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Prevalence and severity of periodontitis among adults in Côte d’Ivoire 
according to the new EFP/AAP periodontal disease classification

Absrtact
Background. To describe the prevalence and severity of periodontitis in patients attending the Perio-
dontics Service of the Cocody University Hospital at Abidjan.
Methods. This retrospective observational study reviewed records of patients aged 20-80 years who 
attended the Periodontics Service between January 2014 and December 2018. Periodontitis was di-
agnosed, according to the 2018 EFP/AAP new classification of Periodontal and Peri-Implant Diseas-
es and Conditions. Chi-square test, 1-factor Anova test, and logistic regression were performed for 
analysis.
Results. A total number of 596 patients were included. The mean age was 44.94 ± 14.34 years and 
59.20% of were males. 2 (0.40%) patients were classified as Stage I, 221 (37.08%) as Stage II, and 373 
(62.58%) as Stage III/V; the extent of periodontitis was generalized in 39.77% of patients. PD ≥ 6 mm, 
missing teeth ≥ 5 and mobile teeth were present in 47.15%, 26.35% and 25.50% of the sample, respec-
tively.Severity of periodontitis were associated with age (p < 0.001), socio-economic status (p=0.001), 
diabetes (p < 0.001), missing teeth (p < 0.001) and smoking (p=0.009). Age (OR= 1.59, 95% CI: 1.11-
2.26) and missing teeth (OR= 2.31, 95% CI: 1.08-4.89) were identified as independent risks indicators.
Conclusion. The prevalence and severity of periodontitis were high. Risks indicators identified may 
allow early detection and management of groups at high risk in Côte d’Ivoire.
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Introduction
Periodontitis is a multifactorial inflammatory dis-
ease affecting the periodontal tissues.1 It results 
from a deficient host response following dysbiosis 
of the bacterial biofilm and is most commonly de-
tected in adults but can also occur in children and 
adolescents.2,3 Periodontitis is characterized by pro-
gressive and irreversible destruction of supporting 
tissues of the tooth, manifest through clinical at-
tachment loss (CAL) and radiographically assessed 
by alveolar bone loss, the presence of periodontal 
pocketing, and gingival bleeding.4 If untreated or 
inadequately treated, it may lead to dental mobil-
ity and tooth loss.4,5 As a result, periodontitis is the 
major cause of tooth loss and edentulism in adults 
worldwide.1,5,6 Various studies have demonstrated 
that periodontitis is associated with several sys-
temic diseases and conditions, including diabetes,7 
cardiovascular diseases,8 and adverse pregnancy 
outcomes.9 Furthermore, periodontitis shares com-
mon risk factors with non-communicable diseases, 
notably lifestyle factors (stress, smoking, and alco-
holism), metabolic factors (obesity), and socioeco-
nomic factors.4,10 However, although periodontitis 

can be easily prevented or detected and treated in 
the majority of cases, it remains a global epidemic 
poorly known, poorly screened, and undertreated 
because the early stages of the disease are asymp-
tomatic, with the majority of affected patients seek-
ing care late in the disease process.6 Therefore peri-
odontitis is a major public health problem due to its 
high prevalence and negative impacts, both on oral 
health (tooth loss and disability, aesthetics prob-
lems, and masticatory dysfunction) and on general 
health and quality of life (systemic impacts, under-
nutrition), resulting in significant psychosocial and 
economic repercussions.11,12 To reduce the burden 
of periodontitis, early and appropriate diagnosis 
and treatment are essential. Furthermore, the iden-
tification of the most severe cases of the disease is 
important, as they are the most difficult from a ther-
apeutic point of view, presenting teeth with a worse 
prognosis, a greater risk of tooth loss, and a higher 
likelihood of influencing the systemic health of in-
dividuals.13 The 2018 EFP/AAP new classification of 
Periodontal and Peri-Implant Diseases and Condi-
tions, based on the stages and grades of periodon-
titis,4,13 may allow better diagnosis and treatment of 
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periodontitis. In Côte d’Ivoire, epidemiology data of 
periodontitis are sparse. Therefore, this study aimed 
to describe the prevalence and severity of periodon-
titis in patients attending the Periodontics Service of 
the Cocody University Hospital at Abidjan, in Côte 
d’Ivoire.

Methods

Study population 
The subjects were recruited from patients attending 
the periodontics service at the Odonto-Stomatolog-
ical Consultations and Treatment Center (CCTOS) 
of the Cocody University Hospital from 2014 to 
2018. The CCTOS is an important university cen-
ter in Abidjan, Côte d’Ivoire, which provides oral 
health services for all social classes and all regions 
of the country. Routinely in the periodontics service 
at the CCTOS, all patients answer a general and oral 
health questionnaire, including sociodemograph-
ic characteristics, behavior, and comorbidities, and 
undergo a full-mouth periodontal and radiographic 
examination. 

The study included individuals aged ≥20 years, 
who had at least six teeth in the dental arch, and their 
files were complete. Two trained investigators (CNT 
and AAN) jointly analyzed the files of 2221 patients 
during the study period. The final sample, meeting 
the selection criteria, consisted of 596 patients. The 
anonymity of information included in clinical files 
was guaranteed. The research project was approved 
by the Scientific Committee of the Odontostomatol-
ogy Training and Research Unit, University Félix 
Houphouët Boigny of Abidjan (approval number 
2019/428).

Periodontal clinical examination
The periodontal examination was performed using 
William’s manual periodontal probe (Michigan O 
probe, Hu-Friedy Mfg. Co., Chicago, IL, USA) at 
six sites per tooth (mesiobuccal, buccal, distobuccal, 
mesiolingual, lingual, and distolingual) by dental 
students, systematically trained and calibrated, un-
der the supervision of periodontists. Third molars 
were not included. The following parameters were 
recorded: plaque index (PI) (O’Leary et al14), bleed-
ing on probing (BOP) (Ainamo and Bay15), tooth 
mobility (Mühlemann16), missing teeth, probing 
depth measurement (PD), gingival recession (GR), 
and clinical attachment loss (CAL). PD was mea-
sured from the free gingival margin to the bottom of 
the pocket/sulcus. CAL was defined as the distance 
from the cementoenamel junction to the bottom of 
the pocket/sulcus.

Diagnostic criteria for periodontitis case definition
Periodontitis was diagnosed, according to the 2018 
EFP/AAP new classification of Periodontal and 
Peri-Implant Diseases and Conditions, as follows: 
a subject presenting with interdental CAL at two 

non-adjacent teeth or buccal/oral CAL≥3 mm with 
pocketing >3 mm was diagnosed with periodonti-
tis.13 This classification is based on the stages and 
grades of periodontitis. In the present study, only 
stages were considered. Periodontitis severity stag-
ing was defined by the interproximal CAL at sites 
with the greatest attachment loss: a CAL of 1–2 mm 
was defined as Stage I (mild periodontitis), 3–4 mm 
as Stage II (moderate periodontitis) and ≥5 mm as 
Stages III–IV (severe periodontitis). In this study, 
Stage I/II were classified as ‘non-severe periodonti-
tis’ (i.e., mild and moderate periodontitis combined: 
CAL<5 mm), and Stages III/ IV were considered se-
vere periodontitis (CAL≥5 mm).

The extent of periodontitis has been characterized 
as localized (≤30% of the sites involved) and gener-
alized (>30% of the sites involved) or molar/incisor 
pattern.

Sociodemographic variables
The sociodemographic, behavioral, and medical 
parameters studied were age, gender, profession, 
dia betes mellitus, smoking, alcoholism (assessed 
by presence or absence), oral hygiene habits (daily 
brushing frequency). Age was stratified in groups 
of 20-34, 35-49, 50-64, and 65-80 years. According 
to the National Institute of Statistics classification 
of Côte d’Ivoire,17 professions were grouped into 
three socioeconomic categories: high (middle and 
senior managers…), medium (civil servant agents 
and employees, military sub-officers…), and low 
(the unemployed, pupils and students, non-salaried 
workers such as the shopkeepers, craftsmen, labor-
ers). Toothbrushing frequency was categorized as 
never, 1, 2, or ≥3 times a day. 

Data analysis
Statistical analysis was performed for all variables 
using SPSS 22.0 for Windows 10 (SPSS Inc., Chi-
cago, IL, USA). Descriptive statistics were calcu-
lated: numbers, percentages, means, and standard 
deviations of quantitative variables, proportions of 
qualitative variables. Correlations of sociodemo-
graphic, behavioral, and clinical characteristics and 
the extent and severity of periodontitis were cal-
culated by Pearson’s chi-squared test for the com-
parison of percentages, and one-factor ANOVA 
was performed to compare the means between two 
independent groups. Logistic regression analysis 
was performed to model the relationship between 
the extent and the severity of periodontitis and co-
variables as potential risk indicators. The odds ratio 
(OR) and their 95% confidence intervals (CI) were 
calculated. The level of statistical significance was 
set at P<0.05.

Results
The sociodemographic, behavioral, and medical 
characteristics of the sample are presented in Ta-
ble 1. Males represented 59.23% of the sample. The 
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mean age was 44.94±14.34 years, ranging from 20 to 
80 years; the 35-49 age group (35.23%) was the most 
represented. The majority of patients (59.06%) were 
in the low socioeconomic category. Regarding co-
morbidities, lifestyle, and oral hygiene habits, 6.04% 
of patients were diabetics, 4.87% were active smok-
ers, 23.66% were alcohol users, and 63.42% brushed 
their teeth twice a day (Table 1).

Periodontal clinical characteristics are described in 
Table 2. The plaque index (PI) value was 78.9±19.1%, 
and the mean bleeding on probing (BOP) was 
57.2±21.6%. The prevalence rates of stage I/II peri-
odontitis and stage III/IV periodontitis were 37.42% 
and 62.58%, respectively. The prevalence of localized 
periodontitis (LP) and generalized periodontitis (GP) 
was 60.23% and 39.77%, respectively. PD ≥6 mm was 
present in 47.15% of the sample. One-third (34.90%), 
one-quarter (25.50%), and two-thirds (64.77) of pa-
tients had gingival recession, mobile teeth, and miss-
ing teeth, respectively. Radiographically, horizontal 
bone lysis (33.39%) and mixed bone lysis (41.11%) 
were the most observed (Figures 1 and 2) (Table 2).

Regarding the severity of periodontitis, a higher 
prevalence of NSP (stage I/II) was observed in the 
youngest age group than in the other age groups. 
The frequency of NSP (stage I/II) decreased with age, 
from 36.32% in the 20-34 years of age to 8.97% in the 
65-80 years of age; in contrast, older subjects had a 
higher prevalence of SP (stage III/IV) than younger 
subjects, except for the 65-80 age group. Patients in 
the low socioeconomic category had a higher prev-

alence of SP than the high socioeconomic category 
(66.48% vs. 07.23%).  The SP was significantly asso-
ciated with age (P<0.001) and socioeconomic status 
(P=0.001) (Table 3). The distribution of periodontitis 
according to severity and extent of NSP or SP showed 
that the prevalence of LP (≤30% of sites involved) 
in NSP and SP was 26.34% and 33.89% (including 
malar/incisor pattern), respectively; the prevalence 
of GP (>30% of sites involved) in NSP and SP was 
11.07% and 28.69%, respectively (Figure 3). 

The periodontal indices are shown in Table 4. The 
mean number of missing teeth increased significant-
ly with age, ranging from 1.28±2.40 to 5.94±5.41, 
with more severe tooth loss in the older subjects 
(65-80 years of age) than in the younger subjects (20-
34 years of age) (5.94±5.41 vs. 1.28±2.40; P<0.001). 
Compared to non-smokers, active smokers had sig-
nificantly greater mean CAL (6.60±2.45 vs. 5.98±1.99; 
P=0.009). Diabetics had a significantly greater mean 
CAL (6.25±1.91 vs. 5.99±2.03; P<0.001) than non-di-
abetics. Age, diabetes, and smoking were significant-
ly associated with the SP (Table 4). 

Table 5 presents the logistic regression analysis of 
the association between the outcome variable, SP 
(stage III/IV), and GP (>30% of sites affected) and 
sociodemographic, behavioral, and clinical predictor 
variables. Older age group (OR=1.59, 95% CI: 1.11-
2.26, P=0.010), having ≥5 missing teeth (OR=2.31, 
95% CI: 1.08-4.89, P=0.029), alcohol intake 
(OR=2.61, 95% CI: 1.12-6.05, P=0.026), and poor 
oral hygiene habits (OR=2.22, 95% CI: 1.22-4.08, 

Table 1. Sociodemographic, behavioral, and medical characteris-
tics of the study population

Characteristics No. %
Gender
Male 353 59.23
Female 243 40.77
Age (years) (no.; mean ± SD) 44.94 ± 14.34 
20-34 163 27.35
35-49 210 35.23
50-64 164 27.52
65-80 59 09.90
Socioeconomic category
Low 352 59.06
Medium 171 28.70
High 73 12.24
Diabetes mellitus
Yes 36 06.04
No 560 93.96
Smoking
Yes 29 04.87
No 567 95.13
Alcohol intake
Yes 141 23.66
No 455 76.34
Toothbrushing frequency
Never 03 00.50
Once/day 186 31.21
Twice/day 378 63.42
>3 times/day 29 04.87
Total 596 100

Table 2. Periodontal Clinical and radiographic characteristics 
distribution of the study population

Characteristics No.= 596 %
PI (%, mean ± SD)                                   78.9 % ± 19.1
BOP (%, mean ± SD)                               57.2 % ± 21.6
Probing depth (mm)
   4-5 315 52.85
   ≥ 6 281 47.15
Gingival recession (mm)
   Yes 208 34.90
   No 388 65.10
Clinical attachment loss (mm)
   1-2 02 00.34
   3-4 221 37.08
   ≥ 5 373 62.58
Extent
Localized 359 60.23
Generalized 237 39.77
Tooth mobility 
   Yes 152 25.50
   No 444 74.50
Missing teeth
   0 210 35.23
   1 à 4 229 38.42
   ≥ 5 157 26.35
Bone loss
   Vertical 152 25.50
   Horizontal 199 33.39
    Mixed 245 41.11

PI = plaque index, BOP = bleeding on probing
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P=0.009) were identified as independent risk indica-
tors for SP. Subjects in the age group (≥35 years) and 
those with ≥5 missing teeth had a higher risk of hav-
ing GP, compared to individuals in the younger age 
group and those who had <5 missing teeth, respec-
tively. There was a significantly higher risk for SP in 
alcohol users compared to non-users and in subjects 
who had a low frequency of toothbrushing (<2 times/
day) compared to those who had routine toothbrush-
ing (≥2 times/day) (Table 5).

Discussion
Using a full-mouth periodontal examination, this 
retrospective study assessed the prevalence and se-

verity of periodontitis and associated risk indicators 
in adult subjects 20-80 years of age, who attended 
the Odonto-Stomatological Consultations and Treat-
ments Center of the Cocody University Hospital at 
Abidjan. The prevalence of stage I/II periodontitis 
was 37.42%, and the prevalence of stage III/IV peri-
odontitis was 62.58%.

Periodontitis was mostly localized (60.23%) com-
pared to generalized (39.77%). Periodontitis is highly 
frequent among adults worldwide.18-23 The prevalence 
of severe periodontitis in the present study was high-
er than in several other studies in adults: 46.68% in 
France,18 40.2% in South Africa,23 and 15.4% in Por-
tugal.22 According to the EFP-AAP classification for 

Figure 1. Clinical front and side views of generalized stage IV grade C periodontitis of a 65-year-old diabetic patient. Note the presence 
of severe attachment loss, with dental migrations/mobility and missing teeth.

Figure 2. A panoramic x-ray of the patient presented in Figure 1. Note severe generalized radiographic bone loss extending to the 
middle or apical third of the root.

Figure 3. Distribution of periodontitis according to the stage and extent.
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clinical practice,4,13,24 the frequency of subjects with 
stages III/IV periodontitis was 54% in Turkey25 and 
more than 30% in China.26 In west Africa, the prev-
alence of subjects with generalized stage IV grade 
chronic periodontitis was 50.4% in Senegal.27 How-
ever, the lack of standardization of diagnostic crite-
ria for periodontitis limits the comparison between 
studies, depending on different case definitions. 

The mean age of the sample was 44.94±14.34 years. 

Periodontitis was more common in men (59.20%) 
than in women. Similar observations were made in 
France (58% men vs. 42% women),18 in the United 
States (56.4% men vs. 38.4% women),19 and Senegal 
(63.8% men vs. 37.2% women).27 Periodontitis was 
significantly more frequent in the low socioeconom-
ic category than in the high socioeconomic category 
(59.10% vs. 12.24%; P=0.006). The risk of periodon-
titis follows a socioeconomic gradient, with subjects 

Characteristics Stage I/II
No. (%)

Stage III/IV
No. (%)

Total
P-value

No. (%)
Gender P=0.989
Male 132 (59.19) 221 (59.24) 353 (59.23)
Female 91 (40.81) 152 (40.76) 243 (40.77)
Age (years) P=0.000*
20-34 81 (36.32) 82 (21.98) 163 (27.35)
35-49 78 (34.98) 132 (35.39) 210 (35.23)
50-64 44 (19.73) 120 (32.17) 164 (27.52)
65-80 20 (08.97) 39 (10.46) 59 (09.90)
Socioeconomic category P=0.001*
Low 104 (46.63) 248 (66.48) 352 (59.06)
Medium 73 (32.73) 98 (26.27) 171 (28.70)
High 46 (20.62) 27 (07.23) 73 (12.24)
Diabetes mellitus P=0.380
Yes 11 (04.93) 25 (06.70) 36 (06.04)
No 212 (95.07) 348 (93.30) 560 (93.96)
Smoking P=0.467
Yes 9 (04.04) 20 (05.36) 29 (04.87)
No 214 (95.96) 353 (94.64) 567 (95.13)
Alcohol intake P=0.518
Yes 56 (25.11) 85 (22.79) 141 (23.66)
No 167 (74.89) 288 (77.21) 455 (76.34)
Toothbrushing frequency P=0.223
Never 02 (00.90) 1 (0.27) 03 (00. 50)
Once/day 78 (34.97) 108 (28.95) 186 (31.21)
Twice/day 134 (60.09) 244 (65.42) 378 (63.42)
>3 times/day 09 (04.04) 20 (5.36) 29 (04.87)
Total 223 (37.42) 373 (62.58) 596 (100)

Table 3. Distribution of periodontitis according to demographic, socioeconomic and behavioral factors

Characteristics Missing teeth GR PD CAL
Gender 2.90 ± 3.96 1.14 ± 1.77 4.87 ± 0.94 5.99 ± 2.00

    Male
    Female 3.52 ± 4.35 1.11 ± 1.76 5.00 ± 0.88 6.03 ± 2.05
Age (years)
    20-34 1.28 ± 2.40* 0.66 ± 1.39 4.80 ± 0.74 5.45 ± 1.69
    35-49 3.10 ± 3.85* 1.06 ± 1.75 4.92 ± 0.84 5.90 ± 1.97
    50-64 4.08 ± 4.52* 1.48 ± 1.82 5.09 ± 1.06 6.56 ± 2.09
    65-80 5.94 ± 5.41* 1.68 ± 2.26 4.73 ± 1.21 6.36 ± 2.47
Smoking habit
    Non-smoker 3.12 ± 4.14 1.10 ± 1.73* 4.91 ± 0.93 5.98 ± 1.99*
    Smoker 3.76 ± 4.01 1.63 ± 2.32* 5.04 ± 0.62 6.60 ± 2.45*
Diabetes
   Non-diabetic 3.10 ± 4.11 1.12 ± 1.77 4.91 ± 0.93* 5.99 ± 2.03*
   Diabetic 4.06 ± 4.43 1.21 ± 1.70 5.03 ± 0.69* 6.25 ± 1.91*
Total 3.15 ± 4.13 1.13 ± 1.76 4.92 ± 0.92 6.01 ± 2.02

Table 4. Periodontal clinical characteristics (mean ± SD) according to gender, age, smoking, and diabetes

*Chi-squared test: Significant differences (P<0,05)

SD: standard deviation; probing depth; GR: gingival recession; CAL: clinical attachment loss. 
*One-factor ANOVA: Significant differences (P<0.05). 
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with the lowest income and education levels being at 
the highest risk.28 The socioeconomic level of a given 
population is a good marker for several risk factors 
of periodontal diseases, such as oral hygiene, access 
to oral care, and behaviors.29 Lack of health insurance 
and lack of financial resources were barriers to ac-
cess to oral health care; therefore, this category of pa-
tients was referred to periodontists at CCTOS, a pub-
lic university dental hospital, with affordable rates. 
However, consultations were often late because of the 
insidious nature of periodontitis, the low awareness 
of periodontal health in the general public, and the 
lack of periodontal disease management by general 
practitioners in Côte d’Ivoire. As a result, aesthetic 
and functional problems (gingival recession, sponta-
neous loss of teeth, tooth hypermobility with pain, 
and masticatory dysfunction) were common, need-
ing complex periodontal care and rehabilitation. 

Furthermore, regarding oral hygiene, the ma-
jority of patients had poor oral hygiene (mean 
PI=78.9±19.1%) and moderate to severe gingival in-
flammation and bleeding (mean BOP=57.2±21.6%). 
Lack of regular toothbrushing increased the risk of 
severe periodontitis (OR=2.22, 95% CI: 1.22-4.08) 
significantly. The level of oral hygiene and the pres-
ence of periodontal inflammation is an essential 
clinical parameter concerning the assessment of 
periodontitis treatment outcomes and the residu-
al disease risk after treatment.13 In addition to local 
risk factors, periodontitis was related to behavior-
al risk factors such as alcohol intake and smoking; 
and general risk factors such as diabetes. Smoking 
and diabetes are strong risk factors associated with 
severe periodontitis.4,7 In fact, in this study, diabetics 
had more generalized and more severe periodontitis 
than non-diabetics. In a previous study in Abidjan, 
severe periodontitis was associated with poor diabe-
tes control.30 The effective control of these risk factors 
requires integrated management of the patients. 10

All these factors resulted in a high periodontitis 
burden in the study population, with severe tissue 
destruction. One-third of the patients (34.90%) had 
at least one gingival recession area. These mucogingi-

val defects had a significant esthetic impact, which is 
a frequent reason for consultation. The mean pocket 
depth was 4.92±0.92 mm. PD≥6 mm was noted in 
47.15% of patients. A higher prevalence of PD≥6 mm 
(50.4%) was found in Senegal.27 The mean CAL was 
6.01±2.02 mm, and 62.30% were severe with CAL≥5 
mm (stage III/IV periodontitis). This severe tis-
sue destruction resulted in significant rates of tooth 
mobility (25.50%) and high rates of missing teeth 
(64.90%). The average number of missing teeth per 
subject was 3.15±4.13, with extremes of 1 to 25 teeth 
lost for periodontal reasons. These high rates of tooth 
loss in our sample were similar to those reported in 
Senegal, with 5±4 teeth lost (0 to 17 teeth).27 Apart 
from spontaneous tooth loss due to late consulta-
tions, tooth extraction remains the most common 
treatment in low-income countries due to the lack 
of adequate technical facilities and the low socioeco-
nomic level of the populations.31 In addition, most 
often, the edentulous condition was not restored,32 
resulting in masticatory deficits that could lead to 
undernutrition, impacting the quality of life and 
general health of patients.11,12,31,33 Radiographically, 
bone lysis was horizontal in 74.53% of subjects. In 
generalized forms, the proportion of horizontal bone 
lysis was the highest (57.89%), whereas, in localized 
forms, angular lysis was the most frequent (20.63%). 
The observed differences were statistically significant 
(P=0.000). 

The high prevalence of severe periodontitis asso-
ciated with a high rate of edentulism highlights the 
lack of prevention and effective interventions to 
reduce the burden of periodontal disease in Côte 
d’Ivoire. Periodontitis is a public health concern as a 
chronic inflammatory disease that shares risk factors 
and social determinants with other high-mortality 
non-communicable diseases.12 Measures are need-
ed to provide access to oral health care and institute 
periodontal health promotion policies, in line with 
WHO strategies for NCDs through the common risk 
factor approach.10

The present study had some limitations. The prev-
alence of periodontitis could be underestimated due 

Table 5. Logistic regression for factors associated with SP and GP as the dependent variables

Variable
GP (N=237) Stage III/IV (N=373)

OR (95% CI) P-value OR (95% CI) P-value
Age (years)
    20-34 1 0.010* 1 0.170
    ≥35 1.59 (1.11-2.26) 1.30 (0.89-1.90)
Alcohol intake
    No 1 0.081 1 0.026*
   Yes 2.18 (0.90-5.25) 2.61 (1.12-6.05)
Toothbrushing frequency
   ≥2 times/day 1 0.650 1 0.009*
   <2 times/day 0.88 (0.51-1.51) 2.22 (1.22-4.06)
Missing teeth
   <5 1 0.029* 1 0.852
   ≥5 2.31 (1.08-4.89) 0.92 (0.42-2.02)

GP: generalized periodontitis; Stage III/IV periodontitis; OR: odds ratio; CI: 95% confidence interval 
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to the retrospective manual collection of data and 
the number of incomplete files not included in the 
sample. The clinical examinations were performed by 
several students and their supervisors, which might 
have led to differences between examiners despite the 
calibrations. As it was a hospital-based study limit-
ed to the Abidjan district, caution is warranted when 
generalizing the results to the Ivorian populations.

Conclusions
This study revealed a high prevalence of severe peri-
odontitis (stage III/IV) and a high rate of edentulism, 
with severe aesthetic and functional consequences. 
The severity of periodontitis was associated with age, 
socioeconomic status, diabetes, and smoking. De-
layed time to management was related to a lack of 
financial resources. Awareness and screening actions, 
through appropriate public health programs, to pro-
vide access to periodontal care, would allow early di-
agnosis and management of periodontitis and its risk 
factors, according to a common approach to risk fac-
tors for non-communicable diseases, to improve the 
health and well-being of our populations. These re-
sults will serve as a basis for future population-based 
cross-sectional epidemiological studies with larger 
samples.

Acknowledgments
The authors would like to acknowledge the investigators 
who collected and analyzed the clinical and radiographic 
data of this sample.

Authors’ contributions
KCN and MG contributed to conception and design. PZ 
contributed to data acquisition and analysis. KCN, PZ, and 
MG contributed to data interpretation and drafted and 
critically revised the manuscript. All authors gave their fi-
nal approval and agreed to be accountable for all aspects 
of the work

Funding
There was no funding support for the study.

Availability of data 
The datasets used and/or analyzed during the current 
study are available from the corresponding author on rea-
sonable request.

Ethics approval
The research project was approved by the Scientific Com-
mittee of the Odontostomatology Training and Research 
Unit, University Félix Houphouët Boigny of Abidjan (ap-
proval number: 2019/428).

Competing interests
The authors declare no conflict of interest related to the 
study.

References
1. Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal 

diseases. The Lancet. 2005;366:1809-1820. doi: 10.1016/
S0140-6736(05)67728-8.

2. Hajishengallis G. Periodontitis: from microbial immune 
subversion to systemic inflammation. Nat Rev Immunol. 
2015; 15:30-44. doi: 10.1038/nri3785.

3. Armitage GC. Development of a classification system for 
periodontal diseases and conditions. Ann Periodontol. 
1999; 4 (1): 1-6. doi: 10.1902/annals.1999.4.1.1.

4. Papapanou PN, Sanz M, Buduneli N,  Dietrich T,  Feres M,  
Fine DH et al. Periodontitis: consensus report of WorkW-
group 2 of the 2017 world workshop on the classification 
of periodontal and peri-Implant Diseases and Conditions. 
J Periodontol. 2018; 89(suppl. 1):S173-S182. doi: 10.1002/
JPER.17-0721.

5. Kassebaum NJ, Bernabé E, Dahiya M, Bhandari B, Mur-
ray CJL and Marcenes W. Global burden of severe peri-
odontitis in 1990-2010: a systematic review and me-
ta-regression. J Dent Res 2014; 93 (11): 1045-53. doi: 
10.1177/0022034514552491.

6. Kinane DF, Stathopoulou PG and Papapanou N. Perin-
odontal diseases. Nat Rev Dis Primers 2017; 3: 17038. doi: 
10.1038/nrdp.2017.38.

7. Sanz M, Ceriello A, Buysschaert M, Chapple L, Demmer 
RT, Graziani P et al. Scientific evidence on the links between 
periodontal diseases and diabetes: Consensus report and 
guidelines of the joint workshop on periodontal diseases 
and diabetes by the International Diabetes Federation and 
the European Federation of Periodontology. J Clin Peri-
odontol. 2018; 45:138-149. doi: 10.1111/jcpe.12808.

8. Sanz M,  Marco DEL Castillo A, Jepsen S, Gonzalez-JuaE-
natey JR, D’Aiuto F, Bouchard P et al. Periodontitis and car-
diovascular diseases: Consensus report. J Clin Periodontol. 
2020; 47(3):268-288. doi: 10.1111/jcpe.13189

9. Sanz M, Kornman K, & Working Group 3 of Joint EFP, 
AAP Workshop. Periodontitis and adverse pregnancy out-
comes: Consensus report of the Joint EFP/AAP Workshop 
on Periodontitis and Systemic Diseases. J Clin Periodontol. 
2013;40(Suppl 14):S164–169. doi: 10.1111/jcpe.12083.

10. Almerich-Silla JM , Almiñana-Pastor PJ , Boronat-Catalá 
M , Bellot-Arcís C , Montiel-Company JM. SocioeconomA-
ic factors and severity of periodontal disease in adults 
(35-44 years). A cross sectional study.J Clin Exp Dent. 
2017. doi: 10.4317/jced.54033

11. Ferreira MC , Dias-Pereira AC , Branco-de-Almeida 
LS , Martins CC , Paiva SM. Impact of periodontal disease 
on quality of life: a systematic review J Periodontal Res 2017 
Aug;52(4):651-665. doi:10.1111/jre.12436. 

12. Tonetti MS, Jepsen S, Jin L, Otomo-Corgel J. Impact of the 
global burden of periodontal diseases on health, nutrition 
and wellbeing of mankind: A call for global action. J clin 
Periodontol. 2017; 44:456-462.doi: 10.1111/jcpe.12732.

13. Tonetti MS, Greenwell H, Kornman KS. Staging and of peri-
odontitis: framework and proposal of a new classification 
and case definition. J Periodontol. 2018; 89(Suppl 1): S159- 
S172. doi.org/10.1002/JPER.18-0006.

14. O’Leary T J, Drake R B, Naylor J E. The plaque con-
trol record. J Periodontol. 1972 ;43, 38–40. doi:10.1902/
jop.1972.43.1.38

15. Ainamo J, Bay I. Problems and proposals for recording gin-
givitis and plaque. Int Dent J. 1975;25, 229–235.

16. Mühlemann HR. Tooth mobility: the measuring method. 
initial and secondary tooth mobility. J. Periodontol. 25, 22–
29 (1954). doi.org/10.1902/jop.1954.25.1.22

17. Institut National de la Statistique. Recensement Général de 
la Population et de l’Habitat (RGPH 2014). https://www.ins.
ci/documents/RGPH2014_expo_dg.pdf

18. Bourgeois D, Bouchard P, Mattout C. Epidemiology of 
periodontal status in dentate adults in France, 2002-2003. 
Journal of Periodontal Research 2007; 42 (3): 219-227. doi: 
10.1111/j.1600-0765.2006.00936.x.

19. Eké PI, Borgnakke WS, Jenco RJ. Recent epidemiologic trend 
in Periodontitis in USA. Periodontol 2000. 2020;72:257-
267. doi: 10.1111/prd.12323.

20. Serrano C, Suarez E.  Prevalence of Severe Periodontitis in 
a Colombian Adult Population J Int Acad Periodontol 2019 
Apr 1;21(2):53-62.

https://pubmed.ncbi.nlm.nih.gov/?term=Dietrich+T&cauthor_id=29926951
https://pubmed.ncbi.nlm.nih.gov/?term=Feres+M&cauthor_id=29926951
https://pubmed.ncbi.nlm.nih.gov/?term=Fine+DH&cauthor_id=29926951
https://pubmed.ncbi.nlm.nih.gov/?term=Fine+DH&cauthor_id=29926951
https://www.ncbi.nlm.nih.gov/pubmed/28805207
https://www.ncbi.nlm.nih.gov/pubmed/28805207
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Sanz%2C+Mariano
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Marco+del+Castillo%2C+Alvaro
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Jepsen%2C+S%C3%B8ren
https://pubmed.ncbi.nlm.nih.gov/?term=Almerich-Silla+JM&cauthor_id=28936289
https://pubmed.ncbi.nlm.nih.gov/?term=Almi%C3%B1ana-Pastor+PJ&cauthor_id=28936289
https://pubmed.ncbi.nlm.nih.gov/?term=Boronat-Catal%C3%A1+M&cauthor_id=28936289
https://pubmed.ncbi.nlm.nih.gov/?term=Bellot-Arc%C3%ADs+C&cauthor_id=28936289
https://pubmed.ncbi.nlm.nih.gov/?term=Montiel-Company+JM&cauthor_id=28936289
https://pubmed.ncbi.nlm.nih.gov/28936289/
https://pubmed.ncbi.nlm.nih.gov/28936289/
https://pubmed.ncbi.nlm.nih.gov/28936289/
https://doi.org/10.4317/jced.54033
https://pubmed.ncbi.nlm.nih.gov/?term=Ferreira+MC&cauthor_id=28177120
https://pubmed.ncbi.nlm.nih.gov/?term=Dias-Pereira+AC&cauthor_id=28177120
https://pubmed.ncbi.nlm.nih.gov/?term=Branco-de-Almeida+LS&cauthor_id=28177120
https://pubmed.ncbi.nlm.nih.gov/?term=Martins+CC&cauthor_id=28177120
https://pubmed.ncbi.nlm.nih.gov/?term=Paiva+SM&cauthor_id=28177120
https://doi.org/10.1902/jop.1954.25.1.22
https://www.ins.ci/documents/RGPH2014_expo_dg.pdf
https://www.ins.ci/documents/RGPH2014_expo_dg.pdf
https://pubmed.ncbi.nlm.nih.gov/?term=Serrano+C&cauthor_id=31522152
https://pubmed.ncbi.nlm.nih.gov/?term=Suarez+E&cauthor_id=31522152


Koffi-Coulibaly et al

J Adv Periodontol Implant Dent, 2021, Volume 13, Issue 283 |

21. Aimetti M, Perotto S, Castiglione A, Mariani GM, Ferrarotti 
F, Romano F. Prevalence of periodontitis in an adult pop-
ulation from an urban area in North Italy: findings from a 
cross-sectional population-based epidemiological survey. J 
Periodontol. 2015; 42:622-631. doi: 10.1111/jcpe.12420

22. Chikte U, Pontes CC, Karangwa I, Kimmie-Dhansay F, 
Erasmus R T, Kengne AP, et al. Periodontal Disease Status 
among Adults from South Africa-Prevalence and effect of 
Smoking. Int J Environ Res Public Health 2019; 16: 3662-72. 
doi: 10.3390/ijerph16193662.

23. Machado V, Botelho J, Amaral A, Proença L, Alves R, Rua J, 
et al. Prevalence and extent of chronic periodontitis and its 
risk factors in a Portuguese subpopulation: a retrospective 
cross-sectional study and analysis of Clinical Attachment 
Loss. Peer Journal 2018; 5258: 1-17. doi: 10.7717/peerj.5258

24. Caton J, Armitage G, Berglundh T, Chapple ILC, Jepsen 
S, Kornman K, et al. A new classification scheme for peri-
odontal and peri-implant diseases and conditions- Intro-
duction and key changes, from the 1999 classification. Jour-
nal of clinical Periodontology 2018; 89 (suppl. 1): S1-S8. doi: 
10.1002/JPER.18-0157.

25. Germen M, Baser U, Lacin CC, Fıratlı E, Issever H, Yalcin 
F. Periodontitis Prevalence, Severity, and Risk Factors: A 
Comparison of the AAP/CDC Case Definition and the EFP/
AAP Classification. Int J Environ Res Public Health. 2021 ; 
18, 3459. doi.org/10.3390/ijerph18073459.

26. Jiao J, Jing W, Si Y, Feng X, Tai B, Hu D, Lin H, Wang B, 
Wang C, Zheng S et al. The prevalence and severity of peri-
odontal disease in Mainland China: Data from the Fourth 
National Oral Health Survey (2015-2016). J Clin Periodon-
tol 2021; 48: 168-179. doi.org/10.1111/jcpe.13396

27. Bakari WN, Thiam D, Mbow NL, Samb A, Guirassy ML, 
Diallo AM, Diouf A, Seck-Diallo A, Benoist HM. New 
classification of periodontal diseases (NCPD): an applica-
tion in a sub-Saharan country. BDJ Open. 2021; 7:16. doi.
org/10.1038/s41405-021-00071-8

28. Borrell LN, Crawford ND. Social disparities in periodon-
titis among United States adults 1999-2004. Community 
Dentistry and Oral Epidemiology 2008; 36: 383-391. doi: 
10.1111/j.1600-0528.2007.00406.x.

29. Albandar JM. Epidemiology and risk factors of periodontal 
diseases. Dental Clinics of North America 2005; 49: 517-
532. doi: 10.1016/j.cden.2005.03.003.

30. Guinan J-C, Meless GD, Sangaré AD, Sébastien DA, Samba 
M, Da-Danho V, Bakayoko-Ly R. Analysis of the Relation-
ship between Oral Diseases and Glycemic Control of Di-
abetes in the West African Context: Survey at the Centre 
Anti-Diabétique d’Abidjan (CADA), Côte d’Ivoire. Open J 
Epidemiol. 2018; 8, 213-225. doi: 10.4236/ojepi.2018.84017

31. Baelum V, Scheutz F. Periodontal diseases in Africa.  
Periodontol 2000. 2002; 29:79-103. doi: 10.1034/j.1600-
0757.2002.290105.x.

32. Figueiredo A, Soares S, Lopes HC, dos Santos JN, Ramal-
ho LMP, Cangussu MC, Cury PR. Destructive Periodontal 
Disease in Adult Indians from Northeast Brazil: Cross-Sec-
tional Study of Prevalence and Risk Indicators. J clin Peri-
odontol. 2013;40(11):1001-1006. doi: 10.1111/jcpe.12147.

33. Sulaiman L,  Saub R, Baharuddin NA, Safii SH, Gopal Krish -
na V, Bartold PM, et al. Impact of Severe Chronic PeriodonC-
titis on Oral Health-related Quality of Life. Oral Health and 
Prev Dent. 2019;17(4):365-373. doi: 10.3290/j.ohpd.a42502

https://doi.org/10.1111/jcpe.13396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scheutz F%5BAuthor%5D&cauthor=true&cauthor_uid=12102704
https://www.ncbi.nlm.nih.gov/pubmed/12102704
https://www.ncbi.nlm.nih.gov/pubmed/12102704
https://www-ncbi-nlm-nih-gov.rproxy.sc.univ-paris-diderot.fr/pubmed/?term=Sulaiman L%5BAuthor%5D&cauthor=true&cauthor_uid=31093611
https://www-ncbi-nlm-nih-gov.rproxy.sc.univ-paris-diderot.fr/pubmed/?term=Saub R%5BAuthor%5D&cauthor=true&cauthor_uid=31093611
https://www-ncbi-nlm-nih-gov.rproxy.sc.univ-paris-diderot.fr/pubmed/?term=Baharuddin NA%5BAuthor%5D&cauthor=true&cauthor_uid=31093611
https://www-ncbi-nlm-nih-gov.rproxy.sc.univ-paris-diderot.fr/pubmed/?term=Safii SH%5BAuthor%5D&cauthor=true&cauthor_uid=31093611
https://www-ncbi-nlm-nih-gov.rproxy.sc.univ-paris-diderot.fr/pubmed/?term=Gopal Krishna V%5BAuthor%5D&cauthor=true&cauthor_uid=31093611
https://www-ncbi-nlm-nih-gov.rproxy.sc.univ-paris-diderot.fr/pubmed/?term=Gopal Krishna V%5BAuthor%5D&cauthor=true&cauthor_uid=31093611
https://www-ncbi-nlm-nih-gov.rproxy.sc.univ-paris-diderot.fr/pubmed/?term=Bartold PM%5BAuthor%5D&cauthor=true&cauthor_uid=31093611

