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Pattern of partial edentulism among armed forces personnel

INTRODUCTION

Teeth are the key components of the stomatognathic
system. Their loss effects speech, evokes masticatory
difficulties and may result in poor aesthetics which in
turn impact the quality of life. Partial prosthodontic
replacement is usually required to restore these func-
tions. The design of the prosthetic replacement de-
pends upon the pattern of partial edentulism. In the
absence of a classification system, the number of
possible combinations of remaining teeth, from the
absence of only one tooth in one arch to the loss of all
but one tooth in both arches, is very difficult to compre-
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ABSTRACT

Aim of this study was to determine of the frequency of occurrence of various patterns of partial
edentulism in armed forces personnel seen at the department of Prosthodontics, Armed Forces
Institute of Dentistry (AFID). Utilizing convenience sampling 1000 patients were selected. Kennedy’s
Classification was utilized after applying Applegate’s rules to record the patterns of partial edentulism.
Partial edentulism in maxillary arch , was found in 32.6% patients, while 36.8% personnel had partial
edentulism in mandibular arch. The remaining 30.6% of samples had missing teeth in both arches.
Kennedy’s Class III was found to be the most prevalent pattern in both maxilla and mandible.
Kennedy’s Class III modification 1 was the most common modification encountered in both arches.
Highest percentage of combination pattern found was maxillary Class III opposing mandibular
Class III.

A higher frequency of partial edentulism among the younger age groups found in this study was
alarming and is suggestive of the need to create awareness among armed forces health care system for
timely prevention of diseases causing tooth loss.
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hend. A classification of partially edentulous arches not
only helps to identify potential combinations of teeth to
edentulous ridges, thus facilitating communication,
discussion, and comprehension of the indicated pros-
thetic treatment among dental colleagues, students
and technicians, but also facilitates case history record-
ing and simplifies information exchange between den-
tists and the auxiliary staff.1-3

More than 65000 possible combinations of teeth
and edentulous spaces in opposing arches have been
estimated to exist. Several methods of partial
edentulism classification, on the basis of potential

1 Private Practitioner
2 Corresponding author: Dr Malik Salman Aziz, Assistant Professor, Head of Periodontology Department,

Islamabad Medical & Dental College, Islamabad-Pakistan. Ph #: 051-2232045 (Ext-24), Email:
drsalmanaziz@gmail.com

3 Assistant Professor, Department of Prosthodontics, Margalla College of Dentistry, Rawalpindi
4 Assistant Professor, Department of Orthodontics, Islamabad Medical and Dental College, Islamabad.
5 Head of Department of Prosthodontics, AFID, Rawalpindi.



218Pakistan Oral & Dental Journal Vol 31, No. 1 (June 2011)

Pattern of partial edentulism among armed forces personnel

combinations of teeth to ridges, have been reported in
the literature.4-8 All proposed classifications have mer-
its and demerits. At present, Kennedy’s classification is
the most widely used and accepted because of its
simplicity, ease of application to all semi-dentulous
situations, immediate visualization of the type of par-
tially edentulous arch being considered and differentia-
tion between tooth bourne and tooth tissue bourne
partial dentures.9 It also permits a logical approach to
the problems of design apart from making possible the
application of sound principles of partial denture
design. By this classification a tremendous number of
possible semi dentulous combinations have been
reduced to four simple groups namely Class I, Class II,
Class III and Class IV.

Application of Kennedy’s classification is however
difficult in every situation without employment of
certain rules, recommended by Applegate aimed at
integrating, the factual clinical situations and appli-
ance designs within the classification.4,10-11

Only a few studies have evaluated the occurrence
of partial edentulism among dental patients in
Pakistan.

METHODOLOGY

This descriptive study was carried out at the De-
partment of Prosthodontics  of Armed Forces Institute
of Dentistry, Rawalpindi, Pakistan. Convenience sam-
pling technique was utilized for sample collection of
1000 patients. The inclusion criteria consisted of pa-
tients from both genders, above the age of 15 years,
having partially edentulous areas in either or both
jaws. Completely edentulous patients and those with
only missing maxillary and mandibular third molars
were excluded from the study. The selected patients
were divided into five groups, according to age. Group
A consisted of patients between 15-20 years of age;
Group B had patients of age 21-30 years. Patients in
Group C were between 31-40 years, while those in
Group D and E were between the ages of 41-50 years
and over 50 years respectively.

Thorough clinical examination of both the dental
arches of each patient was carried out after consent.
Patterns of partial edentulism were recorded and data
collected was registered onto a proforma. Descriptive
statistics was carried out using SPSS version 10.

RESULTS

Out of the patients examined (n=1000), 77.1% were
male while 22.9% were female. The mean age was 35.3
±9.5 years. The lowest number of patients belonged to
group A, n=22 (2.2%), while group B consisted of
highest number of patients n=366 (36.6%).  Groups C,
D and E consisted of 33.3% (n=333), 23.6% (n=236) and
4.3% (n=43) of the patients respectively, as shown in
Fig 1.

Frequency of partial edentulism was higher in
mandibular arch being 67.4%, as compared to 63.2% in
maxillary arch.

On the basis of the results, patients were divided
into three groups, according to arch partial edentulism,
for the sake of simplicity. Partial edentulism distribu-
tion among these groups is shown in Table 1. Kennedy’s
Class III was found to be the most prevalent among all
the three groups. The most common modification in
both groups 1, 2 and 3 was Class III modification 1.

There were 40 different combinations of various
Kennedy’s classes observed in maxillary and mandibu-
lar arches, of patients in group 3. The most prevalent
of these was maxillary class III opposing mandibular
class III with a frequency of 20.3%, followed by Maxil-
lary class III opposing mandibular class I with a fre-
quency of 18.3%, as shown in Table 2.

Fig 1: Percentage distribution of sample patients ac-
cording to age
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DISCUSSION

The results of present study indicate that
frequency of mandibular edentulism is higher than
maxillary edentulism among our study population.
This is in concordance with the study carried out by
Curtis et al, at the University of California, School of
Dentistry.12 Kennedy’s Class III was found to be the
most common pattern of partial edentulism among all
the three groups in this study; whereas Curtis found
Kennedy’s Class III to be predominant in the maxillary
arches only, while in mandibular arches, the most
prevalent pattern in that study was Kennedy’s Class I.
A major disparity between the two studies is that of the
age factor, as the age group of Curtis’ study was
averaging 55 years whereas in our study the average
age of the patients was 35.5 years.

In another study, Strattan and Wiebelt concluded
that among the 3000 partially dentate mandibular
arches, Kennedy’s Class I was the most predominant,
while Kennedy’s Class III was preponderant among the
2000 partially dentate maxillary arches examined.1

This study is in accordance with ours, as far as the
maxillary arch is concerned.

Al-Dwairi in a study, investigated the frequency of
different patterns of partial edentulism of 200 patients
in Jordan.13 Out of the 200 patients, 150 had both
maxillary and mandibular partial edentulism. In this

study, 350 patterns were identified, of which Kennedy
class III pattern of edentulism was most commonly
encountered in both maxilla (47%) and mandible (45%).
Kennedy’s class III in maxilla opposing a mandibular
class III was the most common combination with a
frequency of 30%. Although our study had a greater
number of samples, its results are in agreement with
Al-Dwairi’s study.

In a study carried out on a Saudi population, Sadig
and Idowu concluded that out of the 422 partially dentate
arches examined, Kennedy’s Class III was the most
commonly encountered pattern of partial edentulism in
both upper and lower arches and Kennedy’s Class IV was
the least common pattern encountered.14 Overall find-
ings of both studies are in agreement, the reason for
concord being a higher prevalence of younger age
groups. Among the 422 partially dentate patients exam-
ined by Sadig and Idowu, 319 had missing teeth in both
the jaws, while in our study 306 out of the 1000 patients
belonged to this group. Maxillary Class III opposing
mandibular Class III pattern was most common with a
frequency of 22.5% in the Saudi study, which is similar
to our study where the frequency was 20.3%. Kennedy’s
Class IV combination pattern was found to be absent in
both the studies. The exceptionality of our study was the
incorporation of Applegate’s rules to Kennedy’s classifi-
cation, which lead to the recognition of 40 different
combination patterns of partial edentulism.

TABLE 1: DISTRIBUTION OF PARTIAL EDENTULISM IN GROUPS 1, 2 AND 3

Type of partial Maxillary arch Mandibular arch BothArches; Group 3 n= 306
edentulsim Group 1 n = 326 Group 2 n = 368 Maxilla Mandible

Class I 11.6% 4% 4.6% 12.7%
Class II 5.8% 10.3% 2.3% 2.3%
Class III 32.8% 25.2% 28.1% 21.6%
Class IV 4.6% 6.2% 1% 2%
Class I modification1 5.8% 3.5% 0.3% 0.7%
Class I modification 2 1.5% 1.0% 0.3% 0.3%
Class I modification 3 0.6% 0.27% 0% 0%
Class I modification 4 0.3% 0.27% 0% 0%
Class II modification 1 6.7% 12.2% 9.1% 5.9%
Class II modification 2 3.6% 5.1% 2% 2%
Class II modification 3 2.7% 1% 0.7% 0.7%
Class II modification 4 0.3% 0 0% 0%
Class III modification 1 16.5% 21.4% 9.1% 8.5%
Class III modification 2 4.9% 7.3% 4.6% 3.2%
Class III modification 3 1.5% 1.3% 1.3% 0.6%
Class III modification 4 0.3% 0.27% 0% 0
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TABLE 2: DISTRIBUTION OF COMBINATION PATTERN OF PARTIAL EDENTULISM IN GROUP 3

Type of Partial edentulism
Maxilla Mandible Frequency Percentage %

Class III Class I 56 18.3
Class I Class III 16 5.2
Class III Class III 62 20.3
Class III Class IV 6 2.0
Class III Class II 8 2.6
Class II Class III 6 2.0
Class III Class III Modification 1 10 3.3
Class III modification 1 Class III 12 3.9
Class III Class II Modification 1 12 3.9
Class II modification 1 Class III 14 4.6
Class III modification 1 Class II Modification 1 6 2.0
Class II modification 1 Class III Modification 1 6 2.0
Class III modification 1 Class I 8 2.6
Class I Class III Modification 1 8 2.6
Class IV Class III 4 1.3
Class III modification 3 Class III 2 .7
Class IV Class III Modification 3 2 .7
Class III modification 3 Class I 2 .7
Class II modification 3 Class III Modification 1 2 .7
Class III Class II Modification 3 2 .7
Class I modification 2 Class III 2 .7
Class II Class I Modification 1 2 .7
Class I modification 1 Class III 2 .7
Class III modification 2 Class I Modification 1 2 .7
Class III modification 1 Class III Modification 2 2 .7
Class II modification 1 Class III Modification 2 4 1.3
Class II Class II 2 .7
Class II Class IV 2 .7
Class II Class I 2 .7
Class II modification 2 Class III 4 1.3
Class III modification 2 Class III 8 2.6
Class II modification 2 Class IV 2 .7
Class III modification 2 Class IV 2 .7
Class III modification 2 Class I 2 .7
Class I Class I 4 1.3
Class II modification 1 Class I 4 1.3
Class III Class II 4 1.3
Class III Class III Modification 2 4 1.3
Class III Class II Modification 2 6 2.0
Class III Class I Modification 2 2 .7
Total 306 100.0
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The findings of the present study suggesting a
predominance of Class III pattern of partial edentulism
may be due to the fact that a higher frequency of
younger age groups was encountered in this study. Had
there been a higher frequency of older population as
seen in previous studies, Class III might have been
replaced by Class I in the current study.

This also draws attention towards the resulting
circumstances, signifying that young people losing
their teeth at an early age are predisposed to a higher
need for restorative treatment through their entire
life, which adds to the cost of dental treatment as
preventive treatment is more economical than restor-
ative treatment.

The most common age group reporting at AFID for
treatment, in this study, was 21 to 30 years followed by
31to 40 years. This also reflects the limitation of the
present study because it is known that partial edentulism
increases with increasing age. The abundance of
younger patient groups in this study is due to the fact
that most of the personnel coming to the outpatient
department at AFID belong to junior ranks. The higher
frequency of partial edentulism in these younger age
group patients, depicted by our results, might pertain
to their low socio-economic status; poor oral hygiene
and less conservative treatment approach, relating to
lack of time, leading to early tooth loss.

The lower frequency of female patients in this
study is probably because majority of the lower rank
soldiers do not have their families residing with them
as they live away from their homes.

This study, although carried in the largest dental
institute in Pakistan, targeting serving, retired armed
forces personnel and their families belonging to differ-
ent regions of the country, cannot be considered repre-
sentative of the entire population of the region in
general and Pakistan Army in particular.

More studies are required to form a generalized
database of the partial edentulism patterns, which will
help us in identification of the causes of such tooth loss
and their prevention.

CONCLUSION

This study conducted in a limited population of
armed forces personnel, indicates that oral health
status of armed forces personnel especially in the lower
ranks and their families is poor. Higher frequency of
partial edentulism among the younger age groups is

suggestive of a greater need to create awareness
among armed forces health care system and army
personnel about the prevalence, consequences and
methods of managing oral diseases.

The need to carry out similar studies at various
centers around the country, to gather information,
form and maintain a national database of partial
edentulism and the patterns of tooth loss, cannot be
neglected. By doing so, measures can be taken to
reduce the incidence of partial edentulism in the ever
increasing younger population.

REFERENCES

1 Stratton RJ, Wiebelt FJ. An atlas of removable partial denture
design. Chicago, Illinois: Quintessence Publishing Co. 1988;
27-30.

2 Frandz WR. Variability in dentists designs of a removable
maxillary partial denture. J Prosthet Dent 1973; 29; 172-82.

3 Kennedy E. Classification. In: Essentials of Removable Partial
Denture Prosthesis. 2nd ed Philadelphia: WB Saunders
Company 1960; 9-25.

4 Rasoul A, Ahmedian L, Sharifi E. A simplified classification
system for partial edentulism: A theoretical explanation. The
Journal of Indian Prosthodontic Society 2007; 7: 85-87.

5 Bratu E, Bratu D, Antonie S. Classification system for partial
edentulism. Journal of Oral Health and Dental Management
in the Black Sea Countries. 2007; 4: 50-55.

6 Gil C. Comparative evaluation of systems for classifying
partially edentulous arches: an eight year review. Rev Odontol
Univ São Paulo. 1998; 12: 65-74.

7 Al-Johany SS, Andres C. ICK Classification system for par-
tially edentulous arches. J Prosthodont. 2008; 17: 502-07.

8 Niarchou AP, Ntala PC, Karamanoli EP, Polyzois GL, Frangou
MJ. Partial edentulism and removable partial denture design
in a dental school population: a survey in Greece. Gerodontology.
2011; 28: 1-907.

9 Bjorn Al, Owall B. Partial edentulism and its prosthetic
treatment: A frequency study within a Swedish population.
Swed Dent J. 1989; 3: 15-25.

10 Applegate DC. The rationale of partial denture choice. J
Prosthet Dent 1960; 10: 891-907.

11 Carr BA, McGivney PG, Brown DT. Classification of partially
edentulous arches. In: Removable Partial Prosthodontics. 11th

ed Elsevier; 19-23.

12 Curtis DA, Curtis TA, Wagnild GW, Finzen FC. Incidence of
various classes of removable partial dentures. J Prosthet Dent
1992; 67: 664-7.

13 Al-Dawari ZN. Partial edentulism and removable denture
construction: A frequency study in Jordanians. Eur J
Prosthodont Restor Dent 2006; 14: 13-17.

14 Sadig WM, Idowu AT. Removable Partial Denture Design: A
Study of a Selected Population in Saudi Arabia. J Cont Dent
Prac 2002; 3: 1-11.


