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Abstract Purpose: Knowledge about the most prevalent types of Kennedy classifications is of

great value and will enlighten dental students, dental technicians, and practitioners regarding the

treatment needs of their patients, ultimately leading to better treatment outcomes. The aim was

to determine the prevalence of various Kennedy classifications among patients attending clinics

at the College of Dentistry at King Saud bin Abdulaziz University for Health Sciences and King

Abdulaziz Dental Center, National Guard Health Affairs, who were seeking treatment for partial

edentulism.

Methods: An observational cross-sectional study was conducted by visualizing cast models for

partially edentulous patients. Kennedy classification, age, gender, and treatment design were

recorded from the lab request sheets that were attached to the casts in the labs at both the College

of Dentistry at King Saud bin Abdulaziz University for Health Sciences and King Abdulaziz Dental

Center, National Guard Health Affairs. The statistical analyses were performed with SPSS version

20.0 utilizing frequency and Pearson’s and Spearman’s correlation tests.
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Results: Kennedy Class I (45.0%) was the most prevalent pattern in both dental arches, followed

by Class III (26.2%). Next was Class II (23.3%), while Class IV was the least prevalent (5.4%).

Conclusion: Kennedy Class I was the most noted classification in our patient population. As age

increases, there is an increased tendency toward Class I and II.

� 2020 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is

an open access article under theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The need for prosthetic rehabilitation of completely or par-
tially edentulous arches still exists. Partial edentulism can be
attributed to many factors, some of which are inevitable, such

as caries, periodontal conditions, trauma, impacted teeth, and
neoplastic or cystic lesions (Jeyapalan and Krishnan, 2015).
The consequences of untreated edentulous areas can range

from the malalignment of adjacent and opposing teeth to
impaired esthetics, speech, and chewing, and sometimes tem-
poromandibular disorders (Abdurahiman et al., 2013). Reha-

bilitating partially edentulous arches can be managed with
removable or fixed approaches utilizing teeth, implants, or
even oral structures.

Partial edentulism is one of the most widely tackled topics

in dentistry. Many studies have investigated the patterns of
partial edentulism in different countries and populations
(Abdel-Rahman et al., 2013; Araby et al., 2017; Bharathi

et al., 2015; Butt et al., 2015; Carr et al., 2011; Curtis et al.,
1992; Fayad et al., 2016; HamaAM et al., 2016; Javid Yunus
Patel, Mohyuddin Y Vohra and Department, 2016; Keyf,

2001; Madhankumar et al., 2015; NAVEED et al., 2011;
Prabhu et al., 2009; Sapkota et al., 2013; Shinawi, 2012;
Vadavadagi et al., 2015). In 1925, Edward Kennedy proposed

that patterns of partial edentulism fell within four categories:
Class I: edentulous areas bilaterally present posterior to
remaining natural teeth; Class II: edentulous area unilaterally
present posterior to remaining natural teeth; Class III: edentu-

lous area unilaterally present with natural teeth both anterior
and posterior to it; and Class IV: single edentulous area bilat-
erally present anterior to remaining natural teeth (Carr et al.,

2011).
As there are no previous data at the College of Dentistry at

King Saud bin Abdulaziz University for Health Sciences

(KSAU-HS) and King Abdulaziz Dental Center (KADC)
regarding this research topic, the information obtained from
this article will be valuable. Knowing the most prevalent type

of removable partial denture (RPD) classification will familiar-
ize dental students, practitioners, and dental technicians with
the treatment needs of the patients, eventually leading to better
treatment outcomes.

Several studies showed that Kennedy Class III is the most
common pattern of partial edentulism (Abdel-Rahman et al.,
2013; Araby et al., 2017; Bharathi et al., 2015; Butt et al.,

2015; Carr et al., 2011; Curtis et al., 1992; Fayad et al.,
2016; HamaAM et al., 2016; Javid Yunus Patel, Mohyuddin
Y Vohra and Department, 2016; Keyf, 2001; Madhankumar

et al., 2015; NAVEED et al., 2011; Prabhu et al., 2009;
Sapkota et al., 2013; Shinawi, 2012; Vadavadagi et al., 2015).
Most of these articles performed clinical examinations on the
patients to determine the classification. On the other hand,

Kennedy Class I is more prevalent in some studies when mea-
sured in terms of the types of RPDs being fabricated and pro-

vided to the patients (Curtis et al., 1992; Keyf, 2001). A limited
number of studies on this topic have been conducted in Saudi
Arabia. For instance, a study at King Saud University (KSU)

found that Class III RPDs were the most fabricated, with gen-
der showing no potential effect in the results. They found that
the lingual bar was the most commonly used major connector,

while in maxilla it was the anterior-posterior palatal strap
(Sadig and Idowu, 2002). Another study, conducted at Al Jouf
University, supported the results of the KSU study, finding
that Class III was more frequent in partially edentulous

patients, except among patients aged 41–50 years old, among
whom Class I was the most frequent (Fayad et al., 2016). Sim-
ilarly, in Al Madinah city, specifically at King Fahad Hospital,

a study performed via visual examination of patients showed
that Class III was more frequent among younger patients,
and Class I and II were more frequent in older subjects

(Keyf, 2001). Thus, given the results of previous studies, it is
anticipated that Kennedy Class III will be the most common
form of partial edentulism, while Class I will be the most fab-
ricated type of partial denture.

2. Materials and methods

This is an observational cross-sectional study conducted by
visualizing cast models for the partially edentulous patients,
recording their Kennedy classification, age, gender, and treat-
ment design from the lab request sheets that were attached to

the casts. The inclusion criteria were patients from both gen-
ders, above the age of 15 years, having partially edentulous
areas in either or both jaws who were attending the clinics at

the College of Dentistry at KSAU-HS and KADC between
January 2017 and January 2019 and who were treated by either
conventional or transitional removable partial prostheses.

Exclusion criteria excluded all dental casts for patients who
would not be treated with a removable partial denture, com-
pletely edentulous patients, and those only missing maxillary
and mandibular third molars.

Dentists and dental students at the College of Dentistry
at KSAU-HS and KADC treated their partially edentulous
patients by making dental impressions and then sending

the impressions to the dental lab with the treatment design
instructions. At that stage, we collected the information
needed (e.g., age, gender, arch, and major connector

design) from the lab request sheets. All data were trans-
ferred to SPSS version 20.0 for statistical analysis. Regard-
ing the statistical analyses, frequency tests were

predominantly used for prevalence and percentages.
Besides, Pearson’s and Spearman’s correlation tests were
used to look for correlations between Kennedy classifica-
tions and the other variables. A P value of <0.05 was

considered statistically significant.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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3. Results

The data were collected from 202 casts of patients from 17 to
85 years old of both genders who were attending clinics at the

College of Dentistry at KSAU-HS and KADC and under
active treatment for their partially edentulous jaws. Among
those patients, 41.3% were males and 58.7% females. In terms

of age distribution, the age range of 41–50 was the most preva-
lent (37.2%), followed by 51–60 (25.5%). Of the cast samples,
84 (41.6%) were maxillary arches, and 118 (58.4%) were
mandibular arches. Regarding the pattern of partial eden-

tulism: Class I (45.0%) was the most prevalent pattern in both
dental arches, followed by Class III (26.2%) and then Class II
Fig. 1

Fig. 2
(23.3%), while Class IV was the least common (5.4%). Spear-
man’s correlation test implied that there were no statistically
significant differences between different Kennedy classifica-

tions and gender (P = 0.98), but it was found to be statistically
significant results between Kennedy classification and the arch
(P < 0.03). The latter correlation was negative meaning that

maxillary arches have more Class III and IV, and mandibular
arches have more Class I and II patterns of partial edentulism.
Pearson correlation test revealed the presence of a negative sig-

nificant correlation between Kennedy classification and age
groups (P < 0.01), which means that the older the patient
the more prevalent Class I and II are. Regarding the pattern
of modification among patients with Class I, those with no



Fig. 3
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modification were most prevalent (79.1%); the same was noted

with Class II, where those with no modification were also the
most common (42.6%); however, in patients with Class III,
patients with modification 1 were more common (40.4%) as

shown in Fig. 1. The most commonly used major connector
is the lingual bar (86.0%) for mandibular arches and the
anteroposterior palatal strap for maxillary arches (76.8%) as
illustrated in Fig. 2.

4. Discussion

This research aimed to identify the prevalence of Kennedy
classifications in relation to age, gender, modifications and
type of major connectors used for patients seeking treatment
with RPDs in clinics at the College of Dentistry at King Saud

bin Abdulaziz University for Health Sciences and King Abdu-
laziz Dental Center.

It was found that Kennedy Class I was most prevalent as

illustrated in Fig. 3. This is in line with Keyf et al. and Curtis
et al. (Curtis et al., 1992; Keyf, 2001) but contradicts many
other studies, such as Sadig et al., which found that Class III

was the most prevalent (Sadig and Idowu, 2002). This might
be attributed to different methodological approaches; while
our study focused on patients who were seeking treatment,
other studies investigated the type of edentulism, regardless
Table 1 Prevelance of Kennedy Classes among Different Age Grou

Kennedy classification Age distribution (%)

10–20 21–30 31–40 41–5

Class I 4.8% 18.1

Class II 0.5% 4.8% 9.0%

Class III 0.5% 3.2% 4.3% 8.5%

Class IV 1.1% 1.6% 1.6%

Total 0.5% 4.8% 15.4% 37.2
of the treatment provided. Many authors have analyzed gen-
der as a key factor affecting the type of partial edentulism
(Abdurahiman et al., 2013; Bharathi et al., 2015; Carlos

et al., 2007; Carr et al., 2011; Curtis et al., 1992; Fayad
et al., 2016; Javid Yunus Patel, Mohyuddin Y Vohra and
Department, 2016; Jeyapalan and Krishnan, 2015; Keyf,

2001; Madhankumar et al., 2015; Prabhu et al., 2009; Sadig
and Idowu, 2002; Sapkota et al., 2013; Suominen-Taipale
et al., 1999; Udani, 1954; Vadavadagi et al., 2015). Most stud-

ies, including the present study, have concluded that there is no
significant correlation between gender and type of partial eden-
tulism, whereas a few studies have found a significant relation-
ship between gender and various classes of partial edentulism

which was associated with urbanization as a socioeconomic
factor rather than the gender itself (Suominen-Taipale et al.,
1999; Udani, 1954). It was also found that as age increases,

there is an increased tendency toward Class I and II and a
decrease in Class III. Class III is the most prevalent class in
the two youngest age groups (10–20 and 21–30 years old),

while Class I is the most prevalent in the four oldest age groups
(41–50, 51–60, 61–70, and 71–80 years old) as shown in Table 1.
Araby et al. (Araby et al., 2017) had similar findings. The most

commonly fabricated major connector for the maxilla is the
anteroposterior palatal strap and for the mandible, it is the lin-
gual bar, as this is in line with Zanco et al. and Curtis et al.
respectively, and these are also similar to the findings of Sadig

et al (Abdel-Rahman et al., 2013; Curtis et al., 1992; Sadig and
Idowu, 2002).

5. Conclusion

In sum, our study aimed to explore various Kennedy classifica-
tions among patients attending clinics at the College of Den-

tistry at KSAU-HS and KADC who were seeking treatment
for their partially edentulous jaws and to explore the classifica-
tions’ relationships with age and gender. Kennedy Class I is

the most noted classification in our patients. We also found
that with increased age there is an increased tendency toward
Class I and II. Gender shows no significant relationship with

the type of Kennedy class. Lingual bar and anterior-
posterior palatal strap are the most used major connectors
for the mandible and maxilla, respectively.

Ethical committee approval

Ethical approval was obtained from King Abdullah Interna-
tional Medical Research Centers (KAIMRC). IRB Approval

number (RC18/044/R).
ps.

Total

0 51–60 61–70 71–80 81–90

% 10.6% 6.9% 2.1% 42.6%

6.9% 2.7% 23.9%

8.0% 2.7% 0.5% 27.7%

1.1% 0.5% 5.0%

% 25.5% 13.3% 2.7% 0.5% 100%
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