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ABSTRACT
Dentists usually recommend at least two minutes of

brushing two times per day as a minimum.
The purpose of this study is to establish the fre-

quency of teeth brushing for patients with terminal stage
of chronic kidney disease and for healthy controls.

Materials and methods: 140 patients from North-
eastern Bulgaria took informed participation, volunteering,
in this study. They are separated into two groups – 70 peo-
ple were diagnosed with terminal stage of chronic kidney
disease (CKD) and chroniohemodialysis at different stages
of disease duration and 70 healthy controls. Anamnestic
and socio-demographic data were collected, about gender,
age and frequency of teeth brushing. The result was statis-
tically processed using the IBM SPSS Statistics software,
Version 20.

Results: Data show that there is a statistically sig-
nificant difference (χ2 = 79,031, p=0,000 ) between the pa-
tients of the groups studied. As we have expected, the pa-
tients from the control group brush their teeth more often
(between 2 and 3 times per day).

The Mann-Whitney test with Bonferroni correction
shows that the CKD patients brush their teeth daily less
than the people from the control group. Statistically sig-
nificant difference (U = 1831,000, p = 0,004) is established
between the two group participants.

Conclusion: The frequency of teeth brushing as a
main factor for maintaining good personal oral hygiene is
higher for the healthy controls in comparison to the patients
under the study, who belong to the group of people with
CKD. We need more studies in order to understand better
how could the frequency of teeth brushing influence the
limitation of oral problems for people with kidney diseases
on chroniodialysis.
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INTRODUCTION
Tooth brushing is the most common instrument for

the control of dental plaque and of essential importance
for its removal [1]. The toothbrush may remove the sub-
gingival plaque on the teeth, and other helpful means (such
as dental floss, interdental toothbrushes, irrigators, etc.) are
recommended for cleaning the interproximal space [2].
Dentists usually recommend at least two minutes of brush-
ing two times per day as a minimum [3]. The 2016
systematical review of Kumar et al. evidence that the fre-
quency of teeth brushing is related to the level of main-
taining good oral health [4]. Studies on this subject estab-
lish that patients who brush their teeth more rarely have
more dental caries present [5].

Other scientists confirm that the regular teeth brush-
ing results in significant decreasing of the risk of teeth loss
[6]. The accumulation of dental plaque on teeth surface can
be the initiating factor for many diseases and conditions,
which have an impact on the patients. Paradontal diseases,
including gingivitis and periodontal disease, are widely
distributed in the global aspect and are a health problem
for the entire population [7]. Accumulation of supra- and
subgingival plaque is the most important risk factor for the
development of paradontal diseases, as well as for dental
caries [8,10]. Therefore, their accumulation prevention and
gingivitis treatment should be considered as a main pre-
ventive strategy for paradontosis [8, 9].

The scientific literature shows studies that demon-
strate the connection between unsatisfactory dental status
and prevailing cardo-vascular disease for patients on sup-
porting chroniohemodialysis, and between advanced peri-
odontal disease and left ventricular hypertrophy for recipi-
ents on kidney transplant [11,12].

The matter about the paradontal disease for patients
with renal failure is only slightly mentioned in the
nephrological literature [13, 14].
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The purpose of this study is to establish the fre-
quency of teeth brushing for patients with terminal stage
of chronic kidney disease and for healthy controls.

MATERIALS AND METHODS
Seventy patients from Northeastern Bulgaria took

informed participation, volunteering, in this study, as
they were diagnosed with terminal stage of chronic kid-
ney disease and chroniohemodialysis at different stages
of disease duration. The people included in this study
were of age between 32 and 89 years. The average age
of the people under this study was 60,66±14,46 years.

32 men (45,7 %) and 38 women (54,3%). The healthy
controls were of the same region, age of 19, also 70 peo-
ple. Anamnestic and socio-demographic data were col-
lected, about gender, age and frequency of teeth brush-
ing.

Information was statistically processed using the
IBM SPSS Statistics software, Version 20.

RESULTS
Data analysis about the frequency of daily teeth

brushing for the patients under the study, per gender and
group, are shown in the below Table 1.

The results show that 9 women and only four men
of the participants with CKD are brushing their teeth three
times a day. The detailed analysis in this group demon-
strates that almost one-third of the women (32,9%) brush
their teeth twice a day, and the men of the same group
brushing their teeth two times a day are 28,60 %.

As for the control group – 15 men and 14 women
are brushing their teeth three times a day, which is about

one-fifth of the group, in both cases. One-fifth of the
women (20%) brush their teeth twice a day as well, and
about one-third of men (27,10%) clean their teeth two times
a day.

The distribution per age and frequency of teeth
brushing for the three groups of patients is also interest-
ing. (Table 2)

Table 1. Frequency and percentage distribution per gender and groups

Groups

Daily teeth CKD Patients Control Group

brushing Men Women Total Men Women Total

No % No % No % No % No % No %

Once 8 11,4 6 8,6 14 20 5 7,1 3 4,3 8 11,4

Twice 20 28,6 23 32,9 43 61,4 19 27,1 14 20 33 47,1

Three times 4 5,7 9 12,9 13 18,6 15 21,4 14 20 29 41,4

Table 2. Frequency and percentage distribution as per the daily teeth brushing per age and groups

Groups

Daily teeth CKD Patients Control Group

brushing 19-32 33-90 Total 19-32 33-90 Total

No % No % No % No % No % No %

Once 1 1,4 13 18,6 14 20 8 11,4 0 0 8 11,4

Twice 2 2,9 41 58,6 43 61,4 33 47,1 0 0 33 47,1

Three times 1 1,4 12 17,1 13 18,6 29 41,4 0 0 29 41,4

The general analysis of the results for the CKD pa-
tients group shows that the participants of middle and eld-
erly age (33 -90 years) brush their teeth more often (58,60
% patients –two times). Only 1.40% of the patients of
younger age with kidney disease brush their teeth once
per day, and 2,90% - twice per day.

The control group consists of only young people.
It could be seen that the young people of this group
choose to brush their teeth mainly two times a day
(47,10%) or three times a day (41,40%).

As expected, most of the people from the control
group brush their teeth after each meal (29 people, 41,
40%), and almost half of the health controls brush their

teeth twice a day (47,10%). This precondition, together
with the lack of senile changes, body’s compensatory ca-
pabilities, etc., result in a good oral status of the control
group representatives.

The above Tables 1 and 2, show that the distribu-
tion of the variables studies is not normal. That demanded
the use of the non-parametric test for differences between
more than two groups, as per Kruskal-Wallis Test, as veri-
fication of the statistic differences between the two
groups. The analysis of the results from this test, accord-
ing to the “number of teeth brushing per day” criterion,
states statistically significant differences between the
groups (Table 3).
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Table 3. Results from the Kruskal-Wallis test for sta-
tistical differences between the groups

Group N Average Rank χχχχχ2 (df) P

CKD Patients 70 117,74

Control Group 70 140,36 79,031 (2) 0

Data show that there is a statistically significant
difference (χχχχχ2 = 79,031, p=0,000 ) between the patients
of the groups studied. As we have expected, the patients
from the control group brush their teeth more often (be-
tween 2 and 3 times per day).

For the purposes of more detailed analysis, we have
applied the Mann-Whitney Test with Bonferroni correc-
tion. The results show that the CKD patients brush their
teeth daily less than the people from the control group.
Statistically significant difference (U = 1831,000, p =
0,004) is established between the two group participants.

DISCUSSION
The indirect, however convincing proof that con-

firmed the importance of the oral hygiene is derived from
a study evidencing that the subgingival curettage and the
professional oral hygiene combined with locally applied
anti-microbe means have a favourable effect on some
cardio-vascular risk factors for healthy patients with peri-
odontitis [15].

According to the number of times for teeth brush-
ing per day, the patients with accompanying kidney dis-
ease demonstrate following the instructions given by the
dentist in regard to the personal oral hygiene. It is estab-
lished that more than half of the people (47,10%) brush

their teeth twice per day as per the recommendations. The
participants from the control group are young people (19
years of age), with high requirements on their appearance
and personal hygiene, incl. personal oral hygiene. They
are very well aware of the novelties in dental cosmetics,
as well as the different means and techniques for main-
taining good oral health. This is most probably the rea-
son for their high motivation to brush their teeth after
every meal (2 to 3 three times per day).

L. Locsey et al. (1986), Chuang et al. (2005) speak
in their studies about the early loss of teeth for patients
on hemodialysis in comparison to the general population
[16, 17, 18, 19, 20, 21, 22]. Due to the connection of the
main disease with several specific oral problems and in
order to obtain more detailed results in future, the further
studies need to analyze the power of brushing, the tech-
niques of brushing between the left and right side, and
use of additional means for personal oral hygiene (dental
floss, interdental brushes, etc.).

CONCLUSION
The frequency of teeth brushing as a main factor

for maintaining good personal oral hygiene is higher for
the health controls in comparison to the patients under
the study, who belong to the group of people with CKD.
Although, the people from that group also show satisfac-
tory frequency of teeth brushing (in most cases 2 times
per day); probably following the instructions of their den-
tist.

We need more studies in order to understand better
how could the frequency of teeth brushing influence the
limitation of oral problems for people with kidney dis-
eases on chroniodialysis.
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