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Abstract

We previously reported that senior aged people display reduced stereognostic efficiency of the tongue compared
to the young adults, and suggested the feasibility of getting over this situation applying the training protocol
mentioned by us. The same important issue to the development of therapy for decreased function is study on
prevention of aging-dependent functional decline. Early prevention of the oral stereognostic ability decrement might
be the better option while investigation of the issues should be considered during the early onset of the conditions in
aged patients.

This study was conducted to understand the efficiency of tongue’s stereognostic characteristics for middle-aged
people with a comparative understanding with young adults. This analysis related to tongue was conducted in 78
young adults (mean age: 24.5 years) and 33 middle-agers (mean age: 50.5 years). The method applied in this study
contained 20 varied shaped test pieces in the oral cavity of the subjects. The observations revealed that most of the
young adults were able to identify different shaped test pieces compare to the older participants (mean correct
number of responses: 16.8 and 15.2, respectively; p<0.001). Depending on the shapes the test pieces were divided
into six groups. It was found that misidentification of a piece by the young participants lead to selection of similar
piece belonging to the same group. Selection of pieces from other group was almost nil. On the other hand, the
older participants (middle-agers) also identified test pieces less often from separate groups. Differences in degree of
decrease in the stereognostic ability between middle-agers and seniors whose ability was reported previously were
also discussed.
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Introduction
Community having more aged population, the diagnosis and

treatment for impaired eating and swallowing functions, which were
led by the growing number of the seniors along with the constant
increase in the patients of cerebrovascular disorders, gain prominent
attention [1-5]. In order to deal with this issue, the roles of oral somatic
and taste perceptions for food consumption and gulping process have
been highly studied [6-8]. As one of these sensory functions, we have
focused on oral stereognostic efficiency because the dimension of an
intraoral food material renders different vital oral sensory information
owing to the requirement in different phases of food consumption and
gulping. This includes masticatory, oral, and pharyngeal phases [9].
The proposed experiment has been assessed by a implementing a
technique which aided in identifying the shape of test pieces in the oral
cavity [10,11]. In our earlier contribution we have provided
information on the result of the test piece identification which were
found worth investigating considering the effective outcome on oral
stereognostic ability [12]. This study demonstrated that the tongue was
responsible for the oral stereognostic ability and it’ ability was quite
high. It was also shown that the stereognostic ability of seniors
decreased to about 60% of the results observed in adults. Moreover, we

have provided primary information on oral stereognostic ability with
relation to poststroke patients those who were having dysphagia.
Interestingly, in that report we represented noteworthy positive
correlation with a videofluoroscopic dysphagia scale specifically in oral
phase [13].

It is very important to develop the treatment method for seniors
with eating and swallowing dysfunctions. We advocated the immense
prospect of improving the tongue’s stereognostic ability in the patients
through this method [12].

One important issue in addition to the treatment is the prevention
of aging-dependent decrease of the ability. For prevention study, first
we need to know when the stereognostic ability begins to decrease.
Although there is a wealth of research on oral stereognostic ability
[14-20], the study on age as beginning of decrease in oral stereognosis
was little reported. To obtain much information and gather evidence
through this study, we inspected the tongue’s stereognostic ability for
the senior participant (middle-agers) and proved that their efficiency
reduces in comparison to the young participants. The outcome also
hinted that the degree of reduction in the middle-agers was quite
smaller than in the senior which was reported previously.
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Material and Methods

Subjects
Subjects were 78 young adults (students of Kyushu Dental

University; 47 males, 31 females; mean age: 24.5 years; age range: 23 to
32 years) and 33 middle-agers (staffs of Kyushu Dental University; 22
males, 11 females; mean age: 50.5 years; age range: 45 to 55 years) and
none of whom showed eating and swallowing dysfunction.

The ethical committee of Kyushu Dental University formally
provided approval for the present study protocol. Consent is a written
form was acquired from the study participants after proper explanation
of the objective of the study.

Assessment of stereognostic ability of the tongue
Assessment of stereognostic ability of the tongue was conducted as

described previously [12]. In this method applied shape of the intraoral
polyethylene test pieces (13 mm length, 2 mm thickness) was
evaluated. Representation of the test pieces are provided in Figure 1.
Following the standard instruction provided by the American National
Institute of Health, test pieces were developed and used [10]. To
overcome the probable issue of chocking, a fine thread (diameter: 0.2
mm) was attached to each test piece. Six groups were formed for the 20
test pieces which are as follows: a polygonal-shaped group (Nos. 1 to
4), triangular-shaped group (No. 5 to 7), star-shaped group (Nos. 8 to
10), circular-shaped group (Nos. 11, 12), convex-shaped group devoid
of corners along with ends swelling convexly (Nos. 13 to 16), and
concave-shaped group except corners along with concave middle (Nos.
17 to 20) was considered.

Figure 1: The polyethylene test pieces along with their physical
forms (shapes) and difference.

The adopted test protocol followed is provided in the following
section. All the subjects were invited into a quiet room between

2:00-5:00 p.m. and were requested to have their seat in an upright
position. Further, they were requested to close their eyes and protrude
their tongue where out of the 20 test pieces one for each participant
was placed randomly. Next, the participants were instructed to test the
piece to find out the shape. Additional condition was mentioned for
the participants that they were not allowed to touch the piece with
their teeth or gum during the determination of the shape of the
respective pieces. Later on, they were asked to identify from the
pictures having 20 different shapes as used in the study. There was a
possibility for the participants to identify multiple times a single test
piece while recording their respective responses. According to the
study rule none of the participants were informed about their
prediction result. Every participant was requested to repeat the test for
four times. Data analysis was performed pertaining to determination
of the stereognostic ability of the tongue. Previous studies established
the fact that oral stereognostic capacity of a person is never affected by
covering the palate [12].

Statistical analysis
We used unpaired and paired Student’s t-test to determine

significant differences. A p-value less than 0.05 were considered as
significant.

Results

Number of correct responses in assessment of stereognostic
ability of the tongue
The obtained results regarding the authentic responses from the

young participants and middle-agers were found to be 16.8 ± 1.8
(mean ± SD) and 15.2 ± 2.4 in numbers, respectively. The number of
correct responses was having minor difference which was found to be
significant for the young adults than in the middle-agers (p<0.001,
unpaired t-test).

Shape recognition
The resultant percentage for the authentic responses (correct

response rate) with relation to each of the 20 test pieces is provided in
Figure 2. For the young adults, the lowest correct response rate was
seen for test piece No. 17, at 64.9%, and the highest rate was seen for
test piece No. 12, at 100%. The lowest rate for the middle-agers was
with piece No. 17, at 50.5%. The highest rate was 99.1% with test piece
No. 11. There was little difference in correct response rates for test
piece Nos. 3, 4, 8, 11 and 12 between the young adults and middle-
agers. The correct response rates for other test pieces were clearly lower
in the middle-agers than in the young adults.　

In context to the authentic response rate related to the 20 different
test pieces, the mean value was significantly lower in the middle-agers
(75.8%) than in the young participants (83.7%) (p<0.001, paired t-test).
Figure 2 also shows the results regarding misidentified shapes. It was
noticed that misidentification of the shape but the young participants
lead to recognizing something similar. The middle-agers happen to
identify pieces used for the test from various separate groups in rare
case.

Discussion and Conclusion
In an earlier study using the same test piece shapes we employed

herein, oral stereognostic ability was reported to begin to develop, in
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general, at about 8 years of age, and to continue until its development
is complete in the early teens [10,21]. This particular study and several
other previous investigations represented that older participants are
having comparatively less efficiency for stereognostic than the younger
participants [8,11,12,22]. The present study investigates a comparative

efficiency assessment between the middle aged and young participants.
Interestingly, we obtained the similar value of authentic response as
earlier in this study [12,23], thus, confirming the reliability and
authenticity of the obtained values.

Figure 2: Recognition results. A (Vertical): Participant with inserted test piece in their mouth cavity; B (Horizontal): The test piece chosen by
participants. Values shown in the figure are the ratios ofthe test piece selected by the subjects relative to the actual one kept into their mouth
(upper,young adults; lower, middle-agers; values of less than 5% are omitted).
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Even though there was a minute difference among the age groups
considered but the statistical significance obtained through P-values
established the existing variation between middle-aged and young age
groups. The observed comparative results related to each piece made
the stereognostic activity noticeable. The correct response rates of
many different kinds of test pieces were clearly lower in the middle-
agers than in the young adults. There were little differences in the some
kinds of test piece with high correct response rate. Those test pieces
could be easily recognized. The reason may be that they have large
contact area with tongue, and simple or distinguishing shapes from
other test pieces.

For responses where the test piece was misidentified, the middle-
agers selected rarely pieces from other groups not from the same
group. The outcome of this study strongly suggests that the middle-
aged participants are already going through a reduced stereognostic
capacity of their tongue, eventually ability of this group was found to
be higher when compared the older participants. According to the
earlier report [12], the diminution of the ability of seniors was evident
(mean value of appropriate number of authentic responses: 10.1), and
in misidentification the seniors selected pieces from other groups more
than the middle-agers (4 test pieces from different groups in the
middle-agers, 30 test pieces in the seniors). We already proposed in our
earlier report regarding the feasibility of improving the present level of
ability in older participants through the adopted training system. This
possibility and the present finding suggest that the start of oral care
containing training at the middle-agers may be helpful to prevention of
decrease in the oral stereognostic ability with age.
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