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ABSTRACT

Introduction. Worldwide, most patients with chronic kidney disease (CKD) suffer from poor
but preventable oral and periodontal health, besides the traditional complications of CKD. Our
objective was to evaluate the oral and periodontal health status of patients with chronic kidney
disease, and compared to healthy subjects. Materials and methods. We carried out a cross-
sectional study from December 2023 to May 2024, in which we enrolled 2 groups of participants
which included patients followed up for chronic kidney disease (CKD) at the University
Teaching Hospital of Yaounde, Cameroon and a healthy control. Patient was considered healthy
if he had no underlined chronic illness. The general oral and periodontal health status were
assessed using the Decay Missing Filled Teeth Index (DMFT) and Community Periodontal
Index for Treatment Needs (CPITN) respectively. Results. A total of 93 participants were
included (50 CKD patients and 43 healthy controls). The number of decayed teeth was lower in
the CKD group compared to the healthy controls (p =0.037). CKD patients had fewer filled
teeth (p < 0.001) and the overall DMFT score was lower in the CKD population (p= 0.036.)
None of the CKD patients had a healthy periodontal status, whereas 11.6% of the controls were
healthy (p <0.001). No CKD patient had bleeding gums while 9.3% of controls had (p< 0.001).
Calculus was common in both CKD and controls (48.8%). Periodontal Pockets (4-5 mm) were
more frequent in CKD patients (p=0.002). Conclusion. CKD patients had better oral but poorer
periodontal health compared to healthy controls.

RESUME

Introduction. Dans le monde entier, la plupart des patients atteints maladie rénale chronique
(MRC) souffrent d'une mauvaise santé bucco-dentaire et parodontale, en plus des complications
traditionnelles de MRC. Notre objectif était d'évaluer I'état de santé bucco-dentaire et
parodontale des patients atteints de la maladie rénale chronique et de le comparer & celui des
sujets sains. Matériels et méthodes. Nous avons réalisé une étude transversale de Décembre
2023 a Mai 2024, dans laquelle nous avons enr6lé 2 groupes de participants qui comprenaient
des patients suivis pour maladie rénale chronique (MRC) au CHU de Yaoundé, Cameroun et
un groupe de témoin sain. Un patient était considéré sain s'il n'avait pas de maladie chronique.
L'état général de santé bucco-dentaire et parodontale a été évalué a l'aide de I'indice DMFT
(Decay Missing Filled Teeth Index) et de I'indice CPITN (Community Periodontal Index for
Treatment Needs) respectivement. Résultats. Au total, 93 participants ont été inclus (50
patients atteints de maladie rénale chroniquent et 43 témoins sains). Le nombre de dents cariées
était plus faible dans le groupe des patients atteints de maladie rénale chronique que dans celui
des témoins sains (p = 0,037). Les patients atteints de maladie rénale chronique avaient moins
de dents obturées (p < 0,001) et le score DMFT global était plus faible dans la population
atteinte de maladie rénale chronique (p = 0,036). Aucun des patients atteints de maladie rénale
chronique ne présentait un état parodontal sain, alors que 11,6 % des témoins étaient en bonne
santé (p < 0,001). Aucun patient atteint de maladie rénale chronique ne présentait de saignement
des gencives, alors que 9,3 % des témoins en présentaient (p < 0,001). Le tartre était fréquent
tant chez les patients atteints de maladie rénale chronique que chez les témoins (48,8 %). Les
poches parodontales (4-5 mm) étaient plus fréquentes chez les patients atteints de maladie
rénale chronique (p=0,002). Conclusion. Les patients atteints de la MRC ont une meilleure
santé bucco-dentaire mais une moins bonne santé parodontale que les témoins sains.
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INTRODUCTION

Oral health comprises the overall conditions of the mouth
and its associated structures, such as the teeth, gums, soft
and hard tissues [1]. This includes the absence of disease,
pain, or discomfort, along with the ability to perform
normal functions such as speaking, chewing, and tasting
[2]. Oral diseases cover a variety of conditions, including
dental caries, periodontal (gum) disease, and tooth loss,
which are some of the most prevalent non-communicable
diseases globally, impacting an estimated 3.5 billion
people [3]. Periodontal disease (PD) is a multifactorial
chronic inflammatory disease of bacterial origin that
affects the tooth-supporting soft and hard tissues [4]. The
cause of this condition is complex, involving both
biological factors like age and illness, and behavioural
choices like smoking and poor oral hygiene. According to
the WHO Global in the Oral Health Status Report (2022),
severe periodontal diseases affect around 19% of the
global adult population, representing more than 1 billion
cases worldwide.

Studies have shown a strong association between
periodontal disease and various health conditions, such as
diabetes mellitus, cardiovascular diseases, and chronic
kidney disease. A study conducted in 2014 revealed a
significant correlation between the severity of CKD and
the presence of oral issues like periodontitis [5].
Importantly, individuals with both CKD and periodontal
disease exhibited reduced survival rates, hinting at a
potential  causal relationship  between  gingival
inflammation and kidney function with implications on
health [6]. Those facing end-stage CKD are particularly
susceptible to oral health complications, including
narrowing of the pulp chamber, enamel abnormalities,
xerostomia, premature tooth loss, increased prevalence of
calculus, and periodontal disease, when compared to the
general population [7].

Chronic kidney disease (CKD) is defined by
abnormalities of kidney structure or function, present for
at least 3 months with implications on health [8].
According to the National Kidney Foundation, 10% of the
population worldwide is affected by CKD, and millions
die each year because they do not have access to
affordable treatment [9]. A study carried out in 2018,
shows the overall prevalence of CKD in the general
population of adults living on the African continent is
15.8% for CKD stages 1-5, and 4.6% for CKD stages 3—
5 [10].

Oral conditions like periodontitis and other signs of
inadequate oral hygiene are frequently observed in
individuals with chronic kidney disease (CKD). These
oral issues can exacerbate health problems and elevate the
risk of complications like inflammation, infections,
malnutrition, and cardiovascular diseases, consequently
leading to higher rates of illness and death. Hence,
addressing poor oral health among CKD patients is
crucial, yet it's often neglected [11]. A large study carried
out in the US in 2014 revealed an association between
periodontitis and CKD progression, suggesting a potential
role of oral health in managing CKD [12]. In Cameroon,
studies carried out between chronic kidney disease and
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oral pathologies have indicated a high prevalence of oral
pathologies in these patients [13], but few studies have
been done to explore the relationship between oral health
manifestations at various stages of CKD.Therefore, the
main aim of this study is to evaluate the oral and
periodontal health status in patients with CKD stages 3 to
5 non-dialysed, compared to healthy controls.

METHODS

We carried out a cross-sectional study at the University
Teaching Hospital of Yaounde (UTHY), and Implant
Laboratory of the Faculty of Medicine and Biomedical
Science of the University of Yaounde I, Cameroon, from
December 2023 to May 2024. We included 2 groups of
population; CKD population which included adult
patients followed up for CKD grade 3-5 not dialysed and
a Control population made up of Healthy controls without
apparently chronic disease who gave their consent. In the
CKD population, we excluded patients with HIV, those
with any chronic inflammation or state of
immunodepression. Our Sampling was consecutive, non-
probabilistic and exhaustive. We initially recruited the
CKD population, then we matched them for sex and age
+ Syears with the Healthy controls. We obtained ethical
clearance (Ref : No 0714 /UYI
/[FMSB/VDRC/DAAR/CSD), from the Institutional
Review Board (IRB) of the Faculty of Medicine and
Biomedical Sciences of the University of Yaounde I.
Patients were seen on the day of their routine outpatient
consultations. The register was checked to identify CKD
and their medical records verified for selection criteria.
These patients were then approached, the study presented
and consent obtained. For each participant, we collected
data through an established questionnaire comprising four
(04) sections: sectionl- Sociodemographic data:
Participant ID, age, gender; section 2- Clinical
characteristics: chronic kidney disease (CKD), CKD
staging, baseline nephropathy comorbidities; section 3-
Oral health assessment: How often do you brush your
teeth, brushing technique, period of brushing, how often
do you visit a dentist for routine check-ups; and section 4-
oral and periodontal assessment, presence of calculus.
Oral status was assessed using the Decayed Missing Filled
Teeth (DMFT) Index while periodontal health was
assessed using the Community Periodontal Index for
Treatment Needs (CPITNSs). Healthy controls were either
caregivers or caretakers, or participants with no
pathologies who came for routine health check. DMFT
index was defined as follows: D: Decayed teeth: These are
teeth with untreated cavities or caries lesions. M: Missing
teeth: This includes permanent teeth extracted due to
caries or other reasons. F: Filled teeth: These teeth have
received fillings to repair cavities. Each component (D,
M, and F) was counted for an individual, and the sum gave
the DMFT score for that participant. The mean number of
DMFT is the sum of individual DMFT values divided by
the sum of the population. The DMFT scores were
classified as low score (DMFT) <9, and high score
(DMFT) >9.

The CPITN (Community Periodontal Index for Treatment
Needs) index was used to evaluate periodontal disease and
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scoring was based on probing depth and calculus
formation around the chosen teeth. We divided the mouth
into 06 sextants (upper right, upper left, lower right, and
lower left, each divided into buccal and lingual sides),
examining each tooth per sextant. The highest score was
attributed to the CPITN score of the individual and an
increased CPITN scores suggest an increased requirement
for periodontal interventions. analysis was done using
SPSS version 27 software (Statistical Package for Social
Sciences). The threshold for significance was set at
p<0.05.

RESULTS

Of the 93 participants included, 50 participants had CKD
and 43 were healthy controls. Concerning the oral habits,
there was no difference in the brushing frequency between
both groups (p= 0.729). Vertical brushing technique was
more commonly practiced by the control group (53.5%)
compared to CKD patients (36.0%) (p=0.034). Prevalence
of poor oral health was similar in both groups (76.0% Vs
72.1%, p=0.86). This similarity was also seen in the
prevalence of periodontal disease (50.0% Vs 69.8%, p=
0.08) see table I.

Table I: Prevalence of poor oral health and periodontal
disease among CKD patients and controls

Variables CKD Healthy p-value
N=50(%b) control
N=43 (%)
Poor Oral
Health
DMFT score <9 12 (24.0) 12(27.9) 0.860

DMFT score > 9 38 (76.0) 31(72.1)
Periodontal

disease
CPITNs score 1-2 25(50.0) 13 (30.2) 0.081
CPITNs score 3-4 25(50.0) 30 (69.8)

CKD: Chronic Kidney Disease, Decayed Missing Filled Teeth
(DMFT) Index, Community Periodontal Index for Treatment Needs

The number of decayed teeth were lower in the CKD
group compared to the healthy controls (p=0.037). CKD
patients had fewer filled teeth compared to healthy
controls (p < 0.001). The overall DMFT score was lower
in CKD patients compared to healthy controls (p <0.036).
There were no differences in the DMFT scores among
stages of chronic kidney disease compared to controls
(p=0.521) see table II.

Table I1: Comparison between the Decayed, Missing, Filled Teeth (DMFT) index of different stages of chronic kidney disease

with controls

DMFT index Grade 3 Grade 4
n=18(%) n=15(%o)

DMFT score > 9 5 (5.38) 5 (5.38)

DMFT score < 9 13 (13.98) 15 (16.13)

None of the CKD patients had a healthy periodontal
status, whereas 11.6% of the controls had healthy
periodontal status ( p <0.001). Bleeding was not observed
in CKD group but was present in 9.3% of controls (p<
0.001). Calculus was prevalent in both CKD (50.0%) and
control groups (48.8%). Periodontal Pockets of 4-5 mm
were more frequent in CKD patients than in controls
(p=0.002). Periodontal Pockets of > 6 mm were observed
in 4 CKD patients, while none of the controls had pockets
of this severity (p < 0.001) see Table IlI.

Table I11: Comparisons between the CPITN of both

groups
CPITN CKD Healthy control  p value
N=50(%0) N=43 (%)
Healthy 0(0) 5(11.6) <0.001
Bleeding 0(0) 4(9.3) <0.001
Calculus 25(50.0) 21(48.8) 0.990
Pockets 4-5mm  21(42.0) 13(30.2) 0.002
Pockets >6mm 4(8.0) 0(0) <0.001
DISCUSSION

This was a cross-sectional study conducted to evaluate the
general oral and periodontal status of patients with chronic
kidney disease and controls using the Decayed, Missing,
Filled Teeth (DMFT) index and Community Periodontal
Index for Treatment Needs(CPITNS) respectively
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Grade 5 Controls p value
n=17(%) n=43(%)
2(2.15) 10 0.521
(10.75)
15 (16.13) 33
(35.48)

We found that there was no difference in the brushing
frequency between both groups (p= 0.729). Vertical
brushing technique was more commonly practiced by the
control group (53.5%) compared to CKD patients (36.0%)
(p=0.034). Prevalences of poor oral health and periodontal
diseases were similar in both groups. The number of
decayed teeth was lower in the CKD group compared to
the healthy controls (p=0.037). CKD patients had fewer
filled teeth compared to healthy controls (p < 0.001). The
overall DMFT score was lower in CKD patients compared
to healthy control (p=0.036). None of the CKD patients
had a healthy periodontal status, whereas 11.6% of the
controls had (p < 0.001). Bleeding was not seen in CKD
population but was present in 9.3% of controls (p< 0.001).
Calculus was common in both CKD (50.0%) and control
groups (48.8%). Periodontal Pockets of 4-5 mm were
more frequent in CKD patients than in controls (p=0.002).
Periodontal Pockets of > 6 mm were observed in 4 CKD
patients, while none of the controls had pockets of this
severity (p < 0.001).

CKD patients and control groups show similar brushing
habits, with 64% of CKD patients and 67.4% of controls
brushing once or less daily. Fewer individuals in each
group brush more than once daily. This is similar to the
findings of Joshi et al who found that the proportion of
individuals brushing their teeth once a day was equal in
the cases and control group (50%) [14]. This is contrary
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to the findings of Nenova-Nogalcheva et al in Bulgaria
who that healthy control group brush their teeth more
often (between 2 and 3 times per day) than CKD group,
and it has been proven that the frequency of teeth brushing
is a major factor for the maintenance of good personal oral
hygiene [15]. Vertical brushing technique was more
commonly practiced by the control group (53.5%)
compared to CKD patients (36.0%) (p=0.034). Maimouna
et al, 2020 reported similar findings of inadequate
brushing techniques among patients on haemodialysis
[13].

The number of decayed teeth was lower in the CKD group
compared to the healthy controls (p=0.037). CKD patients
had fewer filled teeth compared to healthy (p < 0.001).
This is similar to the finding of Joshi et al who found that
decayed and filled teeth were more in control group [14].
Similar findings have been reported by Tadakamadla et al.
and Silva et al., who observed that CKD patients had
fewer decayed and filled teeth [73, 80]. The overall
DMFT score was lower in CKD patients than in controls
(p=0.036), suggesting that CKD patients have better
overall oral health status compared to controls. This is
consistent with the findings of Tadakamadla et al., who
found a lower DMFT mean score for CKD patients (1.42)
compared to controls (2.24), and Butt et al., who reported
a significant difference in DMFT scores between CKD
patients and controls [16, 18]. The reduced incidence of
cavities in kidney disease patients is probably due to the
breakdown of salivary urea into ammonia

and carbon dioxide, which can elevate the pH level above
the threshold necessary for dental enamel
demineralization.  Additionally, urea's antibacterial
properties might also contribute to the lower cavity rates
observed in these patients [19, 20]. Dietary restrictions
reduced the intake of cariogenic foods, resulting in fewer
instances of dental caries.

None of the CKD patients had a healthy periodontal
status, whereas 11.6% of the controls had (p < 0.001).
Tadakamadla et al 2014, observed similar findings that
none of the CKD patients had healthy periodontium [16].
Calculus was common in both CKD (50.0%) and control
groups (48.8%). Periodontal Pockets of 4-5 mm were
more frequent in CKD patients than in controls (p=0.002).
CKD exhibit elevated levels of urea, sodium, and
phosphate, alongside a reduced salivary flow and
buffering capacity. This decreased salivary rate increases
the risk of developing calculus build-up, dental caries, and
periodontal disease [21]. Studies have shown that patients
on haemodialysis often neglect dental hygiene due to
treatment stress and duration, leading to significant
periodontal damage [22] Periodontal Pockets of > 6 mm
were observed in 4 CKD patients, while none of the
controls had pockets of this severity (p < 0.001) which
highlights the severity of periodontal disease in advanced
CKD.

Limitations
Our sample size was small, making the subgroups smaller

especially CKD stages, making the validity of the study
difficult. Furthermore, it was a single center study hence
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not representative of the entire CKD population in
Cameroon.

CONCLUSION

There was no difference in the brushing frequency
between both groups. CKD patients had better overall oral
health status but poorer periodontal status compared to
healthy controls.
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