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Abstract

Background: Chronic kidney disease (CKD) patients on dialysis are at in-
creased risk of oral health problems. Limited data exist on the dental status of
dialysis patients in sub-Saharan Africa, particularly outside major urban cen-
ters. Objective: To investigate the dental status of dialysis patients in central
Senegal and to identify associated factors. Methods: A cross-sectional multi-
center study was conducted in three regions of central Senegal (Diourbel, Ka-
olack, and Louga) from February to May 2021. All dialysis patients meeting
the inclusion criteria were examined. Dental status was assessed using the
DMEFT index (Decayed, Missing, Filled Teeth). Sociodemographic, clinical,
and oral health access variables were collected. Statistical analysis included de-
scriptive statistics, t-tests, ANOVA, and Pearson correlations. Results: Of 162
eligible patients, 147 participated (90.7% response rate). Mean age was 47.86
+ 14.98 years, with 52.4% females. Caries prevalence was 86.39% with a mean
DMEFT index of 7.91 + 6.69. Mean decayed teeth: 4.64 + 3.85, missing teeth:
3.30 £ 5.01, filled teeth: 0.11 + 0.89. DMFT index varied significantly between
centers (p = 0.033), with CHRL showing the highest (10.34 + 8.03) and CHRK
the lowest (4.94 + 4.98). Only 19.7% had consulted a dentist since dialysis in-
itiation, and 93.9% lacked health insurance. Conclusion: High caries preva-
lence and poor oral health status among dialysis patients in central Senegal
highlight the urgent need for integrated oral health policies and improved ac-
cess to dental care for this vulnerable population.
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1. Introduction

The World Health Organization (WHO) defines oral health as the absence of oral
or facial pain, oral or pharyngeal cancer, oral infection or injury, periodontal dis-
ease, tooth loosening, and loss [1]. According to a Global Burden of Diseases
(GBD) study in 2015, nearly half the world’s population suffered from disabilities
due to oral disorders, including dental caries [2]. Being widespread, with 2.5 bil-
lion people affected worldwide, dental caries is indeed one of the most prevalent
oral health pathologies. In Africa, the prevalence of tooth decay is rising steadily,
affecting 60% - 90% of children and adults [3].

This situation is particularly concerning because oral health plays a key role in
overall individual health. Poor oral health increases the risk of developing or
maintaining chronic pathologies, including premature childbirth, acute endocar-
ditis, and kidney diseases, notably chronic kidney disease (CKD) [4] [5].

Chronic kidney disease is the progressive, prolonged, and irreversible alteration
of kidney exocrine and endocrine functions. It manifests as a progressive reduc-
tion in glomerular filtration rate, leading to elevated blood levels of toxic sub-
stances, of which creatinine and urea are the most important. This results in fail-
ure to maintain normal homeostasis and the association of other systemic pathol-
ogies, leading to a pathophysiological syndrome known as uremic syndrome,
which is fatal without treatment [6].

In sub-Saharan Africa, CKD prevalence in the general population is 13.9%, with
extreme values ranging from 2% in Cote d’Ivoire to 30.2% in Zimbabwe, and es-
timated at 20% in Ghana, Nigeria, and Rwanda [7]. In Senegal, hospital prevalence
is 7%, and its complications have made it a public health problem [8].

Clinical manifestations of chronic kidney disease are highly variable and may
involve all organs. Various oral cavity lesions have been described in uremic pa-
tients [9] [10]. In France, a study by Montagnac et al. conducted on 96 hemodial-
ysis patients with a mean age of 64 years showed that 76% of patients each had an
average of four carious teeth [11]. In Mali, Sy et al reported a DMFT index of 6.37
with an overall caries prevalence of 59.7% [12].

In Senegal, epidemiological data reporting national indicators on population
dental health status are rare; only piecemeal studies on circumscribed territories
or particular groups exist. Moreover, the STEPS 2015 survey showed that 76.3%
of Senegalese are affected by oral health problems [4].

Despite the scarcity of studies focusing on the oral health of CKD patients, there
is a notable lack of data concerning the oral health status of dialysis patients, par-
ticularly those living outside Dakar. To broaden our knowledge of other localities,
this study was conducted to investigate the dental status of kidney failure patients
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on dialysis in central Senegal.

2. Materials and Methods
2.1. Study Design and Population

This was a cross-sectional multicenter study focusing on dialysis patients in cen-
tral Senegal. It included all patients with CKD diagnosed by a nephrologist, fol-
lowed in nephrology departments of selected hospitals, and treated with dialysis.

2.2. Study Setting

Central Senegal comprises 5 of the country’s 14 regions. Of these, 3 have func-
tional dialysis centers. The study took place in the Diourbel, Kaolack, and Louga
regions. These sites were chosen for their central position in Senegal and because
no previous study had been conducted in this area. Additionally, they constitute
a medical crossroads and reference zone for a large part of the population and
sub-region. Louga Region: Located 203 km from Dakar, the country’s second-
largest city by surface area. It comprises 3 departments (Louga, Kébémer, and
Linguere) and houses 6.5% of Senegal’s population. It has a regional hospital
(CHRL) Ahmadou Sakhir Mbaye with a functional dialysis center. Diourbel Re-
gion: Divided into three departments (Bambey, Diourbel, and Mbacké). The re-
gion has three hospitals with functional dialysis centers: Matlaboul Fawzeyni Na-
tional Hospital in Touba (CHMF), Diourbel Regional Hospital (CHRD), and
Touba Ndamatou Level 1 Public Health Establishment (CHTN). Kaolack Region:
The fourth most populous region. It has the El Hadji Ibrahima Niasse Regional
Hospital (CHRK) with a dialysis center that serves as a focal point for outlying

regions and certain sub-regional countries, including Gambia.

2.3. Selection Criteria

The patients selected had to be willing to take part in the study, have chronic renal
failure and be on dialysis, be followed up in one of the nephrology departments of
the selected hospitals, and be hemodynamically stable and cognitively capable of

completing our questionnaires without significant distress.

2.4. Sampling and Sample Size

The survey was exhaustive, including all dialysis patients meeting the selection
criteria in the study area during the collection period. Participants were recruited
based on dialysis patient lists from each selected facility. These lists, obtained from
service supervisors, showed 162 dialysis patients distributed as follows: Louga
(CHRL): 42 patients, Diourbel (CHMF + CHRD + CHTN): 75 patients, and Kao-
lack (CHRK): 45 patients. However, 147 were present during the collection period,
Le., 90.7% of the target population.

2.5. Data Collection and Variables

2.5.1. Data Collection Procedure

Prior to the survey, correspondence was sent to medical authorities requesting
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authorization. For ethical reasons, before administering questionnaires, the sur-
vey objectives and importance were explained to patients to obtain signed in-
formed consent.

Data collection was carried out by two final-year dental surgery students who
were trained and calibrated for this survey. A pre-test was conducted on 10 dialy-
sis patients at Aristide le Dantec University Hospital to assess interviewer under-
standing and correct the data collection form. Inter-examiner agreement was es-

timated using Cohen’s Kappa coefficient (x = 0.81).

2.5.2. Variables Studied

Sociodemographic Variables: care structure, age, sex, marital status, literacy
level, professional activity and income level, health insurance

Clinical Variables. medical history (hypertension, diabetes, anemia) and dura-
tion on dialysis, biological parameters

Oral Health Access Variables. previous dental consultation, dental problems
since dialysis admission, dental consultation since dialysis start, last dentist visit
and dental care coverage, and barriers to dental care access

Clinical Dental Data: dental status assessed by the DMFT index, reflecting the
number of permanent teeth that were Decayed (D), Missing (M), and Filled (F)

2.6. Collection Period

Collection took place every working day and involved all patients meeting the se-
lection criteria. For Louga, it was held from February 15 to 17, 2021; for Diourbel,
from February 02 to March 02; and for Kaolack, from May 03 to 07, 2021.

2.7. Statistical Analysis

Statistical analysis was performed using SPSS version 26.0. Descriptive statistics
included means, standard deviations, frequencies, and percentages. Student’s t-
test was used for bivariate analysis between DMFT and dichotomous variables,
with prior verification of Gaussian distribution and equality of variances. For var-
iables with more than two categories, ANOV A was used when application condi-
tions were met, followed by Tukey post-hoc tests when significant. Pearson cor-
relation was tested between DMFT and biological constants. The significance level
was set at 5%.

2.8. Ethical Considerations

The study was authorized by the university ethics committee after a protocol re-
view. Administrative authorization was given by the directors of the concerned
public health establishments and the heads of the nephrology departments where
the study was conducted. All participants provided written informed consent.

3. Results

3.1. Sociodemographic Characteristics

With a participation rate of 90.7%, the Diourbel region was the most represented
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in the sample, with 46.3% of dialysis patients. The mean age of dialysis patients
was 47.86 years (+14.98), ranging from 15 to 85 years. The 36 - 55 years age group
was the most represented, with 49.7% of the sample. Nearly 53% of the study pop-
ulation was female, giving a male/female sex ratio of 0.91. Over 4/5 (83%) of pa-
tients in the sample were married. Nearly half (48.3%) of patients were literate in
French and/or Arabic. More than 4/5 (80.3%) of dialysis patients were not en-
gaged in paid work. However, of those who did work, 11 earned more than
150,000 CFA francs (>$265) per month. Over 9/10 (93.9%) of the sample did not
have health insurance (Table 1).

Table 1. Sociodemographic characteristics of dialysis patients (n = 147).

Number Percentage
Variable Catego
B () (%)
CHMEF (Diourbel) 32 21.8
CHRD (Diourbel) 25 17.0
Study Center CHTN (Diourbel) 11 7.5
CHRK (Kaolack) 38 25.9
CHRL (Louga) 41 27.9
15 - 35 years 30 20.4
36 - 55 years 73 49.7
Age Group
56 - 75 years 39 26.5
>75 years 5 3.4
Female 77 52.4
Gender
Male 70 47.6
Single 12 8.2
Divorced 4 2.7
Marital Status
Married 122 83.0
Widowed 9 6.1
No 76 51.7
Literacy
Yes 71 48.3
Unemployed 118 80.3
<50,000 CFA (<$88) 8 5.4
Employment
50,000 - 150,000 CFA ($88 - $265) 10 6.8
>150,000 CFA (>$265) 11 7.5
Health No 138 93.9
Insurance Yes 9 6.1

3.2. Oral Health Access and Behaviors

More than half the study sample (53.7%) claimed to have consulted a dentist at
least once. More than two-thirds (69.4%) of the study population had no dental
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complaints after admission to dialysis. Only 19.7% of dialysis patients had con-
sulted a dentist since admission to dialysis. The study population’s last dental visit
was, on average, 2.5 years ago (+4.8), with a median of 0.33 years and a range from
1 to 35 years. Regarding dental care coverage, 46.3% received no dental care,
40.1% paid themselves, 8.8% received free care, and 4.8% relied on family support
(Table 2).

Table 2. Dental care access and oral health behaviors (n = 147).

Number Percentage
Variable Catego
goy (n) (%)
No 68 46.3
Ever consulted dentist
Yes 79 53.7
No 102 69.4
Dental problems since dialysis
Yes 45 30.6
Dental consultation since No 118 80.3
dialysis Yes 29 19.7
No dental care 68 46.3
Self-paid 59 40.1
Dental care coverage
Free of charge 13 8.8
Family support 7 4.8
Non-priority care 59 40.1
Financial difficulties 29 19.7
Barriers to dental care No barrier reported 43 29.3
Don’t know 14 9.5
Lack of time 2 1.4

3.3. Dental Status

Caries prevalence among dialysis patients was 86.39%. The mean number of de-
cayed teeth was 4.64 + 3.85, with a maximum of 21 caries; the mean number of
missing teeth was 3.30 + 5.01, with a maximum of 27 missing teeth; the mean
number of filled teeth was 0.11 + 0.89, with a maximum of 10 filled teeth; and the
mean DMFT was 7.91 + 6.69 (Table 3).

Table 3. Dental status and DMFT components (n = 147).

Component Mean = SD Range Prevalence (%)
Decayed Teeth (D) 4.64 + 3.85 0-21 86.39
Missing Teeth (M) 3.30 £5.01 0-27 68.03
Filled Teeth (F) 0.11 +0.89 0-10 7.48
DMEFT Total 7.91 £ 6.69 0-32 86.39
DOI: 10.4236/health.2025.1710085 1293 Health


https://doi.org/10.4236/health.2025.1710085

A. Dieng et al.

3.4. Factors Associated with the DMFT Index

Significant variations were observed between healthcare structures (p = 0.033),
with CHRL Louga demonstrating the highest mean DMFT (10.34 + 8.03) and
CHRK Kaolack recording the lowest values (4.94 + 4.98). Age-related differences
showed that adults presented higher mean DMFT values (8.42 + 7.07) compared
to younger patients (6.26 + 4.53), though this difference was not statistically sig-
nificant (p = 0.11). Gender analysis revealed that women exhibited higher mean
DMFT scores (8.70 + 6.80) than men (7.05 *+ 6.51), but this difference did not
reach statistical significance (p = 0.13). Marital status demonstrated significant
associations with oral health, as widowed patients showed markedly elevated
DMFT indices (13.22 + 10.18) compared to all other marital categories (p = 0.002)
(Table 4).

Table 4. Factors associated with the DMFT index.

Number DMFT

Variable Categor Range P-value
gory (n) Mean = SD J
CHMF 32 8.75 £ 5.36 1-24
CHRD 25 8.20 £6.75 1-31
Study Center CHRK 38 4.94 + 498 0-23  0.033*
CHRL 41 10.34 + 8.03 2-32
CHTN 11 6.09 + 6.47 1-25
Young (<35 years) 30 6.26 + 4.53 0-18
Age Group 0.11
Adult (>35 years) 117 8.42 +7.07 0-32
Female 77 8.70 £ 6.80 0-32
Gender 0.13
Male 70 7.05 £ 6.51 0-31
Single 12 5.75 £ 4.49 2-18
Divorced 4 3.75+2.62 1-6
Marital Status 0.002%
Married 122 7.95 £ 6.46 0-32
Widowed 9 13.22 £ 10.18 0-26
No 76 7.51 £ 5.41 1-26
Literacy 0.37
Yes 71 8.49 + 7.81 0-32
No 118 7.94 £ 6.39 1-26
Employment 0.37
Yes 29 8.13 £7.85 0-32

*p < 0.05: statistically significant difference.

3.5. Association between Medical Comorbidities and DMFT Index

Analysis of medical comorbidities showed that patients with diabetes had a higher
mean DMFT (9.45 + 7.23) compared to non-diabetic patients (7.65 * 6.51),
though this difference was not statistically significant (p = 0.08). Patients with hy-

pertension had a mean DMFT of 8.12 * 6.89 versus 7.43 * 6.12 in normotensive
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patients (p = 0.52). The presence of anemia was not significantly associated with
DMEFT values (p = 0.73) (Table 5).

Table 5. Association between medical comorbidities and DMFT index (n = 147).

Comorbidity  Status Number (n) DMFT Mean+ SD  Range P-value
No 119 7.65 £ 6.51 0-31

Diabetes 0.08
Yes 28 9.45 +7.23 1-32
No 52 7.43 £6.12 0-25

Hypertension 0.52
Yes 95 8.12 £ 6.89 0-32
No 89 7.85 £ 6.58 0-32

Anemia 0.73
Yes 58 8.03 £ 6.89 0-31

4. Discussion

Results showed a female predominance (52.4%) in the study population. This dif-
fers from Coulibaly J.’s findings in Mali, which reported a dialysis population of
60% men and 40% women [13]. This could be explained by the fact that in Sene-
galese society, women visit health facilities more than men.

The 36 - 55 years age range was most representative. This is a young adult pop-
ulation, contrary to data previously reported by SYLLA in the Nephrology De-
partment of Aristide Le Dantec Hospital in 2011, who reported a population half
of whom were under 40 years [14]. In Europe, particularly France, a study of 96
patients included a population with a mean age of 64 [11]. Numerous studies have
shown that CKD is more frequent in the >65 years age group [15] [16]. The
younger age of the African population compared to Europe could explain this dif-
ference.

In this study, the mean number of decayed teeth was 4.64 + 3.85 with a maxi-
mum of 21. Mean DMFT was 7.91 + 6.69 with a caries prevalence of 86.39%. These
results are similar to those of Sy ef al. in Mali, who reported a DMFT index of 6.37
in 2020 with a caries prevalence of 59.7% [12].

This situation could be explained by the deleterious state of oral health often
found among Senegalese [4], combined with low socioeconomic level and unbal-
anced diet, which are the origins of pathologies often leading to CKD. These risk
factors have a decisive influence on a person’s caries status.

Regional Variations: Mean DMFT at CHRL (10.34 * 8.03) was significantly
higher (p = 0.033) than at CHRK (4.94 + 4.98). This difference could be explained
by fluoride presence in the Kaolack region. Indeed, DIALLO’s study confirms ex-
cess fluoride in groundwater basin waters, with values varying between 2.35 and
7.20 mg/1 [17]. These values exceed WHO recommendations of 0.5 to 1.5 mg/I.
Modern dental research underlines the importance of fluoride in maintaining
good oral hygiene and protecting against caries formation [18]. This finding has
important public health implications, suggesting that targeted water fluoridation
policies could be beneficial in regions with naturally low fluoride levels like Louga

and Diourbel, while monitoring and potential defluoridation measures may be
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needed in areas with excessive natural fluoride like Kaolack to optimize dental
health outcomes.

Gender Differences: Although women showed higher mean DMFT scores (8.70
+ 6.80) compared to men (7.05 * 6.51), this difference was not statistically signif-
icant (p = 0.13), indicating that gender was not a significant determinant of oral
health status in this population.

Medical Comorbidities: The trend toward higher DMFT scores in diabetic pa-
tients, though not statistically significant, aligns with the known association be-
tween diabetes and poor oral health, particularly periodontal disease and in-
creased caries risk. The lack of statistical significance may be due to sample size
limitations or the complex interplay of multiple factors affecting oral health in this
population.

This study has certain limitations that should be mentioned. Complementary
examinations such as panoramic dental radiography and complete biological ex-
plorations could not be performed due to their cost, which was beyond reach for
most patients, constituting a non-differential classification bias.

Regarding sample size, planned numbers for each center were ultimately re-
vised downward due to problems related to patient absence, predefined collection
duration at centers, and limited logistical resources. This situation is a source of
selection bias, since absentees potentially carry relevant information on the study
subject. However, this limitation is minimized by the high proportion (90.7%) of

the target population surveyed.

5. Conclusions

This multicenter cross-sectional study, the first of its kind in central Senegal, re-
veals an alarming caries prevalence (86.39%) among dialysis patients, with a mean
DMFT index of 7.91 £ 6.69. Results highlight significant disparities between cen-
ters, particularly CHRL Louga with the highest DMFT (10.34 + 8.03), and under-
score the impact of socioeconomic factors on oral healthcare access, with 93.9%
of patients lacking health insurance and 80.3% unemployed.

This situation necessitates an integrated public health approach, including sys-
tematic integration of oral healthcare in dialysis patient management, develop-
ment of preventive strategies adapted to the Senegalese socioeconomic context,
training of healthcare personnel on oral health-CKD links, and creation of financ-
ing mechanisms for dental care access.

Longitudinal studies and pilot interventions are necessary to evaluate the effec-
tiveness of proposed strategies and their impact on the quality of life of dialysis

patients in Senegal.
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