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ABSTRACT

Objective: This study aims to determine the effects of oral health care and education on the prevention of intraoral com-
plications in patients undergoing dialysis.
Methods: In this study, a quasi-experimental pretest/post-test control group design was adopted. The patients in the study 
group performed oral care for 4 weeks, brushing twice a day and flossing once a day, in line with oral healthcare education. 
The control group did not receive any training. 
Results: It was found that the tooth brushing habits decreased as the education level decreased (P = .009), the frequency 
of oral care decreased after the beginning of dialysis (P = .011), and the patients who regularly brushed their teeth before 
dialysis could not brush their teeth as often after starting dialysis because of a "lack of time" (P = .000). Plaque index and 
gingival index scores were found to be lower after oral care practices and education in the study (P = .000). These scores 
were higher in the control group that did not apply any oral care practices (P = .000).
Conclusion: In conclusion, it was determined that oral health care and education have a positive effect on relieving and 
preventing intraoral complications.
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INTRODUCTION
Oral health, which is an important component of general 
health, is adversely affected by chronic kidney disease 
(CKD).1 In dialysis patients, intraoral changes may occur 
as a consequence of CKD itself or in connection with 
related medical treatments, treatment modality, and 
poor oral care.1,2 Over 30 oral symptoms are observed 
in patients with kidney failure (KF), and an estimated 
90% of patients have 1 or more of these symptoms.2 
The literature review shows that the most common oral 
problems in KF are gingival enlargement, other gingi-
val changes (paleness, bleeding), periodontal changes, 
saliva changes, plaque, calculus, halitosis, taste dis-
orders, and changes in tongue and mucosa.2-5 In addi-
tion, it has also been observed that intraoral changes 
occur and periodontal disease progress with the start of 

dialysis treatment in CKD patients.3 Progression in the 
severity of the periodontal disease has been reported 
during pre-dialysis, peritoneal dialysis (PD), and hemo-
dialysis (HD), respectively.3,4

Many studies suggest that oral hygiene is worse in CKD 
patients2,6 and HD patients2 compared to the normal 
population and that poor oral hygiene in patients with 
CKD is an important problem that is overlooked even 
though it is commonly seen.5,7

The consequences of poor oral hygiene in patients with 
CKD can be serious. As a result of advanced age, con-
comitant diseases, weakened immune systems, con-
comitant medications, periodontitis, and other dental 
conditions, the risk for systemic outcomes increases, 
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making the patients particularly susceptible to infection-related 
diseases.7 These infections may also endanger the transplant 
patient’s life and cause rejection of the graft.5 Furthermore, it 
has been reported that there is a relationship between the grade 
of periodontitis and mortality in dialysis patients.8,9 Studies 
have reported that poor oral hygiene increases plaque volume, 
periodontal disease formation, gingivitis and periodontitis, and 
calculus.2,4,5

Addy et  al10 emphasized the necessity of regular brushing for 
plaque control and preventing periodontal diseases. Similarly, 
Levine and Stillman-Lowe11 report that tooth brushing is the 
single most important method in plaque control. In addition, 
effective tooth brushing is considered a basis for the prevention 
of gingivitis.11 While healthy individuals meet their oral care 
needs in line with their knowledge and skills, they may become 
dependent on another individual to practice health care in case 
of an illness. In this context, it is the responsibility of health pro-
fessionals to promote and maintain the oral health of individu-
als, help acquire oral hygiene habits, prevent treatment-related 
complications, and provide counseling and education.12 This 
responsibility of the professionals becomes even more promi-
nent in patients receiving dialysis treatment, which causes 
many complications. The ability of healthcare professionals to 
perform all these practices depends on their knowledge and 
skills in assessing the oral health of the patient, using appropri-
ate assessment tools, and developing evidence-based effective 
oral care protocols.13,14

This study was planned to investigate the effectiveness of oral 
care and education in preventing intraoral complications in 
dialysis patients. This study provides evidence for the neces-
sity of oral care practices in reducing and eliminating intraoral 
complications in dialysis patients and will help perform these 
practices in a more effective and high-quality manner.

METHODS
In this study, a quasi-experimental pretest/post-test control 
group design was adopted. The study included 622 patients 
with KF, who received regular dialysis treatment for 1 year 

before the study. In the power analysis performed using the 
G*Power (v3.1.7) program to determine the sample size, it was 
decided that there should be at least 26 people in each group, 
and considering that there may be losses during the study pro-
cess, it was deemed appropriate to take 30 people each.

The study sample consisted of dialysis patients with KF, who 
were willing to participate in the study, open to communication 
and cooperation, aged between 18 and 65 years old, and with-
out full dentition.15,16

All dialysis patients who met the sample selection criteria and 
volunteered to participate in the study were included in the 
study. However, 3 patients who could not maintain regular oral 
care, and 1 patient who travelled to another city were excluded 
from the sample. Four other patients who met the sample selec-
tion criteria were included in the study.

This study was conducted in a training and research hospital, 
a university hospital, and 2 private dialysis centers between 
September 2015 and November 2016. Ethical committee 
approval was received from the Ethics Committee of Trabzon 
Kanuni Training and Research Hospital (Approval no: 23618724, 
Date: 09.06.2015). Written informed consent was obtained from 
the patients who agreed to take part in the study.

Data Collection
Data were collected in cooperation with the dialysis unit’s 
responsible healthcare professionals with the consent and 
participation of the patients who met the sampling selection 
criteria. In order to use the indexes that determine the effective-
ness of oral care, collaboration was made with the dentist. The 
indexes were performed with a single dentist while the patients 
were on dialysis sessions to avoid being affected by individual 
differences.

As a data collection tool, the Patient Information Collection 
Form, gingival index (GI),17 and plaque index (PI) form18 
were used.

Research data were collected by the researcher using the 
Patient Information Collection Form, which was created by 
scanning the literature15,16 and submitted to the "expert panel" 
(nephrologist, dialysis nurse, dentist) to obtain opinions on the 
content. In addition to sociodemographic data, a total of 19 
questions about disease characteristics such as the presence of 
regularly taken medications, oral care training, the time before 
dialysis, the frequency of tooth brushing after dialysis, duration 
of CKD, and dialysis duration were also included. The form was 
completed by the researcher in a face-to-face interview and 
took approximately 15 minutes to fill.

The PI was evaluated according to the Silness and Löe18 sys-
tem. This system assesses the plaque thickness at the cervi-
cal tooth margin (closest to the gum) and has 4 scores. This 

MAIN POINTS

•	 The majority of patients did not receive any training in oral 
care.

•	 After starting dialysis, the frequency of oral care practices 
decreased.

•	 Intraoral complications decreased in the study group after 
oral care practices and training.

•	 Oral health assessment forms and standardized oral care pro-
tocols for chronic kidney disease and kidney failure patients 
should be developed and implemented with an interdisci-
plinary team approach.

•	 Patients should be provided with opportunities for oral care 
practices during dialysis sessions.
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index is particularly suitable for studying the effect of bacterial 
plaque on gingivitis. The values determined in the average PI 
value of that individual are obtained by taking the mathemati-
cal average.

•	 0. No plaque in the gingival area.
•	 1. A film of plaque adhering to the free gingival margin and 

adjacent area of the tooth. The plaque may be recognized 
only by running a probe across the tooth surface.

•	 2. Moderate accumulation of soft deposits within the gingival 
pocket and on the gingival margin and/or adjacent tooth sur-
face, which can be seen by the naked eye.

•	 3. Abundance of soft matter within the gingival pocket and/
or on gingival margin.

The GI of the tooth is calculated by summing the values obtained 
and dividing by 4. By adding these values and dividing them by 
the number of teeth, the individual score is obtained.17

•	 0. No inflammation, healthy gingiva.
•	 1. Mild inflammation, slight change in color, slight edema, 

and bleeding on palpation.
•	 2. Moderate inflammation, glazing, redness and edema, and 

bleeding on palpation.
•	 3. Severe inflammation, marked redness and hypertrophy, 

ulceration, and the tendency to spontaneous bleeding.

Oral Care Training and Patient Training Guide
The patients were given a Patient Training Guide prepared by 
the researcher in accordance with the literature, and the infor-
mation about tooth brushing at least twice a day and flossing 
once a day was explained.12,13,19-21 The guide content includes 
the following steps.

A small amount of toothpaste was put on the toothbrush, the 
toothbrush was placed on the posterior teeth of the model at a 
45° angle. The upper end of the bristles of the brush was placed 
just below the gums in such a way that it could affect the gingi-
val sulcus between the tooth and the gum, and the teeth were 
brushed in a circular motion from top to bottom in the upper 
jaw and from bottom to top in the lower jaw. This movement 
was repeated at least 10 times for the outer parts of the teeth. 
Then, after applying 10 times to the anterior region and other 
regions, the brushing process was switched to the inner parts 
of the teeth and the brushing process was terminated with an 
average brushing time of at least 2 minutes. Following the tooth 
brushing process, the individual was told that the tongue sur-
face should also be brushed from the back surface of the tongue 
to the front.

Approximately 30 cm of waxed dental floss was taken, wrapped 
around the middle finger of both hands, stretched with the help 
of the index finger and thumb, and used. A part of the thread 
was passed through the interdental area with slow strokes and 
in a controlled manner, leaving a part of the thread in the center. 

The necessity of avoiding hard and sudden strokes that could 
injure the gums was explained. In order to clean the interfacial 
areas of the teeth, the floss was placed between the tooth on 1 
side and moved back and forth and up and down in a C shape; 
then, the same movement was performed by entering the same 
interdental area and holding it against the other tooth. When 
moving from 1 tooth to another, a clean piece of string was 
unwrapped from the finger holding more string and the used 
string was wrapped around the finger on the other hand, so that 
clean string was used for each tooth. This procedure was first 
performed on a dental model and took approximately 15-20 
minutes.

Research Process
After obtaining patients’ consent, the principal investigator, 
who was not involved in the study, created a randomization list 
for random allocation according to sessions and centers in the 
computer environment. They were then numbered sequentially, 
placed in opaque plastic bags, and grouped according to the cen-
ters. This sequence was followed for each session, and the patient 
assignment was terminated when the sample size for each group 
was reached. The control group was completed the first.

Patients were interviewed 3 times in the first week of the study. 
In the first interview, patients were asked to sign a consent 
form according to the study groups. The PI and GI scores were 
determined and recorded on the Study/Control Group Patient 
Follow-up Form by the researcher. For oral care practices, 
the researcher explained tooth brushing and flossing to the 
patients, demonstrated them on a tooth model, and enabled 
the patients to practice. “Patient Training Guide,” fluoride tooth-
paste, a toothbrush with soft slightly inclined bristles, a brush 
head, and dental floss were distributed. “Patient Information 
Collection Form” data were recorded in the second and third 
interviews. The control group received no similar treatment. 
Patients in the study group were interviewed about whether 
they continued oral care following the training given at the first 
encounter, and feedback was obtained. Oral care training was 
given again in line with their deficiencies.

In the second, third, and fourth weeks, the Study/Control 
Group Patient Follow-up Form was completed by face-to-face 
interview with the patients in any session once. In addition, 
the patients in the study group were contacted by telephone, 
and their oral care practices and equipment requirements were 
monitored and supported. At the first dialysis session of the 
fifth week, PI and GI scores were determined and recorded on 
the Study/Control Group Patient Follow-up Form. The dentist 
performing the PI and GI (pretest and post-test) assessments 
remained unbiased to group assignments.

Statistical Analysis
The power of the study is expressed as 1-β (probability of β = 
type II error), and in general, the studies should have 80% power. 
According to Cohen's effect size coefficients, calculations were 



Turk J Nephrol 2023; 32(4): 288-295� Kiziltan and Şendir. Oral Care in Dialysis Treatment

291

made assuming that the evaluations between 2 independent 
groups would have a large effect size (d = 0.8).

Statistical analysis of the data was performed in a computing 
environment by using the Statistical Package for the Statistical 
Package for the Social Sciences (IBM SPSS Corp.; Armonk, NY, 
USA) 22.0 package program, descriptive analyses, chi-squared 
test, paired samples t-test, Wilcoxon signed-rank test, indepen-
dent samples t-test, and Mann–Whitney U-test. Results were 
evaluated at a 95% CI, P < .05 significance level, and P < .01 and 
P < .001 advanced significance level.

Ethical Considerations
First, in order to conduct the research, ethics approval (decision 
number: 23,618,724) was received from the Clinical Research 
Ethics Committee of Trabzon Kanuni Training and Research 
Hospital. Before starting the study, written informed consent 
was obtained from the patients after the necessary explana-
tions were made to the nurses about the purpose and execu-
tion of the study.

RESULTS
It was found that 53.3% of the study group and 43.3% of the 
control group were mostly in the 34-49 age group, 63.3% of the 
patients in the study group and 56.7% of those in the control 
group were male, 43.3% of the study group were graduates of 
secondary education, 36.6% of the control group were gradu-
ates of primary education, and the majority of the individuals 
in the study (33.3%) were primary school graduates, 70% of the 
study group and 56.7% of the control group were married, the 
majority of the patients (35%) were retired, 63.3% had children, 
50% of the study group and 56.7% of the control group lived 
in the province, and most of the patients in the study group 
(56.7%) and control group (63.3%) had income equal to their 
expenses (Table 1). It was found that there was no statistically 
significant difference between the groups in terms of sociode-
mographic characteristics, and the sociodemographic char-
acteristics of the patients in both groups were similar to each 
other (P > .05).

When the duration of CKD of the individuals in the study was 
analyzed, it was observed that 40% of the patients in the study 
group and 46.7% of the patients in the control group ranged 
between 2 and 5 years, and the average duration of the disease 
was 7 years in both the study and control groups. It was found 
that all patients (100%) participating in the study received 
hemodialysis treatment, 43.3% of the study group patients and 
33.3% of the control group patients received dialysis treatment 
for periods ranging from 2 to 5 years, and the average dura-
tion of dialysis treatment of all patients was approximately 6 
years, 86.7% of the study group and 93.3% of the control group 
received dialysis treatment for 4 hours 3 days a week, and most 
patients (58.3%) in both groups used at least 1 drug (study 
13.3%—control 16.7% calcium channel blocker) (Table 2). There 

Table 1.  Distribution of Sociodemographic Characteristics of the 
Patients (N = 60)

Characteristics
Study Group 

(n = 30)

Control 
Group 

(n = 30)
Total 

(n = 60) P

Age, n (%)

  18-33 4 (13.3) 8 (26.7) 12 (20.0) .336

  34-49 16 (53.3) 13 (43.3) 29 (48.3)

  50-65 10 (33.3) 9 (30.0) 19 (31.7)

  X ± SD 42.06 ± 9.94 41.70 ± 1.24 41.88 ± 11.18

Gender, n (%)

  Female 11 (36.3) 13 (43.3) 24 (40.0) .858

  Male 19 (63.3) 17 (56.7) 36 (60.0)

Education, n (%)

  Literate 5 (16.7) 8 (26.6) 13 (21.7) .892

  Primary education 9 (30.0) 11 (36.6) 20 (33.3)

  Secondary 
education

13 (43.3) 5 (16.6) 18 (30.0)

  High education 3 (10.0) 6 (20.0) 9 (15.0)

Marital status, n (%)

  Single 9 (30.0) 13 (43.3) 22 (36.7) .376

  Married 21 (70.0) 17 (56.7) 38 (63.3)

Occupational status, 
n (%)

  Housewife 6 (20.0) 9 (26.7) 15 (25.0) .251

  Retired 12 (40.0) 9 (33.3) 21 (35.0)

  Employee 1 (3.3) 1 (3.3) 2 (3.3)

  Officer 3 (10.0) 4 (13.3) 7 (11.7)

  Self-employment 7 (23.3) 6 (20.0) 13 (21.7)

  Other (student) 1 (3.3) 1 (3.3) 2 (3.3)

Status of having a 
child, n (%)

  No 9 (30.0) 13 (43.3) 22 (36.7) .284

  Yes 21 (70.0) 17 (56.7) 38 (63.3)

Place of residence, n 
(%)

  Village 2 (6.7) 4 (13.3) 6 (10.0) .696

  County 13 (43.3) 9 (30.0) 22 (36.6)

  Province 15 (50.0) 17 (56.7) 32 (53.3)

Income status, n (%)

  Income less than 
expenses

10 (33.3) 9 (30.0) 19 (31.7) .637

  Income equal to 
expenses

17 (56.7) 19 (63.3) 36 (60.0)

  Income more than 
expenses

3 (10.0) 2 (6.7) 5 (8.3)

X, mean.
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was no statistically significant difference between the groups in 
terms of all these characteristics (P > .05).

It was found that 73.3% of the patients in the study group 
and 76.7% of the patients in the control group did not receive 
any training on oral care, the places where the patients who 
received training (25%) were schools (60%) and dentists (40%), 
53.3% of the study group and 50% of the control group brushed 
their teeth occasionally before dialysis, 43.3% of the patients 
brushed their teeth regularly, 40% of the patients in the study 
group and 70% of the patients in the control group brushed 
their teeth very rarely after starting dialysis, and 46.7% of the 
study group stated “lack of time” and 43.3% of the control 
group stated “lack of habit” as the reason for not brushing their 

Table 2.   Distribution of CKD and Dialysis Treatment 
Characteristics of Patients (N = 60)

Characteristics

Study 
Group 

(n = 30)

Control 
Group 

(n = 30)
Total 

(n = 60) P

CKD duration, 
n (%)

.246

  0-1 years 2 (6.7) 4 (13.3) 6 (10.0)

  2-5 years 12 (40.0) 14 (46.7) 26 (43.3)

  6-9 years 4 (13.3) 4 (13.3) 8 (13.3)

  10-14 years 9 (30.0) 2 (6.7) 11 (18.3)

  15 years or more 3 (10.0) 6 (20.0) 9 (15.0)

  X ± SD 7.4 ± 4.8 7.1 ± 6.5 7.3 ± 5.7

Dialysis type, n (%)

  Hemodialysis 30 (100.0) 30 (100.0) 60 
(100.0)

Dialysis duration, 
n (%)

  0-1 years 3 (10.1) 9 (30.0) 12 (20.0) .112

  2-5 years 13 (43.3) 10 (33.3) 23 (38.3)

  6-9 years 6 (20.0) 4 (13.3) 10 (16.7)

  10-14 years 7 (23.3) 4 (13.3) 11 (18.3)

  15 years or more 1 (3.3) 3 (10.1) 4 (6.7)

  X ± SD 6.5 ± 4.4 5.3 ± 5.2 5.9 ± 4.8

Dialysis session, 
n (%)

  3 days 4 hours 26 (86.7) 28 (93.3) 54 (90.0) .556

  2 days 4 hours 4 (13.3) 2 (6.7) 6 (10.0)

Drug use status, 
n (%)

  No 17 (56.7) 18 (60.0) 35 (58.3) .176

  Yes 13 (43.3) 12 (40.0) 25 (41.7)

Drug used, n (%)

  Calcium channel 
blocker

4 (13.3) 5 (16.7) 9 (36.0) -

  IV vitamin D 2 (6.7) 1 (3.3) 3 (12.0)

  Parenteral iron 2 (6.7) 1 (3.3) 3 (12.0)

  ESA 1 (3.3) 0 (0.0) 1 (4.0)

  Beta-blocker 1 (3.3) 4 (13.3) 5 (20.0)

  Calcium acetate 2 (6.7) 1 (3.3) 3 (12.0)

  ACE inhibitor 1 (3.3) 0 (0.0) 1 (4.0)

CKD, chronic kidney failure; IV, intravenous; ESA,e​rytho​poies​is-st​imula​ting agent; 
ACE,a​ngiot​ensin​-conv​ertin​g enzyme; X, mean.

Table 3.  Training Status of Patients on Oral Care Practices and 
Tooth Brushing Features (N = 60)

Features

Study 
Group 

(n = 30)

Control 
Group 

(n = 30)
Total 

(n = 60) P

Getting an education, 
n (%)

  No 22 (73.3) 23 (76.7) 45 (75.0) .896

  Yes 8 (26.7) 7 (23.3) 15 (25.0)

Place of education, n (%)

  Hospital 0 (0.0) 0 (0.0) 0 (0.0) –

  School 5 (16.7) 4 (13.3) 9 (60.0)

  Family health center 0 (0.0) 3 (10.0) 0 (0.0)

  Dentist 3 (10.0) 7 (23.3) 6 (40.0)

Pre-dialysis tooth 
brushing habit, n (%)

.415

  Regular 12 (40.0) 14 (46.7) 26 (43.3)

  Occasionally 16 (53.3) 15 (50.0) 31 (51.7)

  None 2 (6.7) 1 (3.3) 3 (5.0)

Tooth brushing habit after 
starting dialysis, n (%)

  None 7 (23.3) 6 (20.0) 13 (21.7) .119

  Very rarely 12 (40.0) 21 (70.0) 33 (55.0)

  Occasionally 11 (36.7) 3 (10.0) 14 (23.3)

Reasons for not brushing 
regularly after starting 
dialysis, n (%)

  Laziness and negligence 9 (30.0) 6 (20.0) 15 (25.0) .598

  Inability to habit 4 (13.3) 13 (43.3) 17 (28.3)

  Lack of time 14 (46.7) 10 (33.3) 24 (40.0)

  Does not believe it is 
helpful

3 (10.0) 1 (3.3) 4 (6.7)
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teeth regularly (Table 3). It was observed that there was no sta-
tistically significant difference between the groups in terms of 
characteristics related to oral care (P > .05).

When the factors that may affect the oral care practices of the 
patients were examined, it was found that tooth brushing hab-
its decreased as the level of education decreased (P = .009), 
oral care frequency decreased after starting dialysis compared 
to before starting dialysis (P = .011), and patients who brushed 
their teeth regularly before dialysis (76.9%) could not brush 
their teeth regularly after starting dialysis because of "lack of 
time" (P = .000).

It was found that there was a statistically significant differ-
ence between PI and GI scores measured before and after 
oral care practices and training in the study group patients, 
and PI and GI scores were lower after oral care practices and 
training (P < .001). It was observed that the post-test PI and GI 
mean scores of the control group patients were higher than 
the pretest scores and there was a statistically significant dif-
ference between them (P < .001). When the mean PI scores 
of the dialysis patients in the study were compared, it was 
observed that there was a significant difference between 
the groups in PI pretest and post-test mean scores (P < .05) 
(Table 4).

When the mean GI scores of the dialysis patients within the 
scope of the study were compared, it was found that while the 

mean GI pretest scores showed a significant difference between 
the groups (P < .05), there was no significant difference in the 
mean GI post-test scores (P > .05) (Table 4).

When the difference between pretest and post-test PI and GI 
mean scores of the patients were analyzed, it was found that PI 
and GI mean scores decreased in the study group and increased 
in the control group. This difference between them was statisti-
cally highly significant (P < .001) (Table 5).

DISCUSSION
Oral health, which is adversely affected by KF, may be impaired 
in dialysis patients as a result of the disease itself or related 
medical treatments, treatment modality, and poor oral care.1,2 
When the literature was examined, it was observed that oral 
hygiene was worse in CKD and dialysis patients compared to 
the normal population, and this increased plaque volume, 
calculus, and periodontal disease formation; gingivitis, and 
periodontitis.2,4,6 In this sense, it is emphasized in the litera-
ture that regular tooth brushing, which is one of the oral care 
practices and a nursing effort, is the only and the most impor-
tant method for plaque control and prevention of periodontal 
diseases.10,11,13,14

The findings obtained in the study regarding the sociodemo-
graphic characteristics of the patients are compatible with the 
findings of other studies with dialysis patients as the sample.22,23

In our study, it was determined that the majority of the patients 
in the study and control groups did not receive oral care edu-
cation, there was no statistically significant difference between 
them, and oral care education was mostly received from the 
dentist. In the study conducted by Gökalp et al24 to determine 
the oral and dental health profile of adults and the elderly in 
Turkey, it was observed that the percentage of those who did 
not have a toothbrush was very high at all ages. In our study, it 
is thought that this situation may negatively affect the habitua-
tion of oral care practices due to the high rate of those who did 
not receive training on oral care. 

In similar studies with dialysis patients as the sample, the tooth 
brushing habits of the patients supported the results of our 
study.2,25 In addition, it was observed in our study that the tooth 

Table 4.  Comparison of Pretest and Post-Test PI-GI Score Means 
(N = 60)

Groups Test
PStudy mean ± SD Control mean ± SD

PI score

  Pretest 1.94 ± 05.6 1.50 ± 0.33 3.706b

.000**

  Post-test 1.40 ± 0.38 16.0 ± 0.29 −2.288b

.026*

  Test
P

5.159a

.000**
−5.194a

.000**

GI score

  Pretest 1.44 ± 0.56 1.09 ± 0.24 3.142
.003*

  Post-test 1.14 ± 0.49 1.19 ± 0.28 417.500d

.630

  Test
P

5.159a

0.000**
−6.034c

0.000**

GI, gingival index; PI, plaque index.
aPaired samples t-test.
bIndependent samples t-test.
cWilcoxon signed-rank test.
dWhitney U-test.
*P < .05; **P < .001.

Table 5.  Pretest Post-Test Comparison of PI and GI Score Mean 
Differences (N = 60)

Groups PI mean ± SD GI mean ± SD

Study −0.54 ± 0.48 −0.30 ± 0.32

Control 0.10 ± 0.11 01.0 ± 00.9

T −7.168 −6.580

P .000** .000**

GI, gingival index; PI, plaque index.
**P < .001.
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brushing habits of the patients decreased as the level of edu-
cation decreased (P = .009). When the literature was examined, 
it was determined that quality of life increased as the level of 
education increased in dialysis patients. It is thought that as 
the level of education increases, the understanding of health 
will change and develop positively, and individuals will assume 
more responsibility for their health, thus they will learn and 
use strategies to manage their diseases/symptoms more, and 
as a result of all these, the quality of life will increase.26 In line 
with this information, it can be said that the parallel relation-
ship between the level of education and quality of life of dialysis 
patients affects oral care habits in the same way.

The fact that the patients receiving dialysis treatment changed 
their tooth brushing habits when they started dialysis for the 
lack of time as their reason, and brush their teeth very rarely, 
which can be considered a negative health behavior and can be 
considered an inadequate attempt to maintain oral health. In 
our study, it was found that the frequency of oral care decreased 
after starting dialysis compared to before they started dialysis 
(P = .011), and patients who brushed their teeth regularly before 
dialysis (76.9%) could not brush their teeth regularly after start-
ing dialysis due to "lack of time" (P = .000). When similar stud-
ies are examined, it is observed that having a chronic disease 
such as KF and continuing regular dialysis treatment affects the 
patient's life physically and psychosocially, and patients are 
functionally restricted due to physical, emotional, and social 
factors.27 These restrictions cause the patients to have to give 
up their habits and lead to the development of behaviors such 
as loss of emotion, belief and negative thoughts, inability to 
adequately perform self-care and vital functions, and passivity.

In the literature, it has been shown that the incidence of peri-
odontal disease increases in chronic dialysis patients, and peri-
odontal diseases increase the severity of systemic disease and 
cause premature deaths.28 Microbial dental plaque is the most 
important etiological factor in the formation of periodontal 
diseases.29 Studies emphasizing the importance of oral care in 
dialysis patients and showing the effect of periodontal diseases 
on mortality have reported a relationship between the degree 
of periodontitis and mortality. Kshirsagar et  al4 followed HD 
patients for 18 months, it was observed that cardiovascular 
mortality increased 5 times in those with moderate and severe 
periodontitis. Chen et al8 reported that there was a significant 
relationship between the grade of periodontitis and mortality 
rates in dialysis patients; mortality was 24% in cases with mild 
periodontitis and 70.6% in cases with severe periodontitis. 
In addition, it was reported that all deaths in this study were 
1.83 times higher in periodontitis cases. On the other hand, 
increased plaque levels have been reported in many studies 
focusing on the periodontal health of HD patients.2,26,30 In the lit-
erature, it is stated that tooth brushing twice a day and flossing 
once a day are required to remove microbial dental plaque from 
the mouth.12,19-21 The fact that in our study there was a decrease 

in the mean PI of the patients in the study group who brushed 
and flossed regularly for 4 weeks and an increase in the mean PI 
of the control group patients who did not perform any oral care 
practice for 4 weeks supported these results. In this context, 
oral care practices in dialysis patients may reduce the incidence 
of systemic diseases caused or aggravated by periodontitis.

Gingivitis and periodontitis are common symptoms of poor oral 
care, their severity increases in relation to HD and is more com-
mon in KF patients.30 In their study of dialysis patients, Borawski 
et al3 reported that lack of general oral care is one of the risk fac-
tors that may cause periodontal disease in dialysis patients. In 
a study by Aggarwal et al29 to comparatively evaluate the effec-
tiveness of 2 different toothbrushes in the removal of suprag-
ingival plaque, it was observed that regular tooth brushing for 
4 weeks decreased the averages of PI and GI. In our study, the 
decrease in the mean PI and GI after 4 weeks of regular oral care 
practices in the study group patients who did not have regular 
oral care practice habits and the increase in the control group 
patients were consistent with these results.

The limited number of PD patients in dialysis centers within the 
scope of this and their unwillingness to participate in the study, 
and consequently, the sample group consisting only of HD are 
the limitations of the study.

CONCLUSION
In this study, plaque and gingivitis levels increased in patients in 
the non-intervention control group and decreased in the study 
group, and the mean score differences between the groups were 
significant. This showed that twice-daily tooth brushing and 
flossing may prevent oral complications and provides positive 
effects in dialysis patients. Poor oral hygiene increases dialysis-
related oral complications, in addition to periodontal disease, 
which progresses with the onset of dialysis treatment. It is 
thought that our study results will set an example for evidence-
based practices in these patients. In the light of these results, 
it is recommended that the oral health of patients starting 
dialysis treatment should be evaluated and oral care practices 
should be taught using visual and written materials to prevent 
complications. In addition, oral health assessment forms and 
standardized oral care protocols should be developed for CKD 
and KF patients, implemented with an interdisciplinary team 
approach, and randomized controlled studies should be con-
ducted in this regard.

Ethics Committee Approval: Ethical committee approval was received 
from the Ethics Committee of Trabzon Kanuni Training and Research 
Hospital (Approval no: 23618724, Date: 09.06.2015).

Informed Consent: Written informed consent was obtained from the 
patients who agreed to take part in the study.

Peer-review: Externally peer-reviewed.



Turk J Nephrol 2023; 32(4): 288-295� Kiziltan and Şendir. Oral Care in Dialysis Treatment

295

Author Contributions: Concept – B.K.; Design – B.K., M.Ş.; Supervi-
sion  – M.Ş.; Resources – B.K., M.Ş.; Materials – B.K.; Data Collection 
and/or Processing – B.K., M.Ş.; Analysis and/or Interpretation – B.K., 
M.Ş.; Literature Search – B.K.; Writing Manuscript – B.K.; Critical 
Review – B.K., M.Ş.

Acknowledgment: The authors would like to thank Assoc. Dr. Esra 
Ercan for plaque and gingivitis index evaluations and hemodialysis 
patients participating in the study.

Declaration of Interests: The authors have no conflict of interest to 
declare.

Funding: The authors declared that this study has received no finan-
cial support.

REFERENCES
1.	 Proctor  R, Kumar  N, Stein  A, Moles  D, Porter  S. Oral, and dental 

aspects of chronic renal failure. J Dent Res. 2005;84(3):199-208. 
[CrossRef]

2.	 Klassen JT, Krasko BM. The dental health status of dialysis patients. 
J Can Dent Assoc. 2002;68(1):34-38.

3.	 Borawski  J, Wilczyńska-Borawska  M, Stokowska  W, Myśliwiec  M. 
The periodontal status of pre-dialysis chronic kidney disease and 
maintenance dialysis patients. Nephrol Dial Transplant. 2007;22(2): 
457-464. [CrossRef]

4.	 Kshirsagar  AV, Craig  RG, Beck  JD, et al. Severe periodontitis is 
associated with low serum albumin among patients on mainte-
nance hemodialysis therapy. Clin J Am Soc Nephrol. 2007;2(2):239-
244. [CrossRef]

5.	 Akar  H, Akar  GC, Carrero  JJ, Stenvinkel  P, Lindholm  B. Systemic 
consequences of poor oral health in chronic kidney disease 
patients. Clin J Am Soc Nephrol. 2011;6(1):218-226. [CrossRef]

6.	 Hill KE, Tuck A, Ranner S, Davies N, Bolieiro-Amaral K. The use of 
a nursing oral and nutritional assessment tool to improve patient 
outcomes-one centre’s experience. Ren Soc Australas J. 2014;10(1): 
6-10.

7.	 Bastos Jdo A, Vilela EM, Henrique MN, et al. Assessment of knowl-
edge toward periodontal disease among a sample of nephrolo-
gists and nurses who work with chronic kidney disease not yet on 
dialysis. J Bras Nefrol. 2011;33(4):431-435.

8.	 Chen LP, Chiang CK, Peng YS, et al. Relationship between perio-
dontal disease and mortality in patients treated with maintenance 
hemodialysis. Am J Kidney Dis. 2011;57(2):276-282. [CrossRef]

9.	 Kshirsagar  AV, Craig  RG, Moss  KL, et al. Periodontal disease 
adversely affects the survival of patients with end-stage renal dis-
ease. Kidney Int. 2009;75(7):746-751. [CrossRef]

10.	 Addy M, Slayne MA, Wade WG. The formation and control of plaque: 
an overview. J Appl Bacteriol. 1992;73(4):269-278. [CrossRef]

11.	 Levine RS, Stillman-Lowe C. The Scientific Basis of Oral Health Edu-
cation. London: BDJ Books; 2014.

12.	 Bhagat V, Hoang H, Crocombe LA, Goldberg LR. Incorporating oral 
health care education in undergraduate nursing curricula - a sys-
tematic review. BMC Nurs. 2020;19:66. [CrossRef]

13.	 Evans G. A rationale for oral care. Nurs Stand. 2001;15(43):33-36. 
[CrossRef]

14.	 Dodd M. The pathogenesis and characterization of oral mucositis 
associated with cancer therapy. Oncol Nurs Forum. 2004;31(4)
(suppl):5-11. [CrossRef]

15.	 Malekmakan  L, Haghpanah  S, Pakfetrat  M, Ebrahimic  Z, Hasan-
lic E. Oral health status in Iranian hemodialysis patients. Indian J 
Nephrol. 2011;21(4):235-238. [CrossRef]

16.	 Sobrado Marinho  JS, Tomás Carmona  I, Loureiro  A, Limeres 
Posse J, García Caballero L, Diz Dios P. Oral health status in patients 
with moderate-severe and terminal renal failure. Med Oral Patol 
Oral Cir Bucal. 2007;12(4):E305-E310.

17.	 Löe  H, Silness  J. Periodontal disease in pregnancy I. Prevelance 
and severity. Acta Odontol Scand. 1963;21:533-551. [CrossRef]

18.	 Silness J, Löe H. Periodontal disease in pregnancy II. Correlation 
between oral hygiene and periodontal condition. Acta Odontol 
Scand. 1964;22:121-135. [CrossRef]

19.	 MOH nursing clinical practice guidelines. Nursing management of 
oral hygiene 2004. Available at: https​://ww​w.moh​.gov.​sg/do​cs/li​
brari​espro​vider​4/gui​delin​es/nu​rsing​_mana​gemen​t_of_​oral_​
hygie​ne.pd​f.

20.	 Department of Health. Choosing better oral health: an oral health 
plan for England. London: Department of Health Publications; 
2005. Available at: http:​//web​archi​ve.na​tiona​larch​ives.​gov.u​k/201​
30124​07152​6/htt​p://w​ww.dh​.gov.​uk/pr​od_co​nsum_​dh/gr​oups/​
dh_di​gital​asset​s/@dh​/@en/​docum​ents/​digit​alass​et/dh​_4123​253.
p​df.

21.	 American Dental Association (ADA). Available at: https​://ww​
w.mou​thhea​lthy.​org/e​n/az-​topic​s/f/f​lossi​ng; 2016.

22.	 Turgut Kurt  Y, Erdem  E, Kaya  C, Karakas  A, Arik  N. The effect of 
education given to hemodialysis patients on blood pressure and 
weight gain. Turk Neph Dial Transpl. 2012;21(1):39-44. [CrossRef]

23.	 Seyahi N, Koçyiğit I, Ateş K, Süleymanlar G. Current status of renal 
replacement therapy in Turkey: a summary of 2020 Turkish Soci-
ety of Nephrology registry report. Turk J Nephrol. 2022;31(2):103-
109. [CrossRef]

24.	 Gökalp S, Güçiz DB, Tekçiçek M, Berberoğlu A, Ünlüer S. The oral 
health profile of adults and elderly, Turkey-2004. Clin Dent Res. 
2007;31(4):11-18.

25.	 Naugle K, Darby ML, Bauman DB, Lineberger LT, Powers R. The oral 
health status of individuals on renal dialysis. Ann Periodontol. 
1998;3(1):197-205. [CrossRef]

26.	 Pretto CR, Winkelmann ER, Hildebrandt LM, Barbosa DA, Colet CF, 
Stumm EMF. Quality of life of chronic kidney patients on hemodi-
alysis and related factors. Rev Lat Am Enfermagem. 2020;28:e3327. 
[CrossRef]

27.	 Levendoğlu  F, Altıntepe  L, Uğurlu  H. Disability, depression and 
quality of life among older hemodialysis patients. Turk J Geriatr. 
2004;7(4):195-198.

28.	 Cengiz  Mİ. The importance of periodontal disease in patients 
undergoing hemodialysis J Ege Univer Sch Dent. 2011;32:77-81.

29.	 Aggarwal  N, Gupta  S, Grover  R, Sadana  G, Bansal  K. Plaque 
removal efficacy of different toothbrushes: A comparative study. 
Int J Clin Pediatr Dent. 2019;12(5):385-390. [CrossRef]

30.	 Duran I, Erdemir EO. Periodontal treatment needs of patients with 
renal disease receiving hemodialysis. Int Dent J. 2004;54(5):274-
278. [CrossRef]

https://doi.org/10.1177/154405910508400301
https://doi.org/10.1093/ndt/gfl676
https://doi.org/10.2215/CJN.02420706
https://doi.org/10.2215/CJN.05470610
https://doi.org/10.1053/j.ajkd.2010.09.016
https://doi.org/10.1038/ki.2008.660
https://doi.org/10.1111/j.1365-2672.1992.tb04977.x
https://doi.org/10.1186/s12912-020-00454-6
https://doi.org/10.7748/ns2001.07.15.43.33.c3053
https://doi.org/10.1188/04.ONF.S4.5-11
https://doi.org/10.4103/0971-4065.82634
https://doi.org/10.3109/00016356309011240
https://doi.org/10.3109/00016356408993968
https://www.moh.gov.sg/docs/librariesprovider4/guidelines/nursing_management_of_oral_hygiene.pdf
https://www.moh.gov.sg/docs/librariesprovider4/guidelines/nursing_management_of_oral_hygiene.pdf
https://www.moh.gov.sg/docs/librariesprovider4/guidelines/nursing_management_of_oral_hygiene.pdf
http://webarchive.nationalarchives.gov.uk/20130124071526/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4123253.pdf
http://webarchive.nationalarchives.gov.uk/20130124071526/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4123253.pdf
http://webarchive.nationalarchives.gov.uk/20130124071526/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4123253.pdf
http://webarchive.nationalarchives.gov.uk/20130124071526/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4123253.pdf
https://www.mouthhealthy.org/en/az-topics/f/flossing
https://www.mouthhealthy.org/en/az-topics/f/flossing
https://doi.org/10.5262/tndt.2012.1001.07
https://doi.org/10.5152/turkjnephrol.2022.22308
https://doi.org/10.1902/annals.1998.3.1.197
https://doi.org/10.1590/1518-8345.3641.3327
https://doi.org/10.5005/jp-journals-10005-1669
https://doi.org/10.1111/j.1875-595x.2004.tb00293.x

