
SUMMARY
The purpose of this study was to determine, in Turkey, the patterns and 

distribution of partial edentulism (PE) according to Kennedy-Applegate 
classification. This study was carried on patients who applied to the dental 
university clinics and who were diagnosed as requiring a removable partial 
denture (RPD), at least for one arch. Total of 319 patients were included 
in the study (206 females, 113 males, aged 35-89). The evaluation of the 
findings was made using chi-square test.

There were 424 partially edentulous arches and 93 totally edentulous 
arches. Kennedy I was the most frequently observed, whereas Kennedy IV 
was the least frequent, both in the upper and the lower partial edentulous 
arches. Edentulous maxilla opposing mandibular Kennedy I was found as 
the most common arch combination. There was no statistically signifi-
cant difference between the distribution of Kennedy classes of both arches 
(p>0.05). When PE was examined according to the modification number, 
Kennedy I with no modification was encountered the most, in both arches. 
The relationship between the distribution of Kennedy classes and gender 
was statistically significant. PE was encountered more in females in both 
arches. The difference between various Kennedy classes of the maxilla 
and age distribution was statistically significant (p:0,048). The difference 
between various Kennedy classes of the mandible and age distribution was 
not statistically significant (p>0.05). Kennedy I was observed the most often, 
both in the maxilla and the mandible among Turkish population with PE. 
Determination of the incidence of various classes of PE provides clinically 
useful information.
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Introduction

Many removable partial denture (RPD) 
classifications have been proposed to identify potential 
combinations of teeth to ridges1-4. Although Skinner 
presented the first comparative study based on incidence, 
the Kennedy classification is most widely used1,4. 
The primary purpose for the classification of partially 
edentulous arches is to identify potential combinations 
of teeth to edentulous ridges in order to facilitate 
communication among dental colleagues, students, 
and technicians4,5. In addition, with a classification, 

the incidence of classes of RPDs can be compared 
longitudinally4,6,7. Moreover, the trends in the incidence 
of the various classes of RPDs being fabricated should be 
reviewed periodically to serve as teaching guidelines4,5. A 
current determination of the incidence and its comparison 
with previous surveys could help to direct pre-doctoral, 
post-doctoral and continuing education programmes, 
and also could provide clinically useful information for 
alternative treatments, such as dental implants4. The 
location of the partially edentulous region is an important 
criterion in the planning of fixed or removable dentures 
that are supported with implants. Since there is currently 
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In this study, statistical analysis was implemented 
using GraphPad Prisma V.3 package programme. The 
comparison of qualitative findings was made using chi-
square test. 

Results

The distribution of age, number and gender of the 
study population is given in table 1. 

The distribution of partially edentulous arches 
according to Kennedy classification is shown in table 
2. The arch opposing the partially edentulous arch was 
either partially edentulous or totally edentulous or totally 
dentulous. The number of partially edentulous arches 
was 424 in total. Of these, 270 were Kennedy I, 107 
Kennedy II, 45 Kennedy III, and 2 were Kennedy IV. 
There was no statistically significant difference between 
the maxilla and the mandible in terms of the distribution 
of Kennedy classification. In both arches, the incidence 
of PE was Kennedy I (the most common), Kennedy II, 
Kennedy III and Kennedy IV, respectively. Kennedy IV 
was observed only in the maxilla. The difference between 
the arches, in all the edentulism types, was statistically 
significant (p=0001 χ²=89.24). There was no statistically 
significant difference between the arches according to the 
classification of PE (p=0.082 χ²=6.68).

Table 1. Age and gender distribution of the sample

Age groups Female Male Total n (%)

35-44 4.9% 1.8% 12 3.8%

45-54 21.4% 12.4% 58 18.2%

55-64 28.6% 30.1% 93 29.2%

65-74 25.2% 34.5% 91 28.5%

>75 19.9% 21.2% 65 20.4%

* No statistical difference was observed between gender and age 
distribution (χ²=7.39    p=0.117)  

a remarkable increase in the use of implant-supported 
dentures, knowledge about the distribution of partial 
edentuliism (PE) is significant as it will guide the implant 
studies8-11. Although several studies4,6,7 have evaluated 
the incidence of the various types of PE, the number of 
studies is not sufficient.

The cause of tooth loss has been evaluated in 
selected populations in different countries5,12-14; and 
it is found that the cause may differ according to age, 
gender, education level and social status12-15. Moreover, 
Kennedy classification studies showed that the incidence 
of PE differed among the countries4-6. The purpose of 
this study was to determine the PE according to Kennedy 
classification with the guidelines advocated by Applegate, 
and to evaluate age and gender distribution for a selected 
population in Turkey.

Material and Methods 

This study was carried out on patients who applied 
to the prosthetic dentistry clinics of Yeditepe University, 
Istanbul during a period September-June, and who were 
diagnosed as requiring a RPD by the prosthodontist. 
First, the pre-prosthetic treatment of all the patients 
was completed. The prosthodontic treatments were 
provided by dental students under supervision of clinical 
instructors. 319 patients, who had PE at least in one arch, 
were investigated in total. The patients consisted of 206 
females and 113 males, age ranging from 35 to 89. 638 
arches were examined in total of which 424 were partially 
edentulous (160 maxillary and 264 mandibular). The 
Kennedy classification with the guidelines advocated 
by Applegate for each partially edentulous arch was 
recorded. Categorization of the modifications for the 
Kennedy classes was expanded to 4 categories:

1. No modification area;
2. Anterior modification area; 
3. Posterior modification area;
4. Combined anterior and posterior modification 

area.

Table 2. Distribution of partial edentulous arches according to Kennedy classification

Arch Kennedy I
Nr            %

Kennedy II
 Nr          %

Kennedy III
 Nr       %

Kennedy IV
 Nr      %

Edentulous
  Nr      %

Dentate
 Nr        %

Maxilla 100 37.04 40 37.38 18 40 2   100  84 90.32 75 61.98

Mandible 170 62.96 67 62.62 27 60 0     0 9   9.68 46 38.02

Total 270 100 107  100 45 100 2    100 93 100 121 100

* The difference between the arches, in all the edentulism types (dentate, edentulous and type of Kennedy), was statistically 
significant (p=0.001, χ²=89.24)
** There was no statistically significant difference between the arches according to the classification of PE (p=0.082, χ²=6.68)
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Table 5. Number of modifications in the mandible

         Mandible

Number of modification area in the mandible

1 2 3 Total

Kennedy I

51 8 1 60

85% 13.3% 1.7% 100%

52.6% 24.2% 100% 45.8%

Kennedy II

31 19 50

62% 38% 100%

32% 57.6% 38.2%

Kennedy III

15 6 21

71.4% 28.6% 100%

15.5% 18.2% 16.00%

Total

97 33 1 131

74% 25.2% 0.8% 100%

  100%   100%    100% 100%

Table 4. Number of modifications in the maxilla

Maxilla
Number of modification area in maxilla

1 2 3 4 Total

Kennedy I

32 8 40

80% 20% 100%

56.1% 36.4% 48.2%

Kennedy II

13 12 3 1 29

44.8% 41.4% 10.3% 3.4% 100%

22.8% 54.5% 100% 100% 34.9%

Kennedy III

12 2 14

85.7% 14.3% 100%

21.1% 9.1% 16.9%

Total

57 22 3 1 83

68.70% 26.5% 3.6% 1.2% 100%

100% 100% 100% 100% 100%

Table 3. Arches combination

Maxilla

Kennedy I Kennedy II Kennedy III Kennedy IV Edentulous Dentate Total

Mand.

Kennedy I

47 14 3 62 44 170

27.60% 8.20% 1.80% 36.50% 25.90% 100.00%

46.50% 35.00% 16.70% 74.70% 58.70% 53.30%

Kennedy II

16 7 6 2 13 23 67

23.90% 10.40% 9.00% 3.00% 19.40% 34.30% 100.00%

15.80% 17.50% 33.30% 100.00% 15.70% 30.70% 21.00%

Kennedy III

5 4 2 8 8 27

18.50% 14.80% 7.40% 29.60% 29.60% 100.00%

5.00% 10.00% 11.10% 9.60% 10.70% 8.50%

Edentulous

9 9

100.00% 100.00%

8.90% 2.80%

Dentate

24 15 7 46

52.20% 32.60% 15.20% 100.00%

23.80% 37.50% 38.90% 14.40%

Total

101 40 18 2 83 75 319

31.70% 12.50% 5.60% 0.60% 26.00% 23.50% 100.00%

100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

*(χ²=103   p=0.0001), Mand. - Mandible 



164  N. Çapa et al. Balk J Stom, Vol 13, 2009

had no modification, whereas 37 (16 maxillary, 21 
mandibular) had at least one modification area. The 
location of the modification areas in the maxilla and 
the mandible can be seen in table 6.  The difference 
between the distribution of Kennedy I - IV, and pattern of 
modification areas by arch was statistically significant in 
both arches.

The difference between the distribution of Kennedy 
classes and gender (Tab. 7) was statistically significant 
in both the maxilla and the mandible. Of 270 Kennedy 
I arches (63.6%), 100 were maxillary (51 females, 49 
males), and 170 were mandibular (116 females, 54 males). 
Of 107 Kennedy II arches (25.2%), 40 were maxillary (30 
females, 10 males), and 67 were mandibular (43 females, 
24 males). Of 45 Kennedy III arches (10.6%), 18 were 
maxillary (11 females, 7 males), and 27 were mandibular 
(19 females, 8 males). Both of the 2 Kennedy IV arches 
(0.47%) were in the maxilla, seen only in females.

There was a tendency for PE to increase in numerical 
values in Kennedy Class I between 35-74 age group. 
On the other hand, the PE tended to decrease in all 
classes upwards to 75 years of age (Tab. 8). A statistical 
difference was observed between maxillary Kennedy I - 
IV and age distribution (χ²=15.48 p=0.048). No statistical 
difference was observed between mandibular Kennedy I - 
IV and age distribution (χ²=12.48 p=0.13).

Among 319 patients examined, mandibular Kennedy 
I opposing maxillary total edentulism was the most 
common combination (Tab. 3). 106 patients had PE in 
both arches and mandibular Kennedy I opposing maxillary 
Kennedy I was the most common combination in these 
patients (47 patients).

The number of modifications in maxillary and 
mandibular Kennedy I, II, III and IV can be observed in 
tables 4 and 5. The maximum number of modification 
areas was found to be 4, in the maxilla, and 3 in the 
mandible. Kennedy IV cannot be seen in the table as it 
does not have any modification areas.  

Kennedy I, without any modification area, was 
seen the most often in both arches (Tab. 6). The number 
of partially edentulous arches without modification was 
204, whereas at least 1 modification area was seen in 220 
arches. The number of arches with a modification area 
was close to the number of arches with no modification, 
in both the maxilla and the mandible. Of 270 Kennedy 
I arches, 168 (59 maxillary, 109 mandibular) had 
no modification, while 102 arches (41 maxillary, 61 
mandibular) displayed at least one modification area. Of 
107 Kennedy II arches, 26 (9 maxillary, 17 mandibular) 
had no modification, while 81 arches (31 maxillary, 50 
mandibular) displayed at least one modification area. 
Of 45 Kennedy III arches, 8 (2 maxillary, 6 mandibular) 

Table 6. Distribution of Kennedy classes according to pattern of modification areas by arch

No modification          area Anterior modification area Posterior modification area Combined modification area

Max. Mand. Max. Mand. Max. Mand. Max. Mand.

Kennedy I 59 81.94% 109 82.58% 23 79.31% 44 78.57% 13 34.21% 10 20% 5 23.81% 7 27%

Kennedy II 9 12.50% 17 12.88% 1 3.45% 6 10.71% 16 42.11% 32 64% 14 66.67% 12 46%

Kennedy III 2 2.78% 6 4.55% 5 17.24% 6 10.71% 9 23.68% 8 16% 2 9.52% 7 27%

Kennedy IV 2 2.78% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%

Total 72 100% 132 100% 29 100% 56 100% 38 100% 50 100% 21 100% 26 100%

* A statistical difference was observed between maxillary Kennedy I, II, III, IV and modification area pattern (no modification, 
anterior, posterior, combined) distribution (χ²=57.72  p=0.0001)

** A statistical difference was observed between mandibular Kennedy I, II, III, IV and modification area pattern (no modification, 
anterior, posterior, combined) distribution (χ²=89.07  p=0.0001) Mand. - Mandible, Max. - Maxilla

Table 7. Gender distribution of Kennedy classes according to the sample

Kennedy I Kennedy II Kennedy III Kennedy IV Total

Max. Mand. Max. Mand. Max. Mand. Max. Mand. Max. Mand.

Female 51 51% 116 68.2% 30 75% 43 64.2% 11 61.1% 19 70.4% 2 100% 0 0% 94 58.75% 116 68.2%

Male 49 49% 54 31.8% 10 25% 24 35.8% 7 38.9% 8 29.6% 0 0% 0 0% 66 41.25% 54 31.8%

Total 100 100% 170 100.0% 40 100% 67 100.0% 18 100.0% 27 100.0% 2 100% 0 0% 160 100% 170 100%

* A statistical difference was observed between both arches Kennedy I, II, III, IV and gender distribution  (maxilla χ²=13.60  
p=0.018, mandible χ²=9.58  p=0.047) Mand. - Mandible, Max. - Maxilla
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Table 9. Comparison of distribution of Kennedy classification in 
4 studies

Anderson & 
Bates6 (1952)
    n      (%)

Curtis et al4 
(1992)

   n       (%)

Sadig et al5 
(2002)

   n      (%)

Present 
study (2008)
   n     (%)

Kennedy I   277      50  132      40  188      25  270   63,6

Kennedy II   114      20  108       33  206      27  107   25,4

Kennedy III   129      23    59       18  302      40    45   10,6

Kennedy IV     39       7    28         9    44       8      2     0,4

Total   559  327  740  424

Curtis4 has reported that mandibular RPDs are more 
common than maxillary RPDs. Several previous studies 
indicate that 57-80% of RPDs are mandibular17-19. Basker 
et al20 and Idowu et al12 reported that Kennedy I and II in 
the mandible are more common than Kennedy I and II in 
the maxilla. Our findings are in line with this study. 

Completely edentulous maxilla opposing mandibular 
Kennedy I was found as the most common arch 
combination. In the mandible, the requirement for teeth 
for retention and stability may direct the patients and the 
dentists towards such a final stage. Completely dentulous 
and completely edentulous arches are observed more in 
the maxilla compared to the mandible. It is considered 
that in the maxilla, either the modifications are treated 
with fixed restorations, thus achieving a complete 
arch, or ended up with a completely edentulous arch by 
extracting the few remaining teeth. The most frequent 
arch combination was maxillary total edentulism opposing 
mandibular Kennedy I, whereas the most frequent arch 
combination among the partially edentulous opposing 
arches was maxillary and mandibular Kennedy I. 
The patients’ demands for a treatment increase with 
the decrease in chewing ability caused by the loss of 
antagonist posterior teeth. The difficulty in treating 

Discussion

Hummel et al16 suggest that in the near future, a 
larger number of people will face PE. It is projected by 
Thompson and Kreisel14 that in the United States, in 
2010, 75 years-olds will have an average of 16 remaining 
teeth. Nevertheless, there is a decline in the number of 
completely edentulous patients. As the elderly population 
increases, PE increases as well16. The incline in PE 
cases causes an increase in the use of other alternative 
treatments, such as implants. Implants provide the 
treatment of PE with fixed restorations8,10,11. The location 
of PE and the number of edentulous areas can guide the 
studies on implants. Since there is a remarkable increase 
in the use of implant-supported dentures currently, 
knowledge about the distribution of PE may help to 
determine the need for implants in the future.

It is important to know the distribution of PE 
according to age, race and gender. As patterns of tooth 
loss may differ according to age, gender, education level 
and social status, determination of the incidence and its 
comparison with previous surveys could provide clinically 
useful information and also help education programs for 
dental training4.

Table 9 shows the comparison of various Kennedy 
classification studies carried out on different populations, 
at different years. In our study, as in the studies of 
Anderson6 and Curtis4, the mostly seen class was 
Kennedy I. On the other hand, Kennedy III was the 
mostly encountered group in the study of Sadig et al5 
and they have related the reason to the health insurance 
programmes in their country. The frequency of Kennedy 
III observed in our study was in accordance with the study 
of Curtis et al4. Kennedy IV was the least seen group in 
all the studies listed in table 9. The low percentage of 
Kennedy IV can be explained by low chance of tooth loss 
in the anterior region compared to the molar region, and in 
the presence of such an edentulism, fixed restorations are 
preferred as the mode of treatment. 

Table 8. Age distribution of Kennedy classes according to the sample

Age group

Kennedy I Kennedy II Kennedy III Kennedy IV Total

Max. Mand. Max. Mand. Max. Mand. Max. Mand. Max. Mand.

35-44 1 1.0% 4 2.4% 5 12.5% 2 3.0% 1 5.6% 2 7.4% 0 0% 0 0% 7 4.38% 8 3.03%

45-54 19 19.0% 30 17.6% 10 25.0% 11 16.4% 6 33.3% 5 18.5% 0 0% 0 0% 35 21.88% 46 17.42%

55-64 28 28.0% 41 24.1% 13 32.5% 28 41.8% 5 27.8% 9 33.3% 2 100% 0 0% 48 30.00% 78 29.55%

65-74 36 36.0% 51 30.0% 6 15.0% 18 26.9% 4 22.2% 7 25.9% 0 0% 0 0% 46 28.75% 76 28.79%

>75 16 16.0% 44 25.9% 6 15.0% 8 11.9% 2 11.1% 4 14.8% 0 0% 0 0% 24 15.00% 56 21.21%

* A statistical difference was observed between maxillary Kennedy I, II, III, IV and age distribution (χ²=15.48   p=0.048)
** No statistical difference was observed between mandibular Kennedy I, II, III, IV and age distribution (χ²=12.48   p=0.13)
Mand. - Mandible, Max. - Maxilla
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posterior edentulism with fixed restorations may be 
another reason for this consequence. 

PE with no modification was seen most common in 
both arches. Arches with one modification area were the 
second most common type. The modification areas were 
treated with fixed restorations as much as possible prior to 
RPD. This might add to the low incidence of arches with 
more than 1 modification area. Contrary to other Kennedy 
classes, Kennedy II arches had more modification areas 
compared to no modification areas, in both the maxilla 
and the mandible. In order to increase the retention and 
stability of RPD, modification areas may not have been 
restored in Kennedy II.

Idowu et al12, in their study carried in Saudi Arabia, 
found that females had  a higher rate of mandibular 
molar tooth loss, suggesting there is a greater likelihood 
of finding mandibular distal extensions among females. 
In the present study, all the PE cases were seen more in 
females. The reason for females having more tooth loss 
may be their willingness to restore them at an earlier 
age. We may either say that females lose their teeth at an 
earlier age or males tend to postpone their treatments. 

Sadig et al5 reported that Kennedy III cases were 
observed more frequently at younger adults, whereas 
Kennedy I and II started to incline after the 45-54 age 
group. In our study, an increase in all PE classes with the 
increase in age was noticed. Contrary to Sadig’s study5, 
the reason for Kennedy III being less at an early age is 
because fixed restorations were preferred for the treatment 
of PE. On the other hand, Kennedy I and II were the 
mostly seen groups at all ages. The reason for this finding 
might be the difficulty to treat these cases with fixed 
restorations. There was a tendency to decline in partially 
edentulous cases in the >75 group, which might be 
explained by tendency of complete edentulism in this age.

Conclusions

Kennedy I was the most common PE type, whereas 
Kennedy IV was the rarest in both arches.

Edentulous maxilla opposing mandibular Kennedy 
I was the most frequent arch combination type. On the 
other hand, in the partially edentulous opposing arches, 
Kennedy I vs. Kennedy I was the most common one.

All the PE cases were more common in females. 
Kennedy I and Kennedy II were more frequent in all 

the age groups.
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