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[ . Introduction dren differ in oral health and disease from healthy chil-
dren”.

It is believed that the number of handicapped persons Regarding studies on the oral health of cerebral palsy
is increasing in proportion to the general growth of the children, Koster”, Magnusson and Deval”, Fishman et
world s population. A number of surveys and control al.?, Foster et al.” have reported and regarding on the
studies have been conducted to determine the effect of mental retarded children, Cohen et al.””, Pollack and
cerebral palsy on the prevalence of oral disease™. The Shapire'”’, Gullickson®, An and Kim'¥, Chway and
results of these studies have generally proved inconclu- Kim' have studied. As to mongolism, Brown and
sive. The reports concerning dental disease in handi- Schodel'™, Cutress'® have reported and as to autistic
capped children are contentious, and there are many dif- children Lowe and Lindemann', Chung et al.”® and Ryu
ferences of opinion as to what extent handicapped chil- et al."” have showed the results of their studies. In addi-

*This paper was supported by Grant B of Chonnam University Hospital in 1999.
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Table 1. Distribution of age, sex between the handicapped and the normal in examined persons

Below 5 5 8 10 1 1 1 1
6 4 4 6 1 1 7 5
7 2 2 2 2 1 8 8
8 4 2 4 1 10 9
9 6 4 4 3 1 2 9 14
10 3 2 2 2 1 9 13
11 5 8 8 2 2 1 7 5
12 3 5 3 5
13 8 13 6 4 2 4 2 1 2
14 9 5 9 3 1 ; 1
15-19 45 20 26 16 13 2 2 4 4
20-24 26 29 26 9 10 6 1 2 2
25-29 18 18 17 4 11 1 1
30-34 9 11 11 2 4 2 1
Total 145 122 130 51 48 11 9 6 12 66 62
CP: Cerebral Palsy
D & D: Deaf and Dumb
MR: Mental Retardation
tion, as to general handicapped persons, Leeds®, Lee®, teeth.

KDA*, McDermott and Elbadrawy®, Costello®, and
Kim and Yang® have reported.

The present study was carried out to assess the oral
health status of persons suffering from different handi-
capping conditions.

This was done by conducting a comprehensive study
and evaluation of the oral health of a group of handi-
capped children. Caries rate, occlusion and the condition
of the periodontium in different handicapped conditions
was compared to a control group of non-handicapped
children.

I . Materials and Methods

An oral examination of 267 persons with handicaps
between three and thirty—four years was made at two fa-
cilities for handicapped persons in Gwangju(Table 1). A
control group of 128 normal children between six and
thirteen years also took part in the study.

In addition, the data from the Korean Dental
Association were used as the normal persons after 13
years of age.

First, a mirror and explorer were used to evaluate the
presence of decay in each tooth, and the number of
missing and filled teeth was recorded. A caries rate was
expressed as the number of decayed, missing, and filled
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In order to determine the degree of dental carries. df,
DMF rate and dft index, DMFT index were used. In ad-
dition, gingival conditions and types of molar occlusion
were noted. When there was a severe redness, swelling
or bleeding tendency to pressure around the gingiva sur-
rounding a tooth, it was concluded that gingivitis exist-
ed. Occlusal classification was then recorded as the
Angle Classification and, in cases of primary dentition,
as a terminal plane. .

A statistical analysis of data was later performed uti-
lizing a Chi square test and a pared T-test of signifi-
cance. All data was conducted on SPSS.

A unparied T-test was used to compare the caries
prevalence and gingivitis between the handicapped and
the normal, and a Chi-Square test also to do the class of
occlusion.

. Results
Dental Caries

The dft, dfs and DMFT indices of all handicapped per-
sons examined according to age were significantly lower
than those of report of normal persons(p<0.05)(Table 2, 4).

Besides this, there was no significant differences be-
tween the two groups.
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Table 2. df rate, dft and dfs indexes of handicapped persons

Below 5 13 38(5) 0.92 1.23
6 8 63(5) 35 5.88
7 4 75(3) 1.75 3
8 6 67(4) 15 15
9 10 70(7) 2.2 44
10 5 40(2) 0.8 1
11 13 38(5) 0.85 1.38
12 8 0 0 0
13 10 20(2) 0.2 06
14 14 14(2) 0.21 0.5
15-19 65 9(6) 0.17 0.2

() : No. of teeth

Table 3. DMF rate, DMFT and DMFS indexes of handicapped persons
te

13(1) ‘ 0.13 0.13

6 8

7 4 0 0 0

8 6 50(3) 1.33 1.5

9 10 30(3) 04 0.4

10 5 100(5) 1.8 2.6

11 13 54(7) 1.31 1.69

12 8 63(5) 1.13 2

13 10 60(6) 2.1 4.2

14 14 64(9) 2.36 2.19
15-19 65 85(55) 214 4.8
20-24 55 73(40) 3.33 5.96
25-29 36 89(32) 4.36 7.5
30-34 20 85(17) 4.15 9.7

() :No. of teeth

Table 4. df rate dft ‘and dfs indexes of normal persons

Below 5

6 15
6 100(12) 6.75 19.8
7 100(16) 6.93 15.2
8 100(19) 5.79 11.5
9 87(20) 4.17 102
10 36(8) 0.68 1.18
11 8(1) 0.75 1.25
12 14(3) 0.29 0.48

() :No. of teeth

The DMF rate, DMFT and DMFS index incresed with studies according to the different handicapped types ex-
age in both normal and handicapped persons(Table 3, 5). amined are presented.
From Table 6 to Table 14, the results of dental caries
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Table 5 DMF rate, DMFT and DMFS indexes of normal persons

6 12 17(2) 0.17 0.25
7 16 56(9) 1.75 2

8 19 84(16) 2.53 3.95
9 23 65(15) 2.09 3.4
10 22 18(4) 0.36 0.55
11 12 42(5) 0.42 1.67
12 21 76(16) 2.1 3.33
13 2 50(1) 2 3

() : No. of teeth

Below 5 10 40(4) 1.1 1.5
6 6 50(3) 2.5 3.67
7 2 50(1) 0.5 1
8 4 75(3) 1.5 1.5
9 4 75(3) 3.25 7
10 2 0 0 0
11 8 38(3) 0.75 1
12 3 0 0 0
13 2 0 0 0
14 9 22(2) 0.33 0.78
15-19 26 4(1) 0.04 0.04

() : No. of teeth

17(1) 0.17 0.17

6 6
7 2 0 0 -0
8 4 50(2) 1.75 2
9 4 50(2) 0.75 0.75
10 2 100(2) 3 4
11 8 50(4) 1.13 15
12 3 0 0 0
13 2 0 0 0
14 9 56(5) 0.78 0.89
15-19 26 85(22) 2.69 4.27
20-24 26 69(18) 3.04 5.62
25-29 17 88(15) 3 5.59
30-34 11 100(11) 5 11.7
() No. of teeth
Gingivitis 82% in epilepsy, 63% in mental retardation, 59% in
others, 57% in cerebral palsy. and 49% in deaf and
Comparison of the status of persons with different dumb.
handicaps is difficult to make. Prevalence of gingivitis of handicapped persons in-
Prevalence of gingivitis in handicapped persons was cresed with age and was significantly higher than that of
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Table 8. df rate, dft and dfs indexes of Others
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10 1 0
11 1 0
12
13 1
14 1
15-19 10 10(1) 0.1 0.2

{ ) : No. of teeth
Others : involving Hydrocephalus and Down' s syndrome etc.

rate, DMFTQ d DMFS ’indexes of‘kOthers

6

7

8

9

10 1 100(1) 1 1

11 1 100(1) 1 1

12

13 1 100(1) 1 1

14 1 100(1) 16 20
15-19 0 90(9) 3.9 5.9
20-24 4 75(3) 3.5 6.75
25-29 1 100(1) 6 12
30-34 1 100(1) 1 2

Others : involving Hydrocephalus and Down' s syndrome etc.

Table 10. DMF rate, DMFT and DMFS indexes of Epilepsy

" No ofexam

15-19

2 100(2) 1 1
20-24 6 100(6) 4 6
25-29 1 100(1) 16 45
30-34 2 100(2) 6 14

() :No. of teeth
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Table 11. df rate, dft and dfs indexes of Deaf and Dumb

Below 5
6
7 2 50(1) 2.5 4.5
8 1 100(1) 3 3
9 3 67(2) 1.67 3
10
11 2 50(1) 2.5 5
12 5
13 4
14 3

15-19 6 19(3) 0.5 0.56

() No. of teeth

14
15-19
20-24
25-29
30-34

1

w

—
0O O O Wk U DO

1 1
0.33 0.33
2 2
1.8 3.2
3.2 7.75
1.67 1.67
2.69 6.44
3.33 9
4.75 7.75

() : No. of teeth

Table 13. df rate, dft and dfs indexes of Mental Retardation

Below 5
6
7
8
9
10
11
12
13
14
15-19

100(1)

100(1)
50(1)

4 6

3 6

2 2.5
1 3
0.08 0.08

() : No. of teeth
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Table 14. DMF rate, DMFT and DMFS indexes of Mental Retardation
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10 2 100(2) 2

11 2 50(1) 15 2

12

13 : 2 50(1) 2 5

14 1 100(1) 5 6
15-19 13 69(9) 1.85 2.85
20-24 10 70(7) 3.6 6.5
25-29 11 100(11) 5.91 9.55
30-34 4 75(3) 3.75 8.75

() :No. of teeth

Table 15. The distribution of gingivitis in examined persons

Below 5 1 1 2(8%)

6 1 1 2(25%) 2(17%)
7 1 1(25%) :
8 2 2(33%) 1(5%)
9 3 2 1 1 7(70%) 3(13%)
10 2 2 4(80%) 3(14%)
1 4 2 1 7(54%) 2(17%)
12 1 2 3(38%) 6(29%)
13 1 1 2 1 5(40%)
14 4 1 1 6(36%)

15-19 19 9 8 2 7 45(69%)

20-24 16 4 5 6 3 34(62%)

25-29 13 3 7 1 24(67%)

30-34 6 1 3 1 1 12(60%)

Total T4(57%) 25(49%) 30(63%) 9(82%) 16(59%)

CP: Cerebral Palsy

D & D: Deaf and Dumb

MR: Mental Retardation

Others : involving Hydrocephalus and Down' s syndrome etc.

of molar occlusion in examined persons

] 7 0
Class I 96 75.0% 138 51.9% 234 59.4%
Class 11 15 11.7% 64 24.1% 79 20.1%
Class III 17 13.3% 64 24.1% 81 20.6%
Total 128 100% 266 100% 394 100%

x2 =19.226 df=2 p-value : 0.0001
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report, of normal persons(p{0.001)(Table 15).
Malocclusion

Table 16 shows that the distribution of the class of oc-
clusion in the handicapped group was statistically differ-
ent from that of the control group and had a significant
difference in the distribution of the class of occlusion,
with a higher percentage of Class I and Class I occlu-
sion from that observed in the control group when hand-
icapped persons were joined together(p<0.001).

On the contrary, a number of normal persons had
Class I occlusion.

IV. Discussion

It is more meaningful to compare the df, DMF rate,
gingivitis, and classification of occlusion simultaneously
than to do them separately. As expected, those children
with orthopedic handicaps of a more debilitating nature
exhibited a higher prevalence of oral disease. A number
of surveys and control studies have been conducted to
determine the effects of handicaps on the prevalence of
oral disease. The results of these studies, however, have
proved generally inconclusive. As Swallow suggests,
“there are conflicting accounts of the prevalence of den-
tal disease in handicapped children.”He found that a
group of physically handicapped children in England
showed no appreciable difference in their cumulative
caries indices when compared to a normal control
group™. Lyons, in his studies of orthopedically handi-
capped children, found the prevalence of periodontal dis-
ease, dental caries, and malocclusion to be noticeably
high, and he attributed this, in part, to a loss of oral
function”. In his study on the oral health status of cere-
bral palsied children and their siblings, Lyons also found
that the DMF rate and the status of oral hygiene in
cerebral palsied children was not statistically higher
than in their non-handicapped siblings, whereas the in-
cidence of periodontal disease and oral habits was
greater in the cerebral palsied children®.

Further, this investigation showed that there were few
differences in caries prevalence when comparing handi-
capped children with children attending normal school.
Although no single group consistently rated highest or
lowest, the nature of the handicap seemed to have a def-
inite effect upon the prevalence of oral disease in the or-
thopedically handicapped children included in the study.
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Down’ s syndrome subjects, age for age, do have less
caries, but this is probably due to local factors rather
than inherent resistance. In addition, the institutional-
ized handicapped groups have a lower caries incidence
than those living at home, probably as a result of dietary
control.

Swallow demonstrated a trend of lower caries inci-
dence in the primary teeth of children with a wide range
of physical and medical handicaps®®”, while Miller and
Taylor showed a somewhat greater cares incidence in the
permanent teeth of orthopedically handicapped chil-
dren®. In short it was found that the dental caries rate
was generally higher in handicapped children than nor-
mal children. Its prevalence was highest in the mentally
retarded children, followed by the cerebral palsied, the
blind, the epileptic, the physically handicapped children
with Down' s syndrome, and the deaf and dumb.

In Korean research, Lee reported on the oral status of
the handicapped, and Kim and Yang showed that the
dmf rate and dft index in handicapped persons were

212228 Tn addition.,

lower than those of normal persons
Rue et al also found that autistic persons had lower dft
rates than normal persons'.

In our study, the dft, dfs and DMFT indices of handi-
capped persons were significantly lower, than those re-
ported for normal persons(p{0.05). Beyond this, there
were no significant differences between the two groups.

The DMF rate, and the DMFT and DMFS indices in-
creased with age in both normal and handicapped per-
sons(Table 17).

In general, oral hygiene is poorer in the handicapped
than in normal patients, and this is paralleled by a
greater incidence of gingivitis and periodontal disease.
The severity of a handicap seems to be an important fac-
tor in determining hygiene status. While Magnusson and
Deval found greater incidence of gingivitis in noninstitu-
tionalized cerebral palsied children, Swallow did not™.
In Down' s syndrome, an inherent susceptibility to peri-
odontal disease exists, but this relation has not been ful-
ly explained. The institutionalized handicapped appear
to have higher incidence of periodontal disease. This is
likely to be related to less adequate oral hygiene for
handicapped persons in institutions'. ‘

Johnson, Seymour, and Greeley et al reported that the
type of handicapped condition had a significant effect on
the periodontal problems observed: children with mental
retardation having the poorest levels of oral hygiene and

the greatest peridontal treatment requirements®*¥.



Table 17. Comparison of oral health status

Gingivitis

df rate 0.49 0.25 0.68 0.41
dft index 1.44 1.07 3.92 2.9 -3.067
dfts index 2.30 1.98 9.33 7.48 -3.194
DMF rate 0.59 0.3 0.64 0.26 -0.603
DMFT index 1.93 1.43 2.7 2.05 -2.46
DMFS index 1.57 1.42 2.217 1.37 -1.11

between the handicapped and

tigtaox|mtalE] x| 28(3) 2001

normal persons
al P -

* 1 pC0.05 **: p(0.01

Various investigators have founded poor oral hygiene in
handicapped children. Prolonged retention of food parti-
cles in the oral cavity might result in a higher incidence
of dental caries and gingival inflammation. First of all,
the most obvious reason for poor oral hygiene in an or-
thopedically handicapped child is a physical inability to
clean the oral cavity adequately. Another reason is a
lack of self-discipline because of over-protective par-
ents®. In our study prevalence of gingivitis in handi-
capped persons was 82 % in epileptics, 63% in the
menental retarded, 59% in others, 56% in cerebral
palsied and 51% in deaf and dumb. As Kim® has men-
tioned, these figures are significantly higher than that of
normal persons(p{0.001)(Table 17).

Elfenbaum stated that patients with a history of po-
liomyelitis often retain vestages of atropic masticatory
musculature which can result in malocclusion. He also
indicated that patients afflicted with arthritic conditions
are often subject to disturbances of the temporo-
mandibular joint, with a subsequent lack of oral func-
tions®. Swallow, however, did not show significant dif-
ferences from the norm for malocclusion in a group of
physically and medically handicapped children®”. Lyons
did not find altered incidence of malocclusion in
teenagers affected with poliomyelitis, while Miller and
Taylor s figures for the orthopedically handicapped do
not differ widely from the norm??.

Previous reports have indicated that children with
cerebral palsy and poliomyelitis have an increased inci-
dence of malocclusion, which has been attributed to lack
of muscular coordination. A significantly higher percent-
age of cerebral palsy children exhibited oral habits such
as bruxism, tongue-thrusting, and mouth breathing. It
has been suggested that the dyskinetic movement of the
muscles and joints associated with cerebral palsy might
be an influencing factor in causing occlusal disharmony®.

In a comparison of the class distribution of occlusion
among the orthopedic handicapped groups, Brown and
Schodel have reported that the handicapped group had a
significant difference in the distribution, with a higher
percentage of Class I and Class I occlusion from that
observed in the control group”. In Down s syndrom pa-
tients there is an alteration in cranial base relationships,
which predisposes them to Class I malocclusion.

While malocclusion has been reported to be higher in
the mental retarded and in cerebral palsied patients, a
basis for this has only been established in the case of
mental retardates with Down s syndrome, and in the
more severe cases of cerebral palsy'®.

In Korean research, Lee has investigated the distribu-
tion of malocclusion in the handicapped and reported

» that mongoloids had a significantly higher incidence of
malocclusion than the other handicapped groups®.

In our study, it was found that the handicapped group
had a significant difference in the class distribution of
occlusion, with a higher combined percentage of Class |
and Class Il occlusion from that observed in the control
group(p<0.001)(Table 16).

Of the handicapped groups, on average 44~57% of
the patients had Class I occlusion.

In contrast, 75% of normal persons had Class I occlu-
sion.

V. Conclusion

In order to investigate the degree of dental caries, the
gingival condition and the type of occlusion, an oral ex-
amination of 267 persons with handicaps between three
and thirty-four years of age was made at two facilities
for them in Gwangju.

We also examined 128 normal children between six
and thirteen years of age as a control group.
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The results were as follows: ;
1. The dft, the dfs and DMFT indices of handicapped

10.

persons according to age.were significantly lower
than those of normal persons(p{0.05). Besides this,
there were no significant differences between two
groups. ’

. The prevalence of gingivitis in handicapped persons

increased with age and was significantly higher
than those reported for normal persons(p{0.001).

. It was found that the handicapped group had a sig-

nificant difference in the class distribution of occlu-
sion, with a higher percentage of Class [ and Class
I occlusion from that observed in the control
group(p(0.05).
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Abstract

A STATISTICAL STUDY ON THE DENTAL DISEASE OF THE HANDICAPPED

Nam-Ki Choi, D.D.S., Ph.D., Kyu-Ho Yang, D.D.S., Ph.D.

Department of Pediatric Dentistry, Dental Science Research Institute,
Chonnam National University

The reports concerning dental disease in handicapped children are contentious, and there are many differences
of opinion as to what extent handicapped children differ in oral health and disease from healthy children.

The present study was done by conducting a comprehensive study and evaluation of the oral health between
the 267 handicapped and the 128 normal persons with regard to caries rate, occlusion and the condition of the
periodontium

The result showed that the dft, the dfs and DMFT indices of handicapped persons according to age were sig-
nificantly lower than those of normal persons(p<0.05).

The prevalence of gingivitis in handicapped persons increased with age and was significantly higher than those
reported for normal persons(p<0.001).

It was found that the handicapped group had a significant difference in the class distribution of occlusion, with
a higher percentage of Class II and Class III occlusion from that observed in the control group(p<0.05).

Key words : Handicapped persons, Dental caries, Gingivitis, Occlusion
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