [24]. 
The  mean number of  missing teeth among the  elderly 
participants in Lublin was similar (13.6)  [18]. A  worse 
situation regarding the  DMFT index was observed in 
a  regional study of  the  Kosovar population aged 65-74 
years. The mean value of missing teeth in Kosovar was 
higher, at 16.06, and only 0.77 teeth were filled (DMF – 
17.98, D – 1.14) [9].

The source of  dental treatment funding may indi-
rectly affect the quality of treatment. The absence of one’s 
own financial means has an impact on access to dental 
procedures. For example, in the Polish National Health 
Fund endodontic treatment of  premolars and molars, 
permanent prosthetic restorations, or periodontal sur-
gery are not refundable. Some similarities in relation to 
dental caries were found in the Wrocław area. The av-
erage DMFT index in the group of persons using only 
private dental services in the capital of Lower Silesia was 
16.4 (D – 0.88, M – 9.37 and F – 6.29) [12].

A major limitation of the study was the low response 
to the invitation of older adult individuals to participate. 
Only 11.76% of the invited persons reported to the exam-
ination, which shows the  low representativeness of par-
ticipants. In comparison, in the case of the study Health 

in Pomerania, the percentage of reportability was 65.2% 
for women and 74.3% for men in the  age range 60-69 
years [7]. The study was conducted only in urban areas. 
Rural residents were excluded from the  study, which 
could also influence the  assessment of  the  results. An-
other limitation of this study was a failure to include root 
caries. Root caries are a serious cause of tooth loss in el-
derly individuals, and tooth loss is the  most significant 
oral health-related negative variable of quality of life for 
older adults [22]. Finally, one of the limitation was insep-
arable annual frequency of replacing a toothbrush and/or 
denture brush and daily frequency of brushing teeth and/
or brushing dentures. Some elderly patients brushed their 
teeth but did not brush dentures. In some individuals 
there were differences between the frequency of replacing 
their toothbrush and denture brush. This should be duly 
taken into account in epidemiological studies in future.

CONCLUSIONS

Oral health attitudes among older people in the  re-
gion of West Pomerania are inadequate and should be im-
proved. The lack of awareness of older people regarding 
the  need for regular follow-up visits means that a  large 
group go to the dentist only because of toothache. Inter-
dental spaces are cleaned by a  low proportion of  older 
people in the region. Dental health attitudes had a signifi-
cant effect on the dentition status expressed by the DMFT 
index and its components. Studies in this area seem to 
be essential for the preparation of adequate maintenance 
programs for oral health. These results can be used in 
a discussion on the rational spending of public funds on 
education, prophylaxis, and treatment. Further improve-
ment in the oral health of older people depends crucially 
on systematic and repeatable regional and national epide-
miological research in Poland and throughout the world.
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TABLE 7. Mean number of decayed (D), missing (M), and filled (F) teeth, and the DMFT index vs. dental treatment 
funding

Categories
Dental treatment funding

Only in statefinanced facilities Only in private facilities Mixed p-value

Caries mean (SD)

Total 73 (24.8) 97 (33) 124 (42.2)

Decayed (D) 1.0 0.9 1.31 0.11

Missing (M) 18.1 9.7 12.7 0.00001

Filled (F) 3.7 9.4 6.8 0.00001

DMFT 22.9 20 20.9 0.002
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