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Abstract 

Background: There is no recent information about dental service utilization (DSU) among elderly in Lithuania. We 
examined DSU and its associated factors in Lithuanian early elderly based on the Andersen’s behavioural model.

Methods: The cross‑sectional study conducted in 2017–2019 included a nationally representative stratified sample 
of 370 Lithuanian early elderly aged 65–74 years (response rate of 54.5%). Information on predisposing factors (age, 
sex, nationality and education), enabling factor (residence), need‑based factors (status of teeth, oral pain or discom‑
fort, and dry mouth), general health, personal health practices and perceived stress was obtained from a structured, 
self‑administered questionnaire. Clinically‑assessed need‑based factors included number of missing teeth and dental 
treatment need. Multivariable Poisson regression with robust variance estimates was used.

Results: A total of 239 study participants (64.6%) reported a dental visit during the last year and 338 (91.4%) needed 
dental treatments. A higher level of education (adjusted prevalence ratio [aPR] = 1.21, 95% confidence interval 
[CI]:1.04–1.40), pain or discomfort in teeth/mouth (aPR = 1.35, 95%CI: 1.13–1.62) and lower number of missing teeth 
(aPR = 0.99, 95%CI: 0.98–1.00) were associated with DSU.

Conclusions: Even though majority of early elderly needed dental treatments, only two‑thirds visited a dentist dur‑
ing the last year. Predisposing and need‑based factors were significant predictors of having a dental visit in the last 
year. A national oral health program for Lithuanian elderly with the focus on regular preventive dental check‑ups is 
needed. More studies, both quantitative and qualitative, are warranted to investigate in depth the barriers for DSU 
among elderly in Lithuania.
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Background
Oral health in elderly is an important public health issue. 
Despite significant progress in preventive measures 
that promote oral health in children, oral diseases and 
conditions such as dental caries, periodontal diseases, 

hyposalivation, xerostomia, and oral cancer remain prev-
alent and often underdiagnosed and untreated in elderly. 
These oral problems may lead to pain and discomfort, 
tooth loss, local and systemic inflammation, impair-
ment of a person’s functional, social and psychological 
well-being. Availability and accessibility of dental care to 
elderly, their willingness to seek it are important to iden-
tify oral health problems at early stages and provide nec-
essary preventive and curative measures [1].
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Many studies examining dental service utilization 
(DSU) and its determinants applied the Andersen’s 
behavioural model of healthcare use [2–6]. This model 
originally developed in 1960s evolved over time although 
the fundamental components of the model have not sub-
stantially changed [7]. The model includes individual and 
contextual-level components such as predisposing factors 
(for ex., age, sex, education, cultural norms), enabling fac-
tors (for ex., income and wealth, insurance, transporta-
tion, hospital and dentist density), and need-based factors 
(for ex., level of injury or disease assessed by individual 
or physician/dentist). Importantly, systemic diseases and 
medications as sources of hyposalivation and xerosto-
mia in elderly may also cause deterioration in oral health 
and quality of life and lead to seek dental care [1, 8]. In a 
revised Andersen’s model, personal health practices (for 
ex., diet, exercise, alcohol, tobacco, frequency of tooth-
brushing) were added [5–7, 9]. Moreover, psychosocial 
factors may determine health and dental service use [10]. 
Indeed, in Germany frequent attendance in primary care 
was associated with higher perceived stress and less self-
efficacy, self-esteem, life satisfaction, and self-regulation 
in people aged 40+ years [11]. Despite that psychosocial 
factors may play an important role in DSU, studies exam-
ining such relationships in elderly are scarce. A Brazilian 
study did not find a significant association between use of 
dental service in previous 3 years and depressive symp-
toms [6]. Interestingly, a systematic 2021 review reported 
that the components of Andersen’s behavioural model 
are more likely to be associated with DSU in children, 
whereas predisposing, enabling, and need-based factors 
have not been consistently associated with DSU in adults 
[12]. In adults, a link between increased dental service 
use and higher education (predisposing factor) was found 
[12].

Lithuania is one of the Baltic States in Northern 
Europe with a total population of 2.8 million in 2020, of 
whom 71% are living in urban areas [13]. An oral health 
survey conducted in 1997/1998, more than 20 years 
ago, showed that only 42% of Lithuanian elderly aged 
65–74 years visited a dentist within the past year [14]. 
Women, persons living in urban areas, and persons who 
had more natural teeth and positive attitudes to per-
sonal dental care used dental service more frequently. 
A higher level of education and experiencing oral prob-
lems were significant determinants of DSU. In addition, 
the researchers reported that accessibility to dental 
care was limited in rural areas due to a lower number 
of practicing dentists [14]. Importantly, the study was 
performed when the Lithuanian dental health care sys-
tem was transitioning from centralized Soviet Union 
model to a two-tier delivery model including both pub-
lic and private dentistry [14, 15]. Moreover, profound 

macroeconomic changes that occurred in Lithuania in 
2004–2012 had a large impact on DSU [16]. Indeed, a 
significant increase in dental visits among Lithuanian 
adults aged 20–64 years in 2004–2008 was followed by 
a significant decline in 2010. A strong positive socioec-
onomic gradient in DSU was also observed [16]. How-
ever, there is no recent information available on DSU 
and its related factors in Lithuanian elderly.

The aim of the study was to examine DSU and its 
associated factors in a nationally representative sample 
of Lithuanian early elderly aged 65–74 years using the 
Andersen’s behavioural model as the theoretical frame-
work. The DSU model of the present study is presented 
in Fig. 1.

Methods
Study design, population, and sampling
The current cross-sectional study was carried out as 
a part of the Lithuanian National Oral Health Survey 
conducted in 2017–2019. The study was approved by 
the Lithuanian Bioethical Committee (No. 158200–
17–920-426) and the Personal Data Protection Author-
ity (No. 2R-4077). Altogether, 679 early elderly people 
aged 65–74 years from the five largest Lithuanian cities 
and 10 randomly selected peri-urban/rural areas, one 
in each of 10 Lithuanian counties, were extracted from 
the patient lists at primary health care institutions and 
invited to participate in the study. A total of 370 partic-
ipants (response rate of 54.5%) completed a structured 
self-administered questionnaire and underwent a clini-
cal dental examination. More details on sampling have 
been published elsewhere [17, 18].

Data collection
The World Health Organization (WHO) Oral Health 
Questionnaire for Adults [19] was used. The English 
version of the questionnaire was translated into an offi-
cial Lithuanian language and two minority languages 
(Russian and Polish) using the forward-backward trans-
lation technique [17, 18]. Before the study began, the 
questionnaire was pretested in 10 adults who did not 
participate in the main study. In addition, self-reported 
information about dry mouth, systemic diseases, regu-
lar use of medications, and perceived stress was gath-
ered. All study participants underwent a clinical dental 
examination performed in accordance with the WHO 
recommendations [19]. All permanent teeth including 
third molars were taken into consideration. One cali-
brated dentist (I.S.) performed clinical examinations, 
and the level of intra-examiner agreement was satisfac-
tory [17].
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Dependent variable
The variable “DSU during the last year” was the study’s 
outcome. Study participants reported when they vis-
ited a dentist last time. Responses included (1) less than 
6 months ago, (2) 6–12 months ago, (3) more than 1 year 
ago, but less than 2 years ago, (4) 2 years ago or more, but 
less than 5 years ago, (5) 5 years ago or more, (6) never 
received dental care. For analysis, original responses of 
the “DSU during the last year” were dichotomized into 
yes (1,2) or no (3–6).

Independent variables
This set of variables consisted of predisposing, enabling, 
and need-based factors, self-reported general health 
status, personal health practices, and psychological fac-
tors. Predisposing factors included two age groups (65–
69/70–74 years), sex, nationality (Lithuanian /Russian /
Belorussian/ Ukrainian/Polish/other), and education 
(no education /less than primary/primary/secondary/
higher non-university/university: Bachelor degree or 

higher). For analysis, the variable “education” was catego-
rized into: less than university and university. Residence 
(urban/peri-urban/rural) was considered as an enabling 
factor. Information on need-based factors was gathered 
from both the questionnaire and clinical dental exami-
nation. Study participants were asked to report about 
their teeth status on a 6-point scale: (1) excellent, (2) very 
good, (3) good, (4) average, (5) poor, (6) very poor. For 
analysis, three categories were used: good (1–3), aver-
age (4), and poor (5,6). The question also included the 
response option “do not know”. If that response was cho-
sen (n = 27), this data was considered missing. The vari-
able “experienced pain or discomfort in teeth or mouth 
in the last year” was dichotomized into yes and no/do 
not know. Information on dry mouth (never/sometimes/
often/always) was also collected. Study participants 
reporting dry mouth sometimes, often or always were 
categorized as having, others as not having dry mouth. 
Information on number of missing teeth due to caries 
or for any other reason and dental treatment need was 

Fig. 1 Dental service utilization model of the present study adapted from Andersen, 2008 [7]
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obtained from the clinical dental examination. In accord-
ance with the WHO recommendations for oral health 
surveys [19], the variable “dental treatment need” had the 
following response options: (0) no treatment, (1) preven-
tive or routine treatment, (2) prompt treatment includ-
ing scaling, (3) urgent treatment due to local oral pain 
or infection, (4) need to be referred for a comprehensive 
evaluation or medical/dental treatment (systemic condi-
tion). For analysis, this variable was categorized into no 
(0) and yes (1–4).

Questions on self-reported general health status 
included presence of systemic diseases (yes/no) and 
taking medications on regular basis (yes/no). Tooth-
brushing frequency, using fluoride toothpaste, cigarette 
smoking, and alcohol use were considered as personal 
health practices. For analysis, tooth-brushing frequency 
was dichotomized into less than twice a day (never/once 
a month/2–3 times a month/once a week/2–6 times a 
week/once a day) and twice a day or more frequently. The 
variable “using fluoride toothpaste” was categorized as 
yes and no/do not know. Cigarette smoking was assessed 
as no (never) and yes (seldom, several times a month, 
once a week, several times a week, every day). Moreover, 
study participants were asked how much alcohol they 
usually drank per day in the last month. Responses were: 
(0) less than 1 unit, (1) 1 unit, (2) 2 units, (3) 3 units, (4) 
4 units, (5) 5 units and more, (6) did not drink alcohol in 
the last month. For analysis, this variable included two 
categories: yes (0–5) and no (6).

Perceived stress was considered as a psychological fac-
tor and measured by the PSS-10 (Perceived Stress Scale 
10). The translation of the PSS-14, which contains the 
same 10 items as PSS-10 and four additional items, into 
Lithuanian was previously done [20]. Given that the PSS-
10 was found to have superior psychometric properties 
than the PSS-14 [21], we selected the PSS-10 items from 
the translated PSS-14 version. Study participants were 
asked to report how often they found 10 different situa-
tions in their life as stressful during the last month. This 
scale included 5-point Likert scale responses: 0 = never, 
1 = almost never, 2 = sometimes, 3 = fairly often, 4 = very 
often. Four items (4,5,7,8) were recoded because of the 
reverse scoring, and a total PSS-10 score was calculated 
as the sum of all PSS-10 items. The total PSS-10 scores 
were grouped into three perceived stress groups as fol-
lows: low (scores 0–13), moderate (scores 14–26), and 
high (scores 27–40) [22, 23]. The internal consistency 
of the PSS-10 scale was acceptable as indicated by the 
Cronbach’s alpha of 0.75.

Statistical analyses
The Chi-square test was used to compare proportions of 
elderly people who visited a dentist during the last year 

and who did not report such visits among categories of 
independent variables. The number of missing teeth 
between the elderly who had and the ones who did not 
have a dental visit during the last year was compared 
employing the Mann-Whitney U test.

Multivariable Poisson regression with robust variance 
estimates was used [24], with the binary dependent varia-
ble coded as 0 = did not visit a dentist during the last year, 
1 = visited a dentist during the last year, and choosing 
the independent variables with p-values < 0.15 from the 
bivariable analyses. The results are presented as adjusted 
prevalence ratios (aPRs) with 95% confidence intervals 
(CIs). Significance level for all tests was set up at α = 5%.

The most of variables used in analyses had missing 
values that varied from 0.3 to 7.8%. Of all, 23.8% of the 
respondents had missing values in PSS-10 scale. To miti-
gate a potential bias, the missing values in the items of 
the PSS-10 scale were substituted by the median for any 
missing item. The analysis was repeated with the sub-
stituted data, and no significant differences were found 
between the two analyses. Final multivariable analy-
sis was based on the complete data i.e. with no missing 
values.

All analyses were performed using IBM SPSS Statistics 
version 26.0 (IBM Corp., Armonk, NY, USA) and STATA 
version 15.0 (StataCorp, College Station, Texas, USA).

Results
A total of 370 persons aged 64–75 years were included 
in the statistical analyses, of which 239 (64.6%) reported 
a dental visit during the last year, 122 (33.0%) did not 
report such visit, and 9 (2.4%) did not answer. The prev-
alence of DSU was 68.6 and 65.5% in early elderly aged 
65–69 and 70–74 years, respectively.

Sample characteristics as well as findings from the 
bivariable analyses for the DSU outcome are presented in 
Tables 1, 2 and 3. The majority of study participants were 
Lithuanian women, had an education that was lower than 
university and resided in urban areas. From all predis-
posing and enabling factors, a university education was 
found to be the only significant factor associated with 
DSU, p = 0.018 (Table 1).

Overall, self-reported status of teeth in the early 
elderly was average or poor (Table  2). More than half 
of the study participants experienced pain or discom-
fort in their teeth or mouth in the last year, and 30% 
reported dry mouth. The mean number of missing teeth 
was 15.1, and 7.0% of early elderly were edentulous. The 
majority needed dental treatment, reported systemic 
diseases and took medications regularly. Respondents 
who experienced pain or discomfort in teeth or mouth 
in the last year utilized dental service more frequently 
than those who did not experience pain or discomfort 



Page 5 of 9Drachev et al. BMC Health Services Research           (2022) 22:16  

or did not know about it. Study participants who visited 
a dentist during the last year had fewer missing teeth 
than those who did not report such visits, although this 
difference was marginally significant. There was a sig-
nificant association between dental treatment need and 
having a dental visit in the last year.

In the study sample, 47.4% of early elderly brushed 
their teeth twice a day or more frequently, and 44.2% 
used a toothpaste with fluoride. Almost 85% of 
respondents did not smoke cigarettes, while there 
was a similar number of respondents who consumed 
(49.5%) or did not consume (48.6%) alcohol during 
the last month. The mean PSS-10 score was 16.4, and 
almost half of the study participants reported moder-
ate level of perceived stress. No statistically significant 
differences were observed in DSU during the last year 
between different categories of personal health prac-
tices and perceived stress (Table 3).

Multivariable analysis showed that experiencing pain 
or discomfort in teeth or mouth in the last year was the 
strongest predictor of having a dental visit. A higher level 
of education and a lower number of missing teeth were 
also significant predictors of DSU (Table 4).

Discussion
This is the first study in Lithuania in last 20 years to 
assess dental service utilization among early elderly. 
The response rate of 54.5% was comparable with the 
rate observed in a previous Lithuanian study conducted 
in 1997/1998 (55.0%) [14]. A sample covering country-
wide geographical locations was selected. Moreover, 
68.6% of our participants were females, which quite 
accurately represented the sex distribution of all perma-
nent inhabitants aged 65–74 years in Lithuania, where 
women constituted 61.9% of all inhabitants in 2018 [25]. 
The study showed that two-thirds of Lithuanian early 
elderly visited a dentist during the last year. One pre-
disposing factor (a higher level of education) and two 
need-based factors (experiencing pain or discomfort 
in teeth or mouth and lower number of missing teeth) 
were significant predictors of having a dental visit in the 
last year.

Some limitations should be taken into consideration 
when interpreting the study results. A cross-sectional 
study design does not allow any causal inferences. We 
considered only one enabling factor (residence), as 
information about other potential enabling factors such 
as perceived access to dental care, dental anxiety, and 
transportation or travel time was not available. Moreo-
ver, no economic determinants of DSU [26] such as 
income, wealth, family affluence, and poverty have been 
examined. In addition, under-representation of rural 
population aged 65–74 years (12.2% in the current study 
vs. 32.6% in the 2018 Lithuanian report [25]) may limit 
the generalizability of our findings at the national level. 
Although we calculated Cronbach’s alpha for PSS-10, 
other approaches to validate PSS-10 in the study sample 
were not implemented. Information about dental vis-
its, general health status, personal health practices, and 
psychological factors was self-reported, therefore the 
potential recall bias cannot be excluded. Moreover, social 
desirability bias in answering some questions (tooth-
brushing frequency, alcohol use, cigarette smoking) can-
not be ruled out.

In our study, the prevalence of dental visit in the 
last year among Lithuanian early elderly (64.9%) was 
higher than the one (42.0%) reported in the previous 
1997/1998 Lithuanian study [14]. This time-related 
change may be partly explained by the substantial 
changes in Lithuanian dental health care system after 
the country regained its independence in 1990. Since 
that time, public free-of-charge dental care delivery 
system gradually transformed into a two-tier dental 
care delivery model including both public and private 
dentistry [14, 15]. Adults receiving dental treatments 
in public and private clinics funded by the National 
Health Insurance Fund (NHIF) have to cover only the 

Table 1 Predisposing and enabling factors in association with 
dental service utilization

Total numbers across categories of the variable “Dental visit” differ due to 
missing data

* Chi-square test

** Non-Lithuanian included Russian/Belorussian/Ukrainian/Polish/other

Dental visit in the 
last year

p values*

Independent variables n (%) Yes, n (%) No, n (%)

Age groups
 65–69 years 193 (52.2) 127 (53.1) 63 (51.6) 0.824

 70–74 years 177 (47.8) 112 (46.9) 59 (48.4)

Sex
 Males 116 (31.4) 69 (28.9) 42 (34.4) 0.335

 Females 254 (68.6) 170 (71.1) 80 (65.6)

Nationality
 Lithuanian 307 (83.0) 202 (85.2) 98 (81.0) 0.363

 Non‑Lithuanian** 60 (16.2) 35 (14.8) 23 (19.0)

 Missing 3 (0.8)

Education
 Less than university 263 (71.1) 163 (71.2) 97 (82.9) 0.018

 University 87 (23.5) 66 (28.8) 20 (17.1)

 Missing 20 (5.4)

Residence
 Urban 269 (72.7) 172 (72.3) 91 (74.6)

 Peri‑urban 55 (14.9) 37 (15.5) 17 (13.9) 0.918

 Rural 45 (12.2) 29 (12.2) 14 (11.5)

 Missing 1 (0.3)
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cost of the dental materials, while dental patients in 
private clinics not funded by NHIF need to cover the 
full cost of dental treatments [27]. One may assume 
that patients have not been used to pay for their den-
tal treatment, which might result in a lower DSU in 
1997/1998. Twenty years later, more elderly might 
have accepted the current dental health care system 
and better understand their responsibility for their 
own dental health, which, to some extent, could lead 
to increased use of professional dental services. Nev-
ertheless, despite increasing pensions and that den-
tal care for Lithuanian elderly is partially subsidized 
by NHIF, this compensation is still insufficient, con-
sequently many Lithuanian elderly cannot cover the 
cost of their dental treatments from their retirement 
money [28, 29]. In 2006–2007, a considerable varia-
tion in dental attendance in the past year among older 
adults was found in other European countries [30]. 
The prevalence of DSU among elderly aged 65–69 and 

70–74 years in the present study (68.6 and 65.5%) was 
lower than in Denmark (83.9 and 71.4%), Sweden (84.0 
and 85.9%), Germany (78.1 and 74.0%), and Switzerland 
(73.8 and 75.1%), but it was higher than in France (46.0 
and 52.3%), Greece (40.0 and 28.7%), Italy (39.5 and 
30.5%), and Poland (19.5 and 15.8%) [30]. Direct com-
parison of our results with data obtained from other 
countries must be done with caution due to differences 
in the professional dental care infrastructure, health 
insurance systems, and subsidy for dental care costs 
[31]. Moreover, some elderly studies used different 
outcomes for dental care utilization, for example hav-
ing or not a dental visit during the past 3 years [6] or 5 
years [4]. These researchers assumed 12 months to be a 
too short period to perform analysis at this age group 
because elderly do not use dental service so often, also 
probably due to a relatively high level of edentulism [6]. 
Indeed, dental caries and periodontal diseases are not 
relevant for edentulous subjects, but there are other 

Table 2 Need‑based factors and self‑reported general health status in association with dental service utilization

Total numbers across categories of the variable “Dental visit” differ due to missing data

sd standard deviation
* p-values were calculated using Chi-square test for categorical variables and Mann-Whitney U for the variable “number of missing teeth”

Independent variables n (%) Dental visit in the last year p values*

Yes, n (%) No, n (%)

Self-reported status of teeth 0.077

 Good 45 (12.2) 27 (11.7) 17 (15.6)

 Average 153 (41.4) 95 (41.3) 55 (50.5)

 Poor 145 (39.2) 108 (47.0) 37 (33.9)

 Missing 27 (7.3)

Experienced pain/discomfort in teeth or mouth in the last year < 0.001

 Yes 214 (57.8) 159 (68.5) 54 (45.8)

 No/do not know 144 (38.9) 73 (31.5) 64 (54.2)

 Missing 12 (3.2)

Self-reported dry mouth 0.332

 No 261 (70.5) 164 (68.6) 90 (73.8)

 Yes 109 (29.5) 75 (31.4) 32 (26.2)

Number of missing teeth n (%) mean (sd) mean (sd)
15.1 (8.6) 14.2 (7.7) 16.6 (9.8) 0.051

Dental treatment need n (%) n (%) n (%) 0.008

 No 32 (8.6) 13 (5.4) 17 (13.9)

 Yes 338 (91.4) 226 (94.6) 105 (86.1)

Self-reported systemic diseases 0.889

 No 72 (19.5) 46 (21.0) 26 (22.0)

 Yes 269 (72.7) 173 (79.0) 92 (78.0)

 Missing 29 (7.8)

Self-reported regular medications 1.000

 No 76 (20.5) 50 (22.0) 26 (22.2)

 Yes 271 (73.2) 177 (78.0) 91 (77.8)

 Missing 23 (6.2)
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oral diseases and conditions such as oral cancer, hypos-
alivation and xerostomia, problems with protheses that 
should be diagnosed at the earliest stage and, there-
fore, edentulous people are also recommended to visit 
a dentist regularly [1]. Although there is no a universal 
cut-off to assess time since the last dental service use 
among elderly [6], in our study we applied 1 year as the 
cut-off.

In the present study, experiencing pain and discom-
fort in teeth or mouth in the last year was the strong-
est significant factor associated with DSU. The similar 
results were reported in Korean adults aged 25–79 years 
[3] and Brazilian elderly aged 65 years or older [32]. One 
may assume that elderly use dental service to seek den-
tal treatment, but not for regular preventive check-ups. 
The fact that more than 90% of early elderly Lithuani-
ans needed dental treatments support this explanation. 
Dental problems were also found to be a dominant rea-
son for DSU in Lithuanian university employees aged 
35–44 years [33]. The researchers found a very low rate 
of dentists’ recalls as the main reason for dental attend-
ance among middle-aged adults. One may assume that 
the recall practice has not been adopted for elderly 
Lithuanians as well, and dentists prefer to solve existing 

Table 3 Personal health practices and perceived stress in association with dental service utilization

Total numbers across categories of the variable “Dental visit” differ due to missing data

* Chi-square test

** Edentulous individuals (n = 26) were excluded

Independent variables n (%) Dental visit in the last year p-values*

Yes, n (%) No, n (%)

Frequency of tooth-brushing** 0.411

 Less than twice a day 178 (51.7) 116 (50.2) 59 (55.7)

 Twice a day or more 163 (47.4) 115 (49.8) 47 (44.3)

 Missing 3 (0.9)

Using fluoride toothpaste** 0.158

 Yes 152 (44.2) 96 (41.6) 53 (50.0)

 No/do not know 192 (55.8) 135 (58.4) 53 (50.0)

Cigarette smoking 0.220

 No 313 (84.6) 208 (92.9) 102 (88.7)

 Yes 29 (7.8) 16 (7.1) 13 (11.3)

 Missing 28 (7.6)

Alcohol use 0.736

 No 180 (48.6) 113 (47.9) 59 (50.0)

 Yes 183 (49.5) 123 (52.1) 59 (50.0)

 Missing 7 (1.9)

Perceived stress 0.599

 Low 93 (25.1) 65 (35.1) 26 (29.2)

 Moderate 171 (46.2) 109 (58.9) 57 (64.1)

 High 18 (4.9) 11 (6.0) 6 (6.7)

 Missing 88 (23.8)

Table 4 Predisposing and need‑based factors associated with 
dental service utilization (multivariable Poisson regression model)

* aPR adjusted prevalence ratio, CI confidence interval; aPRs are presented from 
multivariable Poisson regression model with robust variance estimates (n = 319); 
dependent variable: Dental visit in the last year (0 = No, 1 = Yes)

Predictors aPR* (95% CI) p-values

Education
 Less than university Reference

 University 1.21 (1.04–1.40) 0.015

Self-reported state of teeth
 Good Reference

 Average 0.97 (0.74–1.28) 0.841

 Poor 1.14 (0.87–1.50) 0.332

Experienced pain or discomfort in teeth or mouth in the last year
 No/do not know Reference

 Yes 1.35 (1.13–1.62) 0.001

Number of missing teeth 0.99 (0.98–1.00) 0.046

Dental treatment need
 No Reference

 Yes 1.20 (0.74–1.92) 0.463
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oral health problems rather than to focus on preventive 
strategies. Therefore, a national oral health program 
focusing on prevention of oral diseases in elderly is 
needed in Lithuania.

Our study participants who visited a dentist in the last 
year had fewer missing teeth than those who did not 
report such visits. This finding is in line with previous 
reports, which showed that absence of teeth is consid-
ered an important factor of dental service non-utilization 
[6, 31, 34, 35]. More efforts should be taken to change 
this trend, and regular dental check-ups regardless of the 
presence of natural teeth should be encouraged in Lithu-
anian early elderly.

In the present study, more educated elderly had a 
higher prevalence of DSU, and this is in agreement 
with other studies [3, 4, 6, 30, 32]. This finding may be 
explained by that fact that more educated people are 
more aware on detrimental factors for oral health and 
have a higher level of motivation to seek dental care. 
Nevertheless, in our study personal health practices 
as well as having systemic diseases, taking medica-
tions regularly, and perceived stress were not associ-
ated with DSU. In contrast, a Brazilian study reported 
that elderly with poor self-assessed general health and 
former alcohol consumption had a lower prevalence of 
DSU [6].

Importantly, the same factors (experiencing problems 
in mouth, higher level of education, more of natural 
teeth left) that were associated with DSU in the previ-
ous 1997/1998 Lithuanian study were also significant 
in our study [14]. Nevertheless, although 20 years ago 
people living in urban areas used dental service more 
frequently than those living in rural areas [14], resi-
dence was a non-significant factor in our study, and 
this finding was unexpected. On one hand, the number 
of dentists in Lithuania has increased from 6.9 dentists 
in 2000 to 10.0 dentists per 10,000 inhabitants in 2017 
[36]. On the other hand, the distribution of dentists 
and especially dental specialists in Lithuania was found 
to be uneven – specialists mainly practice in cities and 
suburbs, unsurprisingly inhabitants of rural areas have a 
limited access due to a shortage of dentists [15]. In addi-
tion, decreasing number of outpatient dental clinics in 
rural areas and poor public transportation to reach den-
tists in the district clinics limit access to professional 
dental care for rural Lithuanians [37]. Therefore, greater 
financial support/subsidizing from the state and better 
access to dental service are also important to increase 
the prevalence of DSU among elderly in Lithuania. It 
cannot be ruled out that under-representation of the 
rural population in our study did not allow us to find the 
significant differences in DSU among elderly living in 
urban and rural areas.

Conclusions
Even though majority of early elderly needed dental 
treatments, only two-thirds visited a dentist during the 
last year. Predisposing and need-based factors were sig-
nificant predictors of having a dental visit in the last year. 
A national oral health program for Lithuanian elderly 
with the focus on regular preventive dental check-ups 
is needed. More studies, both quantitative and qualita-
tive, are warranted to investigate in depth the barriers for 
DSU among elderly in Lithuania.
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