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Introduction 
Periodontitis and diabetes mellitus (DM) are two very common, 
chronic, serious comorbidities, quantifying their association 
significantly in public health importance with periodontal 
disease referred to as the sixth complication of diabetes. [1-9] 
Diabetes and periodontitis together appear to increase systemic 
inflammation, with evidence of reductions following periodontal 
treatment. [10] The World Health Organization diabetes key 
facts state that the prevalence of DM has been rising more 
rapidly in middle- and low-income countries. [3] The worldwide 
prevalence data of periodontal disease is from 5% to 20% of 
the adult population, counting periodontitis as the second most 
frequent cause of tooth loss and unsatisfactory oral health in the 
population of Eastern Europe. [7,8,11,12] Studies evaluating diabetes 
related periodontal pathology in Lithuania are scarce, even 
though data show that there is almost every third adult from 35 
years of age diagnosed with gum problems in the country with 
at least half of the Lithuanian population from 50-60 years of 
age having more than five missing teeth (approximately 70% in 
men and 60.2% in women). [13-15] Additionally, 35% showed that 
they lost the teeth most often due to periodontal pathology, and, 
moreover, the overall amount of systemic diseases positively 
correlated with the severity of periodontitis. Independently of 
age, gender, smoking and alcohol consumption, moderate and 
severe periodontitis was associated with a significantly higher 
risk of diabetes (OR=2.9; P=0.003). [15] Periodontal disease in 

the diabetic patients causes serious clinical problems, since 
hyperglycaemia influences the disturbance of the immune 
response and increases the number of periopathogens. [16] The 
severity between diabetes and periodontal pathology was 
found to be related with diabetes type, being more pronounced 
in patients with type two diabetes patients, which confirms 
other clinical and also basic science data on the bidirectional 
interrelation of type two DM, and periodontitis, related to 
insulin resistance, even though pathogenesis is still not entirely 
clear by today. [2,11,13,17-22] There are no comprehensive data on 
DM and periodontitis relationship with subjective complaints, 
oral hygiene, periodontal care, subjective knowledge of diabetes 
control, lifestyle and sociodemographic factors, including 
patients’ education and income, which are believed to be 
common modifiers of periodontitis and may be significant part 
of population- and individual-based prevention in DP patients 
in Lithuania. [11,23-25] The purpose of this pilot study was evaluate 
the complaints of periodontal disease, oral hygiene and care 
related conditions, knowledge of diabetes control and lifestyle 
in diabetes mellitus patients with periodontal pathology (DP), 
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namely:

• Subjective periodontal disease complaints;

• Diabetes control knowledge and oral hygiene care in 
daily practice;

• How one of the most severe periodontal status indicators 
– loss of three and more teeth – is related to a patient’s 
lifestyle and sociodemographic characteristics, oral 
hygiene, and dental access.

Subjects and Methods
Subjects

Pilot study was conducted by using questionnaires under 
patient’s oral consent. Only adults with periodontal pathology 
who visited Vilnius University Hospital Odontology clinic, 
Lithuania, were invited to participate. After the consent was 
received, each patient was coded under anonymous ID code 
to assure having no possibility to identify personal data of 
participant.

Survey

A questionnaire was developed for the study, consisting of two 
parts: the patient’s therapeutic form and the patient’s dental 
form. The patient’s therapeutic form included sociodemographic 
questions and diabetes-related questions: type of diabetes (type 
one DM, type two DM, and type three DM or not aware), 
glycemic control values (patients were asked to present glycated 
hemoglobin values, fasting glucose values, if known). Subjects 
were also asked whether first line family members had diabetes; 
if they smoked. In the patient’s dental form subjects were asked 
about their oral hygiene habits (how many times and for how 
long they brushed their teeth, what materials they used, whether 
they visited professional oral hygiene specialist, if regularly so, 
etc.). Study participants were asked about the main subjective 
complaints (they could indicate several symptoms), which led 
them to see a periodontist (bleeding, gum discoloration, pain, 
dissatisfaction with aesthetics, preventive visit, if they were sent 
by the dentist, other reason). They were asked if they knew their 
diagnosis of dental disease and weather they knew how many 
teeth they had lost due to this disease in order to indicate the 
severity of periodontitis.

The second phase of the study analyzed, how the severe 
periodontal state was related to the person’s lifestyle and 
sociodemographic characteristics, oral hygiene and access to 
dental services.

According to Lang and Tonetti, [26] the recurrence of periodontitis 
could be identified by six factors: percent of bleeding during 
probing, probing pocket depth, alveolar bone level and patient’s 
age relation, existing systematic diseases, smoking and loss of 
teeth. In our study, bleeding during probing, probing pocket 
depth, alveolar bone level and patient’s age relation were not 
included, since it was a subjective, towards patients knowledge 
oriented study. Moreover, Fardal et al. [27] used the loss of teeth 
as a periodontal status measurement to evaluate the effect of 
possible prognostic factors on periodontal maintenance. Based 

on this categorization, we also restricted periodontitis status and 
divided all subjects into two groups, depending on the number 
of teeth lost due to periodontal pathology (except for two 
patients who did not answer this question and were therefore 
not included in the analysis). The first (slight periodontitis) 
group (N=24) included those respondents who had no tooth loss 
or lost less than three teeth. In the second (severe periodontitis) 
group (N=18) were those, who lost more than three teeth.

Statistical analysis
Descriptive statistics were used for the data analysis. Mann 
Whitney and Fisher exact tests were used to compare group 
results.

Results 
A total 173 patients were invited to participate into the study 
of which 63 were DP patients, and 44DP subjects filled the 
questionnaires (response rate – 70%) [Figure 1]. The mean age 
of the study participants was 56.9 (± 12.5). 14 men (31.8%) 
and 30 women (68.2%) Ten (22.72%) subjects had type one 
DM, 33 (75%) – type two DM. One patient did not know what 
type of DM he had. Most of the respondents had vocational (18 
(40.9%) or higher (14 (31.8%) education. 34 (77.3%) subjects 
stated that they did not smoke [Table 1].
The results of patients’ therapeutic form showed that 28 (63.6%) 
subjects had at least one first line family member, who had been 
diagnosed with diabetes. Even 23 (59%) patients were unaware 
of the results of the glucose control test and 16 (41%) reported 
to have had poor results, but when asked to specifically, they 
were unable to provide such information [Figure 2]. In general, 
DP patients were unable to provide accurate numbers when 
asked to accurately report glycated hemoglobin values, fasting 
glucose test or glucose test, assessed as self-control, results. 
Four (10%) patients said they had not even been tested for 
glucose control at all.
The results of the patient’s dental form indicated that the 
majority of patients visited periodontist a year or more ago (36 
(81.8%). Even 42 (95.5%) patients complained of bleeding 
[Figure 3]. 25 (59.5%) patients reported that periodontal disease 

Figure 1: Distribution of collected data.
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was currently stable and for 13 (31%) patients it was getting 
worse. 15 (35.7%) patients reported that they had not lost their 
teeth due to periodontitis, 11 (26.2%) patients had lost five or 
more teeth and nine (21.4%) patients had lost one-two teeth due 
to periodontitis.

Most diabetes mellitus and periodontitis patients brushed their 
teeth twice a day (21 (47.7%) or once a day (17 (38.6%), and 
only one (2.3%) patient reported tooth brushing every other 
day. 23 (53.5%) patients cleaned teeth for one minute and 16 
(37.2%) – for two minutes. The majority of subjects used dental 

floss less frequently than every other day (28 (63.6%), while 
others did to clean their teeth once (9 (20.5%) or twice a day 
(5 (11.4%). The majority of subjects did not use mouthwash at 
all (19 (43.2%) or only occasionally (18 (40.9%). 32 (72.7%) 
patients underwent professional oral hygiene, of which slightly 
more than half received at least once a year (25 (56.8%).

Study showed that 57% (N=24) of study patients were in 
slight periodontitis group and 43% had severe periodontitis. 
Comparing the scores of the slight and severe periodontitis 
group, the results did not differ by gender (75% vs. 55.6% for 
women, P=0.161, respectively), age (M=54.5 and M=58.9, 
P=0.315, respectively). These groups also did not differ in 
terms of time of visit to the dentists: 79.2% of patients with 
slight periodontal conditions and 88.9% with more severe 
periodontal conditions (they were treated for one year or more) 
(P=0.699). They did not differ according to family history of 
diabetes (54.2% patients with slight periodontitis and 77.8% 
with more severe periodontal disease, P=0.104) and types of 
diabetes (83.3% slight periodontitis patients and 70.6% severe 
periodontitis patients, P=0.276).

Data showed that the more complicated condition of patients 
might be associated with lower income, but not with education 
and with associated factors: patients with lower income could 
less afford expensive dental care (e.g. dental rinse) and private 
treatment (e.g. professional oral hygiene) [Table 2].

Discussion
Diabetes has been confirmed as a major risk factor for 
periodontitis, which is a possible complication of diabetes 
mellitus, and the risk of periodontitis increases by approximately 
threefold in poorly controlled diabetes compared to nondiabetic 
individuals. [7,28] Diabetes and periodontitis together appear to 
increase systemic inflammation, with evidence of reductions 
following periodontal treatment. [10] Data on periodontitis 
disease subjective complaints and patient’s diabetes control 
awareness are scarce, and this study is significant to highlight 
the importance of this relationship when evaluating patient 
subjective data. Even though oral health knowledge and 
behavior become more of the target in general population in 
the world, [28] to our knowledge, diabetes control awareness 
in association with subjective periodontal complaints was the 
first time evaluated in periodontology population with DM 
in Lithuania. The results of our study showed that the main 
complaint about periodontal disease in diabetes mellitus and 
periodontitis patients was bleeding, which was common in 
almost all DP patients. This may indicate that periodontal 
disease is not adequately controlled as bleeding may indicate 
inflammation of the periodontal tissues as well as potentially 
adverse effects of diabetes control. Better awareness of both, 
diabetes and diabetes control, are needed: although all patients 
were diagnosed with diabetes, 60% of patients did not know 
whether the glucose control test showed good control of their 
diabetes, and those who knew that test results were good, 
could not tell the exact test value and/or percentage mean. 
Improvement in diabetes awareness and periodontal disease, and 
diabetes relationship awareness may help to improve DP control 

Table 1: Characteristics of DP subjects enrolled in the study.

Demographic data
Subjects

N %

Age
Mean 
56.9 

years

Gender
Men 14 31.8%

Women 30 68.2%

Type of diabetes mellitus 
(DM)

Type one DM 10 22.72%
Type two DM 33 75%
Do not know 1 2,27%

Education

Primary 1 2.3%
Secondary 3 6.8%
Vocational 18 40.9%

Higher college 8 18.2%
Higher university 14 31.8%

Income

EUR ≤ 200 6 13.6%
EUR 201 ‑ 400 21 47.7%
EUR 401 ‑ 600 10 22.7%

EUR 601 ‑ 1000 4 9.1%
EUR > 1000 3 6.8%

Smoking
Smoke 6 13.6%

Do not smoke 34 77.3%

Figure 2: Patients’ self‑reported results of glucose serum test.

Figure 3: Periodontal complaints of DP patients.
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over these comorbidities, also to fit the WHO recommendation 
of employing integrated public health preventive strategies, 
which should also be based on common risk factor approach, [25] 
such as smoking, stress and low socioeconomic status, which 
are known to be associated with periodontal disease as well as 
other systemic chronic diseases. [28,29]

It cannot be ruled out that one-third of DP study patients who 
stated cigarette smoking could improve the course of both, 
periodontal and DM, by giving up this harmful habit. It is known 
that periodontal disease is more advanced in diabetic smokers 
compared with diabetic non-smokers, and even smokers 
without diabetes are 3 times more likely to have a severe form 
of periodontal disease than non-smokers; they also present 
significantly increased the loss of alveolar bone and higher 
prevalence of tooth loss compared with non-smokers, and they 
have poor outcomes of all forms of periodontal treatments. [30-37] 
Smoking also contributes to insulin resistance which negatively 
affects type two diabetes [38-40] and, acting in a manner of vicious 
cycle, negatively affects the course of diabetic periodontal 
disease, and increases the risk of attachment loss. [33] We did 
not evaluate the severity of periodontal status in relation with 
particular type of DM, however, more research is needed to 
evaluate this relationship in DP patients in the future. Although, 
in Alharthi et al. [41] study, poor periodontal condition was also 
linked to the number of lost teeth, used in order to investigate 
the periodontal condition after quitting smoking.

Results of our study showed that more than 60% of patients 
claimed to have lost one or more teeth due to periodontal disease, 
and as many as 43% had lost at least three teeth, resulting them 
living with severe periodontitis and complications. Other studies, 
which objectively assessed the association between diabetes 
mellitus and periodontitis disease, provided similar results. A 
prospective study in Brazil showed that diabetic patients with 
poor glycemic control had more severe periodontitis and more 
tooth loss than those with good glycemic control or those who 

had no diabetes. It was thought that good glycemic control was 
important for good periodontal status. [23] Moreover, recent data 
showed that already prediabetic conditions, also obesity were 
related with chronic periodontitis, [42,43] pointing on glycemic 
control in prediabetic patient, which could reduce the severity 
of periodontal disease, if timely treated. That is why early 
diagnosis and prevention is thought to be crucial to avoid the 
largely irreversible tissue damage that occurs in periodontitis. 
[42] Most of other studies objectively assessed the association 
between diabetes mellitus and severity of periodontitis rather 
evaluated subjective data of DP patients, however, provided 
similar results, showing that diabetic patients with poor glycemic 
control had more severe periodontitis, and more tooth loss than 
those with good glycemic control or those without diabetes. 
Fernandes et al. [44] found that all patients with type 2 diabetes 
had periodontitis: one third – severe periodontitis and two thirds 
– moderate. A study by Katagiri et al. [45] revealed that improved 
glycemic control without a special treatment of periodontitis 
reduced periodontal tissue bleeding, but deep periodontal 
pockets persisted. The findings suggested that glycemic control 
could reduce gingivitis but not deep periodontal pockets. It is 
important to note, that bidirectional approach towards diabetes 
was also found: loss of more than three teeth was associated 
with an increased risk of diabetes. There were data showing that 
periodontitis was not an independent risk factor for diabetes. 
[46] However, the question whether increased risk of diabetes is 
linked with periodontitis, needs more detailed research.

Our study’s results suggest that poor periodontal disease 
control may also be due to inadequate oral hygiene: more 
than 50% of patients brushed less than twice a day and more 
than 60% – for less than 2 minutes. We found that 70% used 
dental floss less frequently than every other day. The results 
are worse than those found by Bhardwaj et al., [47] showing that 
roughly half of the population brushed twice a day in dental 
population. These subjective results of our study suggest that 

Table 2: Comparison of lifestyle, sociodemographic and oral hygiene characteristics of DP patients with slight and severe periodontal 
disease.

Index Value Slight periodontitis 
patient n = 24 % Severe periodontitis 

patient n = 18 % P-value

Income
Up to 400 € per month 11 45.8% 14 77.8%

0.037
400 € per month and more 13 54.2% 4 22.2%

High education
Yes 15 62.5% 6 33.3%

0.059
No 9 37.5% 12 66.7%

Smoking
Yes 3 12.5% 3 16.7%

0.519
No 21 87.5% 15 83.3%

Cleaning with a toothbrush
Daily 22 91.7% 14 77.8%

0.204
Less than daily 2 8.3% 4 22.2%

Cleaning with dental floss
Daily 9 37.5% 3 16.7%

0.128
Less than daily 15 62.5% 15 83.3%

Duration of cleaning
Two – three minutes 10 41.7% 7 38.9%

0.555
One minute or less 14 58.3% 11 61.1%

Use of dental rinse
Yes 17 70.8% 6 33.3%

0.017
Never 7 29.2% 12 66.7%

Had professional oral hygiene
Yes 15 62.5% 17 94.4%

0.017
No 9 37.5% 1 5.6%

Visits dentist
Public sector 13 54.2% 16 88.9%

0.017
Private sector 11 45.8% 2 11.1%
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both, diabetes mellitus and periodontitis, are potentially poorly 
controlled by DP patients and that awareness of DP as comorbid 
diseases makes the need to pay more attention to oral health 
improvement, which is poor to none in DP patients in Lithuania. 
A similar study on patients’ knowledge of the association 
between diabetes mellitus and periodontitis was conducted in 
Germany, also clinical examination of periodontal status in 
healthy and diabetic patients was assessed. Results showed 
that 90% of diabetic patients had periodontitis and 60% had no 
knowledge of the possible link. [48] Shanmukappa et al. [49] found 
that the knowledge and awareness about the association between 
DM and periodontal disease were significantly associated with 
lack of knowledge, especially in those with lower education and 
shorter diabetes experience. Other study found that teachers 
have satisfactory knowledge on oral health, [50] what can be 
explained by educational level. Additionally, recent data showed 
that frequent tooth brushing may be an attenuating factor and 
the presence of periodontal disease and an increased number of 
missing teeth may be augmenting factors for the occurrence of 
new-onset diabetes. Improving oral hygiene may be associated 
with a decreased risk of occurrence of new-onset diabetes. [51]

To our knowledge, no study has been conducted in Lithuania 
to assess the relationship between education, disease literacy, 
income and the severity of periodontitis in DP patients. We 
found that most of the respondents had an income from 201 
to 400 euros per month (21 (47.7%). While in Lithuania, the 
minimum wages for unqualified employees were EUR 555 with 
the average gross salary of the 2019 first quarter EUR 1,108 per 
month (netto salary – EUR 713) in Vilnius city municipality. 
[52,53] In Lithuania, a person is entitled to a state social insurance 
old age pension if he/she reaches the statutory retirement age (as 
of 2019, the retirement age in Lithuania was 63.10 for men and 
62.8 for women). [54] The average old-age pension due (2019) 
was EUR 344.9 and the average pension with the required 
record was EUR 365 in Lithuania. [55] Also, data on patients’ 
literacy are scarce enough in DP population: Berkman et al. 
[56] aimed to update a 2004 systematic review and determine 
whether low health literacy was related to poorer use of health 
care, outcomes, costs and disparities in health outcomes among 
persons of all ages. Despite the conclusion that low health 
literacy was associated with poorer health outcomes and poorer 
use of health care services, authors noted that many limitations 
for the search by that time, namely, limited number of articles 
published in English; no availability of medical subject heading 
terms for identifying relevant studies; also no evidences 
concerning oral health literacy (speaking and listening skills) 
and outcomes were found. Recently, a study by Celeste et al. 
[57] sought to determine whether financial status and education 
could influence the development of periodontitis. The results 
showed that the incidence of moderate periodontitis in higher 
educated and higher income individuals was lower than in 
less educated and lower income individuals. Higher-income 
subjects had better access to oral hygiene and health care. [57] 
Study by Baskaradoss [58] showed that patients with poor oral 
health knowledge had significantly worse periodontal health. 
Also lower levels of health literacy were associated with a 
lower understanding of the importance of prevention and 

maintenance, and, consequently, inferior health. [28] Authors 
also concluded that by improving the oral health literacy the 
efforts to improve the adherence to medical instructions, self-
management skills and the overall treatment outcomes may 
become more successful. [54] A review by Klinge et al. [59] noted 
that in 29 of the 36 studies, socioeconomic status of the subjects 
had an impact on their periodontal tissue disease. Authors have 
suggested that individuals from lower social backgrounds are 
more prone health-damaging behaviors that make them less 
likely to care about health what also looks quite consistent with 
our study’s data. Data from the Dental Atherosclerosis Risk in 
Communities study, presented by Borrell et al., [60] showed the 
impact of individual income and education in association with 
severe periodontitis.

Even though we did not seek primarily to evaluate the 
relationship between income and periodontitis severity, our 
data showed that patients with lower income were significantly 
more likely to have more severe periodontitis, and it could be 
consistent with Bertoldi et al. [61] pilot study‘s data on a need 
for the public health administration to adopt a socioeconomic 
assessment. Additionally, Celeste et al. [57] showed that the 
threshold-effect of income on periodontitis, and interactions 
with race/ethnicity and education, exists.

Thus, by finding that the severity of periodontal state may 
be associated with lower income, expensive dental care 
and unaffordable professional oral hygiene we point on the 
systematic prevention programs’ need for DP patients, who are 
at this risk.

Conclusion and Recommendations
Our study suggests that:

• Almost all DP patients complained of gum bleeding, tooth 
loss, and less often other active symptoms of periodontal 
disease. This could indicate poor patient control of 
periodontal disease and critically low knowledge of their 
disease, especially in the light of diabetes. 

• The control of diabetes mellitus as well as oral hygiene 
in DP patients was found poor. This could lead to an 
increased gum bleeding or tooth loss. Most DP patients 
did not realize the importance of diabetes control, 
nor were they aware of their glucose control values, 
indicating an unsatisfactory level of patient knowledge. 

• The severity of periodontal state may be associated with 
lower income, expensive dental care and unaffordable 
professional oral hygiene. Therefore, systematic 
prevention programs are needed for those patients, who 
are at this risk.

Lack of diabetes control and poor oral hygiene may lead to 
a loss of both glycemic and periodontal diseases control. 
Therefore, there is a need of a patient education and emphasis 
on the relationship between diabetes mellitus and periodontal 
disease in DP patient population.

Moreover, we suggest that in order to improve the treatment 
of such patients, more of the doctors – general practitioners, 
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endocrinologists, internal disease doctors, odontologists need to 
be more aware of significant link between these two diseases.
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