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SUMMARY - Patients on peritoneal and hemodialysis represent a risk group for developing
changes of the oral cavity, which ultimately lead to the loss of teeth and affect the overall health of
patients. The basis of this research is a WHO (World Health Organization) survey on adults’ oral
hygiene to determine its state and the habit of its maintenance in this group of patients. The sample
consisted of 59 subjects on dialysis at Sestre milosrdnice UHC (48% female) aged 25-85 (median 66
years), 14% of which was on peritoneal dialysis. Most patients reported adequate oral hygiene. None-
theless, half of the patients complained to have functional problems in the oral cavity. Their last visit
to the dentist is also taken into account as most of the respondents (27.1%) reported it within the last
six months, while 23.7% of respondents reported it between 2 and 5 years.

Insight into the state of the oral cavity is the first step towards improving both the oral and the
overall health of patients on dialysis, which is why we find the education of this group of patients
about the importance of maintaining oral hygiene necessary.
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Introduction

In the dialysis population, a high incidence of peri-
odontitis, an irreversible inflammation of the gingiva,
has been demonstrated, which indicates impaired oral
health and can also impact the overall health of the
patients themselves. Thus, Schmalz et al." in their 2016
study on the sample of 70 subjects (35 of whom were
on hemodialysis and 35 after kidney transplantation),
showed that the majority developed clinically moder-
ate or severe periodontitis, thus indicating the impor-
tance and need for periodontal therapy in as many as
57% of subjects on hemodialysis and 71% of subjects
after kidney transplantation. Furthermore, several
medications that are frequently used by dialysis pa-
tients can cause or exacerbate existing xerostomia. Xe-
rostomia (dryness of the mucous membranes of the
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oral cavity) is a relatively common phenomenon that
mainly affects patients on peritoneal and hemodialysis
and results in difficulty chewing, swallowing, tasting,
and speech, as well as in an increased risk of many oral
infections and diseases while reducing the quality of
life of this group of patients?. On the other hand, the
prevalence of caries in patients undergoing HD is sim-
ilar to that in the healthy control group®. The reason
why this research was conducted is the fact that there
are no data regarding the oral health of this population
of patients in Croatia. The study aims to determine the
state of oral hygiene and habits of its maintenance in
patients on peritoneal and hemodialysis, as well as to
estimate the need for additional education of this
group of patients.

Methods

The World Health Organization (WHO) survey
“Self-assessment of oral health through the use of
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Table 1. Distribution of the research population based on the number of teeth present (question-3)

M Se; Total
Number of 0 Count 3 0 3
teeth present % within sex 9.7% 0.0% 5.1%
1-9 Count 9 9 18
% within sex 29.0% 32.1% 30.5%
10-19 Count 12 5 17
% within sex 38.7% 17.9% 28.8%
>20 Count 7 14 21
% within sex 22.6% 50.0% 35.6%
Count 31 28 59
Total .
% within sex 100.0% 100.0% 100.0%

questionnaires” (Annex 7)* was utilized for this study.
The sample consisted of 59 subjects on dialysis at Ses-
tre milosrdnice University Hospital, Zagreb. The study
was performed according to the ethical standards of
the Declaration of Helsinki and was reviewed and ap-
proved by the Ethics Committee of the Sestre mi-
losrdnice University Hospital Centre (Ethics Com-
mittee Certificate no. EP-6532 / 19-5). There were 69
patients altogether on hemodialysis at the Sestre mi-
losrdnice University Clinical Hospital and 18 on peri-
toneal dialysis. Eighteen patients on hemodialysis and
10 on peritoneal dialysis did not participate in the sur-
vey research since they could not be reached or were
declined due to poor physical condition. The purpose
and main objectives of this study were explained to the
study respondents when informed consent was ob-
tained. Descriptive statistics and the y* test for the
comparison between sexes were used in commercial
statistical software IBM SPSS 22 (IBM SPSS, Ver-
mont, USA). As the respondents varied in their educa-
tion level, the questionnaires were filled in during an
interview conducted by the researchers for several
minutes.

Results

Respondents were in the age group of 25-85 years
(median 66 years). A total of 59 subjects were included
in the study, 31 of which were male and 28 were fe-
male. Out of the total number of respondents, the
largest share were those with completed secondary
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Figure 1. Distribution of study population based
on the answer to the question, ‘During the past

12 months, did your teeth or mouth cause any pain
or discomfort?” (Question-4)

education (M 64.5%, I 53.6%), while the next in terms
of representation were respondents with completed
higher education (M 19.4%, F 21, 4%). The distribu-
tion of the studied population by the number of teeth
present is shown in Table 1. Of the total number of
respondents, 5.1% are edentulous (M 9.7%, F 0.0%),
while 35.6% have 20 or more teeth of their own. As
many as 77.4% of men report having less than 19 of
their teeth, while 50% of women have more teeth, or
20 or more. Figure 1 shows the population surveyed in
response to the question, “Have you experienced any
pain or discomfort in your teeth or oral cavity in the
last 12 months/a year?” Considering the overall sur-
veyed population, 80% of men reported feeling no pain
or discomfort, while there were only 60% women with
that answer. A partial denture was owned by 10 sub-
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Figure 2. Self-reported tooth condition

H Excellent

B Very good
Good
Average

H Poor

W Very poor

37%

Figure 3. Self-reported state of gums

Table 2. Distribution of the study population when asked. “How long has it been since you last saw the dentist?”

(Question-10)

= S Total
Dentist less than 6 months Count 8 7 15
appointment 9% within sex 25.8% 25.0% 25.4%
6-12 months Count 6 6 12
9% within sex 19.4% 21.4% 20.3%
more than a year and less than 2 years | Count 1 4 5
% within sex 3.2% 14.3% 8.5%
more than 2 years. but less than 5 Count 7 6 13
% within sex 22.6% 21.4% 22.0%
5 years and more Count 9 5 14
% within sex 29.0% 17.9% 23.7%
Count 31 28 59
Total 0 wrighs 0 0 0
% within sex 100.0% 100.0% 100.0%

jects (16.9%), with equal distribution between sexes.
'The upper complete denture was owned by 11 subjects
(18.6%) and the lower by 8 (13.6%). When they were
asked the question, “How would you describe the con-
dition of your teeth and gingiva?”, 51.7% of men esti-
mated the state of their teeth as average or worse than
that, while most women (35.7%) rated it as good. Most
of the respondents (males 32.3%, females 42.9%) eval-
uated their gingival condition as good. (Figures 2 and
3) According to the questionnaire, respondents were
asked about the frequency of teeth cleaning (Ques-
tion-7) (Figure 4). Most men (58.1%) and women
(75.0%) brush their teeth 2 or more times a day. Nev-
ertheless, 3.6% of women brush their teeth once a
month, and 3.2% of men 2-3 times a month. Of the
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additional oral hygiene products, the most commonly
used was wooden toothpick (men 35.5% and women
42.9%), while the oral antiseptic (mouthwash) was
used by 6.5% of men and 14.3% of women. Most re-
spondents do not know if the toothpaste they use con-
tains fluoride (males 64.5% and females 57.1%) (Fig-
ure 5). In order to find out more about their visit to the
dentist, the respondents were asked, “How long has it
been since your last visit to the dentist?” The distribu-
tion of the respondent population according to the an-
swer is shown in Table 2. By processing statistical data,
we found that, with age, the number of examinees’
teeth decreases proportionally, but their visits to the
dentist also decrease. For example, all respondents in

the age group 25-34 years and 66.67% of respondents
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W 2-6x a week
once a day

M >2x a day
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2712
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Figure 4. Self-reported frequency of oral hygiene

maintenance
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Figure 5. Distribution of study population based on the
response to the question. “Does the toothpaste you use
contain fluoride?” (Question-9)

in the age group 35-44 years report 20 or more teeth.
In contrast, the age groups 55-64 and 65-74 years
where the majority (44.44% and 43.75%) report 1-9
teeth. All respondents aged 25-34 and 35-44 report
their last visit to the dentist in the past six months,
while 44.44% of respondents aged 55-64 report it in
the past 6-12 months, and 37.5% of respondents aged
65-74 report that their last visit occurred more than
five years ago. All respondents had been to a dentist
and received dental care at least once in their lifetime.
They were then asked, “What was the reason for your
last visit to the dentist?” The most common reason was
some kind of procedure or examination after the pro-
cedure (45.8%), while 3.2% of men and 14.3% of
women attended consultations with the dentist. Oral
pain as a reason for the last visit to the dentist was
observed in 16.9% of the population, with approxi-
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mately the same gender distribution. Numerous an-
swers were given to the group of questions, “Given
your oral and dental condition, how often have you
experienced the following problems in the last 12
months?” Significant answers were given with the on-
set of severe biting (19.4% of men sometimes), dry
mouth, and interrupted sleep (17.9% of women). Dry
mouth as one of the possible side effects of dialysis is
noted by 49.2% of respondents, of which 51.7% report
it often. People on dialysis generally never or rarely
consume cakes/biscuits, jam/honey, sugary chewing
gum, sugary soft drinks, sugary tea and coffee, and
cigarettes. Fresh fruits are mostly eaten daily (61.0%).
Furthermore, 22% of patients, mostly men, consume
cigarettes on a daily basis, while the majority (74.6%)
reports non-use of cigarettes. Most did not consume
alcohol in the last 30 days (55.9%), women significant-
ly more frequently than men (p = 0.043). The level of
education in the subjects did not show any significant
role in maintaining the oral hygiene of this specific
population.

Discussion

The analysis of the data revealed that these patients
visit the dentist mostly when there is a problem in
their oral cavity. On the other hand, they are not keen
on consultations and routine examinations. However,
these patients are at a higher risk of acquiring peri-
odontal diseases than the healthy population. Thus, the
oral health status of these patients should be further
evaluated in clinical treatments. Rodakowska et al.’ in
their study of a sample of 72 dialysis patients in Bialy-
stok, Poland, show that although 81.9% of respondents
have their teeth, only 22.2% of them have more than
20 teeth, which is positively correlated with our survey,
indicating the same pattern in these patient groups.
Similar results have been presented by Djemal et al. in
London on a sample of 200 dialysis patients as those
patients were more likely to be toothless, and in the
case of dentition, they have fewer teeth. Krmek et al.’
in their study, conducted at the Community Health
Center Knin on 414 respondents of the general popu-
lation (age groups 18-65 years), state that wearing par-
tial dentures of both jaws was reported in 13%, and
upper-complete dentures in 10% of patients. That in-
dicates a positive correlation with a group of respon-
dents from our study in which 16.9% reported wearing
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a partial denture and 18.6% the upper-complete den-
ture. Rodakowska et al.’ indicate that 44.1% of re-
spondents report wearing dentures, with a higher fre-
quency in women (60.7%) than in men (29.0%), while
in our study, 49.15% of respondents wear dentures,
with a relatively equal distribution among the sexes
(M 51.72 %, F 48.28%). Djemal et al.® report that the
average frequency of brushing teeth in dialysis patients
is two times a day. That is also consistent with the oral
hygiene results in our survey. That is similar to the re-
search of Bots et al.® wherein a sample of 84 patients
on dialysis with chronic renal failure or renal replace-
ment therapy in Amsterdam showed that 64.3% of
subjects brush their teeth twice a day. On the other
hand, the study of Dumitrescu et al.” on a sample of
161 dialysis patients in Romania shows that the ma-
jority of respondents reported brushing their teeth
once a day and less frequently (34.5%). Schmalz et al.!
have noticed that neither hemodialysis nor kidney
transplantation patients seem to have an increased oral
health behavior, although this is suggested in the lit-
erature and based on the current study’s findings. Con-
sequently, improved early treatment and prevention of
dental and periodontal disease, e.g., in the form of spe-
cial care programs, are needed. Moreover, 20.3% of all
participants in our study reported that the toothpaste
they use contains fluoride. The significant advantage of
fluoride-containing dental products is the prevention
of dental caries in people of all ages. Standard tooth-
paste contains approximately 1,000 to 1,500 ppm,
which can be a significant source of exposure for peo-
ple unable to control the ingestion reflex. Furthermore,
fluoride can also worsen the existing chronic kidney
disease — mineral and bone disorder (CKD-MBD), a
state in which kidneys can not properly balance the
mineral levels in the body. Dumitrescu et al.” indicate
that as many as 94.4% of respondents are not satisfied
with the appearance of their teeth, in contrast to our
group of patients where it is not expressed, i.e., 46.0%
rate the condition of their teeth as good upwards. A
possible explanation for such results is an underdevel-
oped awareness of the importance of oral hygiene and
the opinion that oral health is secondary compared to
the current or permanent ailments (acute or chronic
conditions) due to which they receive dialysis treat-
ment. In the same study in the Romanian group of
patients, 92.5% of respondents reported non-use of
dental floss and 78.3% mouthwash in oral hygiene,
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which correlates positively with the respondents in our
study, further indicating the need for education on the
importance of oral hygiene. Also, only 13% of respon-
dents are regular users of the Romanian dental care
system (i.e., they had at least one dental visit in the last
year) in contrast to our sample in which even 45.7%
report their last visit to the dentist in the last year or
less. Nevertheless, from our survey, we cannot deter-
mine with certainty whether the respondents are regu-
lar users of the dental care system in Croatia or go to
the dentist only in case of oral problems, but not for a
check-up. Using the Geriatric/General Oral Health
Assessment Index (GOHAI), Rodakowska et al’
found that functional limitations represent one of the
most commonly reported and pronounced events in
dialysis patients (88.9%). They manifest as difficulties
in biting and chewing food, discomfort when swallow-
ing, and speech difficulties. The most frequently re-
ported of these were discomfort when swallowing food
(70.8%) and trouble biting or chewing food (44.4%),
which is not the case in our sample as only 18.7% of all
patients report difficult biting and 13.6% difficult
chewing. As a possible reason for this, we attribute the
fact that the respondents have been exposed to this
functional limitation for a long time and have adapted
to it. In addition to the GOHAI scale, Rodakowska et
al. also used the Oral Health Impact Profile (OHIP-
14) scale, and the reflection of the results of both scales
indicated the occurrence of chewing problems in he-
modialysis patients, confirming the importance of
chewing as a physiological function of the stomato-
gnathic system. Chewing difficulty is often associated
with xerostomia, which is one of the common frustrat-
ing occurrences in hemodialysis patients since saliva-
tion in these groups of patients is reduced compared to
the healthy population. A study by Rodakowska et al.
reports xerostomia in 58.3%, whereas ours in 49.2% of
respondents. The reason why the proportion of report-
ed mouth dryness is not higher, we assume that pa-
tients on hemodialysis might have adapted to this side
effect, without considering it a negative symptom any-
more. Yu IC. et al.” comparing pure water and li-
quorice mouthwash revealed an improvement in sali-
vary flow in both tested groups, but only liquorice
mouthwash caused a subjective sense of xerostomia
relief. That suggests that the use of such mouth wash
can effectively alleviate mouth dryness in hemodialysis
patients. It is necessary to improve their oral hygiene
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and raise awareness of oral antiseptics use, not only for
xerostomia but for reducing plaque. Plaque is a sub-
stantial contributor to periodontal disease develop-
ment, and its prevalence is high in these patients'. The
results of our study could be influenced by the fact that
only relatively healthy and mobile patients on hemodi-
alysis and peritoneal dialysis participated in this study,
excluding those in poor physical condition. Besides,
one of the possible limitations of our research is the
small number of respondents from only one dialysis
centre. The group of patients on peritoneal and hemo-
dialysis is a high-risk group for oral diseases, so we
believe that education about the importance of main-
taining oral hygiene is necessary. There is a need to
raise awareness of the risk of periodontal disease for
these patients and advise them to visit the dentist more
frequently for routine examinations so they can be de-
tected on time and subsequently medicated. Consider-
ing the connection between oral health, general health,
and the increasing incidence of oral diseases, a close
cooperation between dental and medical practitioners
is necessary in order to prevent the occurrence and
complications of these diseases.
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Sazetak

PROCJENA ORALNOG ZDRAVLJA PACIJENATA
NA KRONICNOJ HEMODIJALIZI I PERITONEJSKOJ DIJALIZI

L. Simunovic, B. gpi/jak 1 K. Altabas

Pacijenti na peritonealnoj i hemodijalizi predstavljaju rizi¢nu skupinu za razvoj promjena u usnoj $upljini $to u konacnici
dovodi do gubitka zuba i utjece na cjelokupno pacijentovo zdravlje. Osnova ovog istrazivanja je anketa WHO-a (Svjetske zdrav-
stvene organizacije) o oralnoj higijeni odraslih kako bi se utvrdilo stanje i navika odrZavanja iste u ovoj skupini bolesnika. Uzo-
rak se sastojao od 59 ispitanika na dijalizi u KBC-u Sestre milosrdnice (48 % Zena) u dobi od 25 do 85 godina (medijan 66
godina) od ¢ega 14 % na peritonejskoj dijalizi. Veéina pacijenata prijavila je odgovarajucu oralnu higijenu. Ipak, polovica pacije-
nata zali se da ima funkcionalne probleme u usnoj $upljini. Takoder se uzimao u obzir i njihov posljednji posjet stomatologu.
Najvise ispitanika (27,1 %) prijavilo je posjet u posljednjih est mjeseci, dok ga 23,7 % prijavljuje izmedu 2 1 5 godina.

Uvid u stanje usne Supljine prvi je korak k poboljdanju oralnog i cjelokupnog zdravlja pacijenata na dijalizi, zbog Cega
smatramo da je edukacija ove skupine pacijenata o vaznosti odrzavanja oralne higijene neophodna.

Kljuéne rije¢i: Oralno zdravlje; Dijaliza; Ankete i upitnici
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