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ABSTRACT
OBJECTIVE: To compare oral psychomotor performance in subjects with congenital tooth agenesis to control
subjects having normal full complement of teeth.
STUDY DESIGN: lt was a cross sectional comparative study.

PLACE & DURATION: This study was conducted in the Department of Prosthodontics, de'Montmorency College of
Dentistry/ Punjab Dental Hospital, Lahore Pakistan from June 15th, 2006 to December L4'h,2006.
PATIENTS & METHODS: Forty subjects with diagnosed tooth agenesis were selected using purposive, non-
probability technique. Forty other subjects with normal complement of teeth were also selected as a control group.

These were dental students of third and final year. Oral psychomotor performance scores were calculated using

specific test samples for both groups. Results were analyzed and compared using descriptive statistical analysis

protocol.
RESULTS: lntra oral psychomotor performance time scores were higher in subjects with tooth agenesis 133.7136.8

as compared to72.7!32.7 in control group p value < 0.01) t value 7.8). lt confirms that the affected subjects had

some difficulty in perceiving and then in giving proper intra oral psychomotor response. Mean values and standard
deviation were calculated for age, whereas frequency in percentage was calculated for gender and severity of the
tooth agenesis state. These groups were compared for any significant differences in the oral psychomotor ability
scores using t-test.
CONCTUSION: lntra oral psychomotor performance was impaired in subjects with tooth agenesis as compared to
those with normal set of dentition.
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lNTRODUCTION

Congenital Tooth Agenesis is one of the most
frequent form of alteration in the human dentition
and manifests itself as the absence of one or more of
the normal complement of teeth.l lt may cause

speech and masticatory dysf unction as well as

aesthetic problems.2 Compromised quality of life
affecting individual's social, mental and psychological

well being are the main outcomes of these disorders.3

These disorders can be sporadic or familial or can also

occur in association with craniofacial anomalies like
Hereditary Ectodermal Dysplasia (HED), Reiger's

Syndrome, Down's syndrome and Cleft Lip / Palate

Syndromes.a

lsolated tooth agenesis occurs in up to 1.5% -9 % ot
the normal population, but its prevalence can rise up

to 47S% in Syndromic conditions. Prevalence is more
in females than males by a (ratio 3:2)s. Management
of these cases can be planned conside-ring the age,

socioeconomic status, severity of the condition and

expertise available. These range from simple
conventional dentures to osseointegrated implants.
An interdisciplinary approach employing all

components of a health team is highly recommended.
lntra oral psychomotor performance (lntra oral motor
proficiency) can be utilized to predict the therapeutic
effectiveness of prosthodontic rehabilitation. These

abilities give a measure of the neuro-muscular control
of the subjects and are directly related to the intra
oral sensory abilities (Oral stereognostic abilities).
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The more precisely a subject gets information from
concerned sensory receptors, the more precisely it
will respond to that stimulus.6

Various clinical studies have been conducted using
oral motor ability (OMA) skills to assess oral
stereognosis, to study speech in cleft palate patients,
in patients who are excessively aware of the presence
of dentures and retch.6 These tests have also been
applied in dentate and edentulous subjects, to study
oral muscular ability in different age groups, as an aid
to prosthetic treatment planning, in edentulous
subjects rehabilitated with complete removable
dentures, and as an assessment to denture
adaptability.T More recently studies have been
conducted in edentulous patients with Stroke and
Parkinson's disease.6

No documented literature was available on lntra-oral
ps'i.cho.notor performance in subjects with Tooth
x?.res s As these subjects show reduced dental
:...::-:^ts,,,,,hich not only affect the quantity and
r-: :. l' oerception and proprioception associated
.'. :- :^. - pe.icdontal ligaments, but also provide less
: .:: : sl c p atform which can hold the objects
: - - -. :- e . dentification and manipulation phase. lt
..:: : :3 assumed that as these subjects are not
.::: -g 3roper sensory input, they will be unable to
: , = ::jectrve motor response.'' 'o Therefore, the
: , -: lse of this work was to evaluate these motor
:: : es n subjects with tooth agenesis and then
:j-.r'3are them with normal population. These
'-c igs can be used as a diagnostic tool in the
:'.ain-ent planning ofthese affected subjects and can
c: useful to predict the prognosis of their planned
:'rs:hcdontic rehabilitation.

--e objective of the study was to compare Oral
is;,c5oro,or performance in subjects with congenital
:lcth agenesis to control subjects having normal
:on'rplete complement of teeth.

HYPOTHESIS: lntraoral psychomotor performance is

-parred in patients with tooth agenesis as compared
:. those with normal dentition.

MATERIATS & METHODS

: !vas a cross sectional study conducted in the
l:3artment of Prosthodontics, de,Montmorency
-: ege Of Dentistry / Punjab Dental Hospital, Lahore
'-:m lune 2006- December 2006. A total of eighty
:-:-ects of the same age group were included in the
.:-cy using purposive, non probability sampling
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technique. Forty subjects were with diagnosed tooth
agenesis and other forty subjects were with normal
dentition. The criteria for the inclusion of a subject in
the study were; subjects of both genders with age
range of 15-25-years and diagnosed to suffer
congenltal tooth agenesis without any previous
experience of prosthodontics rehabilitative
treatment. Those having cleft lip / palate & other
associated craniofacial anomalies or those having
mental and/or physical incapacities were not
considered. The control group compriseid of normal
healthy dentition was dental students of third year
and final year BDS classes.

lntra oral psychomotor performance tests were used
based on work done by Berry and Mahood 11 and
later described by Yazdanie.T These tests were
conducted on the tooth agenesis subjects in the age
range of 15-25 years who visited Department of
Prosthodontics, de'Montmorency College of Dentistry
/ Punjab Dental Hospital, Lahore, from June to
December 2006, and the findings were compared
with subjects of same age group but with a normal
healthy dentition. The control group with normal
healthy dentition was dental students of third year
and final year BDS classes. The procedure and the
purpose of the study were explained to the subjects
of both groups and their informed verbal consent was
obtained. The Research Protocol was permitted by
the Ethical Review & Research Committee of the
college.

lntra-oral psychomotor performance score was
recorded as function of time to assemble a two part
plastic inside the mouth with tongue. An increased
time taken to assemble the pieces showed increasing
level of difficulty. Five pairs of the two plastic parts
(patrix and matrix) were used with dimensions of
1,.2cm x 1.2cm x 1.2cm. They were numbered 1-5 in
order of presentation. The first test pair was holding
a squarish projection on the patrix and same sized
squarish hole in the matrix with ability to assemble in
all directions and positions. Test pair No. 2 was with
a rectangular patrix and matrix that could only be
assembled in two directions. The third test pair was
with a circular, cylindrical patrix and matrix and could
be assembled in all directions. The fourth test pair
was holding a semicircular patrix and matrix and
ability to be assembled in two directions only. Fifth
and the last pair was again with a semicircular patrix
and matrix but with an additional projection on one
piece and depression on the other plece so that it
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could only be assembled in one direction that made

this pair the most complicated of all.

A number of pairs of test samples were made

available for the study and they were properly

disinfected prior to use. The test pairs were placed on

the tip of the tongue of the subjects separately and

they were asked to assemble these using the tongue,
palate and teeth but with no manual or visual aid. A
maximum of 3 minutes were allowed for assembly of
each pair of the test pieces. The time was calculated
using a stopwatch. lf the subject failed to assemble

them within that time, the score was recorded as L80

seconds. The time taken for the assembly of five
pairs of test pieces for three times was totaled to give

the individuals oral psychomotor performance score

time. The maximum time possible for this test was

therefore 15x180 = 27OO seconds. The time for
individual test pairs were also calculated. The data

was recorded in a pre-structure data sheet.

The data collected were analyzed using simple
descriptive statistics employing SPSS version 10.0.
Basic variable\were age, gender, severity of the
condition which\was labeled as mild, moderate to
severe dependlng upon number of missing teeth.
Mean values and standard deviation were calculated
for age, whereas frequency in percentage was

calculated for gender and severity of the tooth
agenesis state. These groups were compared for oral
psychomotor ability scores using t-test.

Fig. 2:- Oral psychomotor performance test pair in
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Fig. 3:- Oral psychomotor performance test pair in
situ (After assembly).

RESULTS:

Table 1 shows data for the distribution of subjects

according to their age. 2O.O% were of less than 18

years whereas 4L.3% were of age between 22-25
years. Table 2 shows gender distribution of subjects

that participated in this study and presents it in terms
of frequency and percent. lt can be seen that 51.3 %
of test subjects were males and 48.8 % were females.
Table 3 shows distribution of subjects in this study
according to the number of missing teeth; which in

turn shows severity of tooth agenesis state in test
cases. 11.3% of the test subjects suffered from mild
tooth agenesis, 8.8% with moderate and 20.0% were
with severe agenesis. The rest 50% were normal
subjects with no missing teeth. Table 4 shows

comparison of Oral psychomotor performance scores

in tooth agenesis patients and subjects with normal
dentition. Congenital tooth agenesis patients took
more time to assemble these test pairs with
significant p value. Table 5 shows comparison of Oral
psychomotor performance scores in two groups for
individual test pairs. All these test pairs showed
significant p values. lt also showed level of difficulty
in assembling these test samples as circular shaped
test pair was the easiest and semicircular test pair
with small additional projection proved as the difficult
most to assemble.

41,

situ (Before assembly).

Fig. 1:- Oral Psychomotor Performance Test Pieces



Age Frequency Percent

<18 16 20.0

t8-20 t2 15.0

21,-22 19 23.8

>22 33 4L.3

Total 80 100.0

Mean age 21,:2 + 2.6
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Table 1:- Distribution of Subjects according to Age

Groups. (n=80)

Table 2:- Distribution of subjects according to
Gender. (n = 80)

Table 3:- Distribution of Subjects According to the
Severity ofTooth Agenesis. (n =80)

Table 4:- Comparison of lntra Oral Psychomotor
Performance Score in Tooth Agenesis Patients and
subjects with normal dentition. (n = 80)
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Table 5:- Comparison of lntra Oral Psychomotor
Performance Scores for individual test pairs in Tooth
Agenesis Patients and subjects with normal
dentition. (n =80)

DtscusstoN

lntra-oral psychomotor performance can be used to
diagnose and evaluate the motor control functions of
the oral cavity. This capability of the nervous system

of given subjects can quantify its integrity and its

ability to perform intra-oral coordinated functions
with localized oral structures. lntact intra oral
structures obviously gain better sensory information
concerning shape or form of the objects and they will
be able tJlansmit more precise information to the
nervous control system which then reacts more
appropriately and efficiently to give a proper effective
response. Any anatomical or functional deficit can
pose a delay or break in this cycle and can disturb the
final output which leads to impairment of these
abilities.

Literature shows the use of these abilities ln

diagnosing and making treatment planning in

different clinical scenarios. Various studies show the
benefits of diagnosing intra oral psychomotor
performance in designing and predicting the
treatment outcomes of subjects suffering from cleft
palate,s parafunctional habits,12 stroke and

Parkinsonism.s Intraoral motor ability (OMA) skills can

be utilized in designing dental prosthesis and
predicting denture adaptability.T lntraoral
psychomotor performance has also been discussed in

relation to masticatory abilities.l3 dental conditionsla
age related changes,'s oral hygienic conditionsl6'17and

fetal alcohol syndrome."

The present study was conducted to identify the
intra-oral motor deficits associated with hypodontia /
partial anodontia in congenital tooth agenesis
patients and then to compare these changes with
subjects having normal dentition. lntra-oral
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Shapes Mean ! SD

Cases

(n=a0)

Mean t SD

Controls
(n=a0)

t value p value

Square 20.6 r 13.1 11.6 r 10.9 3.32 p < 0.01

Rectangle 27.1 !11.2 17.8 t 8.9 4.08 p < 0.01

Circular 7 .07 ! 2.7 4.25 t3.1 4.27 p < 0.01

Semicircular 43.8 r 23.1 23.2 ! 17 .3 4.49 p < 0.01

Semicircular
with small

Additional
projection

124.10 !33.7 63.9 r 32.7 8.08 p < 0.01

Gender Frequency Percentage

Male 4\ 51,.3%

Female 39 48.8%

Tota I 80 100%

Severity of Tooth Agenesis Frequency Percentage

Normal dentition 40 50

Mild Tooth Agenesis 9 11.3

Moderate Tooth Agenesis 15 1-8.8

Severe Tooth Agenesis 16 20.0

Total 80 100.0

Groups Psychomotor Performance Score
(Seconds)

Mean t SD

cases

(n=a0)
133.7 i 36.8

Controls
(n=40)

72.7 !32.7

t-value = 7.8, p-value < 0.01
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psychomotor proficiency is considered to be
associated with intact healthy dentition. lt not only
provides periodontium associated proprioceptive
responses but also provides a stable platform which
holds and supports the given intra oral objects.

On the contrary, congenital tooth agenesis patients
suffer a compromised dental component whlch
directly relate to the disturbed quality of life
especially in severe cases, 

1s thus the results show
disturbed oral stereognosis and psychomotor
performance.

lntra-oral psychomotor performa nce scores represent
the motor responsiveness of the subjects and it is

related directly with the oral stereognostic scores of
these subjects. As more precisely, a subject gets
information about the surrounding environment, he
can.give more precise and more accurate response. 'o
But along with these sensory-motor inter
relationships, other stomatognathic structures are
also important for effective and accurate
responsiveness.

Tooth agenesis patients showed a significant difficulty
in assembling the two part test pieces when
compared to subjects with normal dentition (Table 4).
This may also be considered to be related to reduced
number of dental structures whlch could help to hold
the test pieces. This findlng appears in accordance
with a study that showed higher psychomotor
proficiency Scores in edentulous subjects.T

However, it confirms that the motor responsiveness
of the tooth agenesis subjects is significantly reduced
and it can be directly related to the reduced oral
stereognostic scores." We can also predict that as
the subjects get impaired information about the form
of test pieces; he/she is unable to give a proper and
precise response. This finding correlates with that of
Berry and Mahood which states that the oral
psychomotor performance is related to sensory
feedback and there is a strong interrelationship
between oral stereognosis and purposeful oral
psychomotor performance.ll

When oral psychomotor performance scores were
evaluated for all different shapes in two groups (Table
5), it was found that semicircular test pieces with
small additional projections appeared more difficult
for both groups whereas circular shaped patrix and
matrix were the easiest. However, tooth agenesis
subjects showed significant difficulty in assembling all

JPPA 2013; 0L(01): 39-44

the five test pieces when compared to normal
subjects (control group).

This was in accordance with previous findings that as

subjects showed reduced oral stereognosis scores,
they showed significantly higher oral psychomotor
performance scor"r."

On the basis of all these different studies, it is

concluded that the oral psychomotor performance
tests are reliable diagnostic tools in designing as well
as predlcting the outcomes of any treatment modality
for rehabilitation of intra-oral hard and soft tissues
and it should be employed in management planning
in complex clinical scenarios.22

CONCLUSION

Congenital tooth agenesis subjects showed a

significant difficulty in intra oral manipulation of test
objects when compared to subjects with normal
dentition. These findings showed that oral
psychomotor performance was significantly impaired
in subjects presenting toot\ agenesis.
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