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Following the discovery that a controlled amount
of fluoride ion in the drinking water would substan-
tially reduce the prevalence of dental caries and
subsequent tooth loss, the possibility that the fluo-
ride ion might influence the occlusion was considered.
This hypothesis was investigated on several occasions
and the conclusions variedj however the data were
usually limited to the prevalence of normal ocelusion
and malocelusion. Consequently in this study an at-
tempt was made to more critically evaluate the occlu-
sion of children and to determine if the deviations
were related to fluorides in the communal water supply.

Since recent findings have emphasized the impor-
tance of considering social and economic factors in
dental epidemiological studies, each child was inter-
viewed and assigned a position in the socioeconomiec
strata. This information was important since an ad-
ditional factor was controlled during the evaluation
of the relationship between water fluoride and the
developing occlusion. It was also considered desir-
able to investigate the relationship between socio-

economic status and the occlusion of children.
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The Review of the Literature is divided into
two parts. The first part contains information re-
viewed by this author concerning the relationship
of fluoride in the communal water éupply to the den-
tal occlusion of children., In the second part the
association of socioeconomic status to dental oceclu-~

gion and caries is discussed,

The Relationship of Fluoride in
the Communal Water Supply to
the Dental Occlusion of Children
Plateto1 reported, in 1945, the results of a supr-
vey of 369 Wisconsin school children 12 to 17 years
of age. The children resided in Union Grove where
the fluoride content of the drinking water was approx-
imately 1.0 part per million or in Madison where the
fluoride content was approximately 0.05 part per mill-
ion., The areas studied werve reported as being compa-
rable in all other conditions except the variation in
the fluoride content of the drinking water.
Plater found that in 40 per cent of the Union
Grove children the occlusion approached the ideal,
all of the teeth being in corrvect mesiodistal rela-
tion. However, similar conditions were found in only
12 per cent of the Madison children. Therefore, mal-

occlusions were recorded in 60 per cent of the Union

Grove sample of children and in 88 per cent of the
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Madison group, HMore specifically, conditions simi-
lar to Angle Class I malccclusions were found in 30
per cent of the Union Grove children and in 50 per
cent of the Madison group. Distal occlusions were
veported in 30 per cent of the Union Grove children
and 38 per cent of the Madison childwen., Mesial
oeclusion was not recorded in the Union Grove sample
but was present in 2 per cent of the Madison proup,

Plater also observed that the prevalence of denw
tal caries was approximately three times higher in
the Madison children as compaved to the Union Crove
children, A conclusion in this study was that when
a flueride area and a fluoride~deficient area were
compared, the prevalence of malocelusion was lower
in the fluoride area due to a lower prevalence of
dental caries,

Palton and Elsasier,z in 19563, reported the re-
sulte of their investigations on 850 school children
§ te 13 years of age who were continuous residents
of Nampa or Coeur d'Alene, Idaho, The drinking water
of Nampa contained fluoride in the amount of 1.5
parts per million, while the water was fluoride-free
in Cosur d'Alene, Dentofacial relationships of the
echildren were determined by the elinical orthometrio

3, 04
sxamination method described by Elsasser, A value,
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referred to as the dentofacial index (DFI), was obw
tained for each c¢hild by this method which was com-
pared to an establiished normal range and to the scores
of other children.

Pelton and Elsasser found that the prevalence
of maloceclusion, as expressed by the average DFI val-
ues, did not vary significantly between the children
in Nampa and Coeur d'Alene., However, it was repofted
that the prevalence of cross-bite in the fluoride
area was slightly lower in the 6 to 8 year old childs-
ren and considerably lower in the 10 and 11 yeay old
children, The DMF rate was 1.79 in the fluoride area
and 3.80 in the nonfluoride area., Therefore, Pelton
and Elsasser concluded that dental caries was not a
primary etiologic factor in malocclusion,

Salzman and Ast,s in 1955, reported the results
of a cephalometric gtudy of dentofacial growth and
development as related to the fluoride content of the
drinking water supply. Public school children 6 to
10 years of age were studied in Newburgh, New York,
where the fluoride content of the drinking water was
adjusted between 1.0 and 1.2 parts per millien for
the previous 9 years, and in the comparable city of
Kingston, New York, where the drinking water was flu-

oride-deficient. Profile cephalometric roentgenograms
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for 386 Newburgh children and 373 Kingston children
were studied by a series of 6 angular measurements.
The results of this study by Salzman and Ast indicated
that there were no clinically significant differences
in the facial patterns of the Newburgh children when
compared to the Kingston group.

Okyay6 published a research report, in 1957,
concerning the role of fluoride in the etiology of
malocclusion, Previously a survey was conducted to
determine the prevalence of malocclusion and dental
caries in 1736 school children 6 to 18 years of age
who resided in Isparta and Antalya, Turkey., TFluoride
occurs naturally in the drinking water of Isparta and
apparently the content varies between 1.4%1 and 4.30
parts per million, Dental fluorosis was common in
the area. The fluoride content of the drinking water
in Antalya was 0.26 parts per million. In this study
the ocelusion was recorded as either normal or ab-
normal.

Okyay found that the prevalence of abnormal oc-
clusion in the 8 to 12 year old children was similar
when the two areas were compared, for abnormal occlu-
sion was recorded in 57.32 per cent of the Isparta
children and in 55.13 per cent of the Antalya sample.

However, a considerable difference was found in the
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prevalence of abnormal ocelusion im the 12 %o 18
yvear old group, for abnermal occclusion was found in
4%,20 per gent of the high fluoride area students and
in 68.32 per cent of the low fluoride area students,

The percentages of misging teeth and dental
caries were considerably lower in the high fluoride
sample of children as compared to the low fluoride
group of children, Okyay concluded that it was pe§~
sible that the low prevalence of abnormal ocelusion
in the children residing in the high fluoride area
was related to the low percentape of dental caries
and missing teath.

Hill et a17 reported, in 1959, on tha prevalence
of malocelusion among children residing in Ivanston,
Tllinois {(flueridated) and Oak Park, Illinois (flu~
oride«free) utilizing the Angle classification of
maloecclusion, Over 2,000 evaminations were made of
white public school children £ to 8 and 12 to 14 years
of ape. After fluoridation, the rate of dental caries
in the Ivansten children decreased 62,65 per cent in
the 6§ to 8 year old group and 46,22 per cent in the
12 to 1% year old students,

The findings of Hill and his co-workers indicated
that the incidence of malocclusion decreased 20,48 per

cent in the § to 8 year old Ivanston children and 17,03



per cent in the 12 to 14 year old Evanston children
when compared to the prefluoride data. However in
the control eity of 0Oak Park, the incidence of mal-
occlusion increased 3.26 per cent in the 6 to 8 year
old group and 3.54 per cent in the 12 to 1% year old
students. It was interesting to note that the prev-
alence of maloceclusion among the 6 to 8 year old
children was 29.54 per cent in the fluoride area in
1955 and 30.98 per cent in the control area in 1956,
Comparing the 12 to 1li year old children, the prev-
alence of malocclusion was 46.32 per cent in the
fluoridated area in 1957 and 48,65 per cent in the
control area in 1956, Therefore, it was noted that
the prevalence of malocclusion in Evanston in 1955
and 1957 was similar to that found in Oak Park in
1956. However, while the data in Evanston demon-
strated a decreased incidence of malocclusion after
fluoridation, there was an increase in the incidence
of malocclusion in Oak Park during the 9 year period
between examinations. The conclusion reached by
Hill and his associates regarding the effect of water
fluoridation on the prevalence of malocclusion among

children was that no definitive statement was poss-

ible.
8
Walther reported, in 1960, the results of an



orthodontic survey of 10080 Enpglish school children

in three areas with varying conecentrations of fluo=-
ride in the drinking water., Children 11 to 18 years
of age were studied in (1) Colchester where the flu-
oride content of the water varied between 1.2 and 2.0
parts per million, (2) Chelmsford which had a fluoride
content ranging between 0 and 1.0 part per million,
and (3) Norwich where the fluoride content was approx-
imately 0.17 part per million.

In this study reported by Walther, changes were
found in the percentage distribution of the dental
base skeletal patterns when the various fluoride groups
were compared. The changes tended to favor the fluo-
ride groups for there were improvements in the dis-
tributions of skeletal patterns with increasing amounts
of fluoride in the drinking water. However, Walther
concluded that it was not possible to make a definite
statement as to whether the improvement in skeletal
patterns was due to the fluoride content of the drink-
ing water or to ethnic differences in the sample of
children,

Walther found Angle Class I malocelusions in 57
per cent of the Colchester children with lifelong ex-
posure to fluoride. The percentage of Class I mal-

ocelusions in the other groups of children decreased,
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relative to decreasing concentrations of fluoride in
the water, to a low of 41 per cent of Class I cases

in the Norwich children. The differences in the per-
centage distribution of Angle Class I cases were large-
ly related to the percentage of Angle Class II, divi-
sion 2 malocclusions, as the percentages of the other
types of malocclusions remained relatively constant
when the various groups of children were compared.
Consequently, the percentage of Angle Class I cases
was highest in the Colchester children who were con-
tinuous residents, while the percentage of Angle Class
II, division 2 malocclusions was lowest in the same
group. Likewise, the percentage of children with
Angle Class I malocclusions was lowest in Norwich,
while the percentage of Angle Class II, division 2
cases was highest in this group. Walther coneluded
that even though differences were found in the per-
centage distribution of Angle Class I and Class II,
division 2 malocclusions, which were apparently re-
lated to the fluoride content of the drinking water,

additional research was necessary before definite con-

clusions were made.
9
Ast et al reported, in 1962, on the prevalence

of malocclusion among 302 school children 13 to 14

yvears of age in Newburgh (fluoridated) and Kingston



(fluoride~deficient), New York. Both the incidence
of dental caries and the prevalence of missing fivst
permanent molar teeth were significantly lower in the
Newburgh children. Ast and his associates found nor-
mal occlusion in 35.2 per cent of the Newburgh chil-
dren and in only 12.7 per cent of the Kingston group.
Malocclusion, as determined by a modified version of
Angle's classification, was present in the total New-
burgh sample of children in the following frequencies:
Class I, 42,7 per centy Class II, 20.9 per cent; and
Class III, 1.2 per cent. Likewise, considering the
total group of children examined in Kingston, maloc-
clusion was prevalent in the following order: Class
I, 51.4 per centy; Class II, 32.4% per centy and Class
III, 3.5 per cent. The prevalence of physically hand-
icapping maloceclusions was 9.4 per cent in the Newburgh
children and 22.5 per cent in the Kingston group. Ast
and his co-workers concluded that the lower prevalence
of malocclusion found in Newburgh as compared to Kinge-
ston was related to the lower prevalence of loss of

permanent teeth, particularly first molars.

The Association of Socioeconomic Status
+o Dental Occlusion and Caries

10
Calisti et al reported, in 1980, on the rela-

tionships between socioeconomic level, malocclusion,
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and oral habits among 481 Massachusetts preschool
children. Socioeconomic classification was deter-
mined by the census tract rating of the school which
the children attended. Malocclusion was recorded
with a modified version of the Angle classification
of malocclusion, as the mesiodistal arch relationship
was determined by the positions of the second decid-
uous molars and the maxillary deciduous cuspids,.
Somewhat paradoxical results were obtained by Calisti
and his associates for no statistically significant
correlation was found between the sociceconomic level
of the children and the prevalence of malocclusion,
but significant positive relationships were found be-
tween the socioeconomic levels and the prevalence of
oral habits and between oral habits and the prevalence
of malocelusion.

In the literature reviewed by this author, no
other research was found regarding the association be-
tween the socioeconomic status and the prevalence of
malocclusion among children. However, relationships
between socioceconomic levels and dental caries have
been studied which were considered pertinent to the

discussion by this author.

11
Franzen reported, in 1932, the influence of

soeial and economic factors on the dental health of
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school children., Decayed, missing, or filled first
permanent molars weve studied, and these conditions
were correlated with soecial and economic variables.
Franzen found a high positive relationship between
the proportion of filled teeth and the position in
the social and economic strata. Likewise, there was
a high negative correlation between missing first
permanent molars and social and economic factors,:

Hitchelll2 reported, in 1833, on the association
of socioeconomic variables and dental caries in 10
year old Puerto Riecan children, The study indicated
a tendency for the better socioeconomic groups of
children to have a higher prevalence of dental caries
in the first permanent molars than the lower socio-
economic groups.

Cohen reported, in 1936, on the relationship
between socioceconomic level and the prevalence of
dental caries in Minnesota children 2 to 15 years of
age, The results of this study by Cohen indicated
that children from high socioeconomic families tended
to have less dental caries in the deciduous teeth,
but more caries in the permanent teeth, wh;g compared
to low sociceconomic families. Mansbridge  reported,

in 1959, similar findings in Scottish school children

5 to 17 years of age.
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Greenwald, Klein and Palmer, Hagan, and
McCauley and Frazierls all have reported little or no
association between the socioceconomic status and den-
tal caries experience among children., However, thesé
authors generally found that the loss of teeth was
more frequent in the low socioceconomiec status chil-
dren, Savara and Suherlg reported, in 1955, that a-
mong the preschool children studied, there was no
association between parent income and the prevalence
of dental cariesy however, a significant negative
assoeiation was found between the educational level

of the parents and the dental caries experience of

the children,
20
Szwejda reported, in 1960, on the association

of socioeconomic conditions and the prevalence of
dental caries among white school children living in
Buffalo, New York. The socioeconomic classification
was determined by the census tract in which the chil-
dren resided. Szwejda found that the children in the
high economic areas had the lowest prevalence of den-
tal caries in both the deciduous and permanent teeth,
while the children from the low economic areas had

the highest caries experience. Likewise, the children
from the average economic housing traects had caries

rates which tended to fluctuate between the high and



low economic groups.

Castaldi et a121 reported, in 1862, that among
children 10 to 12 years of age, there were no associ-
ation between socioeconomic levels and deciduous den-
tition caries attack rates, However, the low socio~
economic group had higher permanent dentition caries
attack rates than the other sociceconomic groups.
Castaldi and his co~workers found that there were
significant differences in the treatment level of the
children in favor of the high socioeconomic group.

Szwejda22 reported, in 1962, the relationship of
the socioceconomic level to the dental caries experi-
ence of white children 6 to 11 years of age living in
Charlotte (fluoridated) or Mecklenburg County (fluo-
ride~deficient). The socioeconomic levels of the
children were determined by a questionaire completed
by the parents. The results of this study by Szweida
indicated that both the high socioceconomic city and
county children had a higher percentage of deciduocus
cuspids and molars present and caries free when com-
pared to the respective eity and county low socioeco-
nomic groups. In the county children the high socio-
economic group had fewer average DMF permanent teeth
than the low socioeconomic group. However, in the

city children, the average DMF permanent teeth rates
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did not vary significantly between the socioeconomic
levels., Szwejda noted thaty regardless of socioeco-
nomic level, the city children had less accumulated

dental caries than the county children.
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The purpose of this study was to provide addi-
tional information regarding the relationship be~
tween the fluoride ion in the communal water supply
and the occlusion of children. To obtain meaningful
results age, sex, and socioceconomic status were con-
trolled, and these results were subjected to a bio-
metrical analysis.

An additional consideration in this study was
to determine any possible association between socio-
economic status and the occlusion of children, for
in previous epidemiological studies of the oceclusion,

this variable was usually neglected.
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The description of the experimental procedure
is divided into 4 parts: sample selection, water
fluoride content, clinical examination, and socio=~

economic status scale,

Sample Selection

A sample of 955 school children was selected
for study in 3 Indiana cities where the fluoride ion
content of the communal water supply differed (Table
I). The study group included 486 females and 469
males, In order to control for age differences, the
sample was divided into 2 age groups. The age range
of these groups was from 7 to 10 years and 11 to 13
years., Agpe was determined at the last birthday.

Each age group consisted of approximately equal num-
bers of children for each respective age year (Table
I). Due to the population size differences between
the larger city, Indianapolis, and the 2 smaller
cities, Bloomington and Frankfort, it was determined
that the sample of children from Indianapolis (485)
would be approximately twice that of Bloomington (235)
and Frankfort (235).

The Frankfort sample of children attended pub-
lie schools, while only Catholic school children were

available for study in Indianapolis. The Bloomington
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- sample of children attended both public and Catholic
schools. The Frankfort and Indianapolis children
were examined in the schools, while the Bloomington
children were examined at the Indiana University
Dental Study Clinic. The schools in Frankfort and
Indianapolis were selected according to geographic
location in an attempt to make the sample of children
representative of the respective areas. The Bloom~
ington sample was selected from a list of children
who were enrolled in the public schools and the Catho-
lic school in the e¢ity and who had previously parti-
cipated in a dental caries study. The children ex-
amined in Frankfort had also participated in a dental
caries study.

Only white children were studied and all were
life long residents of the respective areas, not
being away for longer than 1 month in any given year.
Also, it should be noted that children who were under-
going active orthodontic treatment or who gave a past

history of such treatment were excluded from the

study.

Water Fluoride Content

During the period between 1948 and 1962, the
communal water supplies of Bloomington, Frankfort,

and Indianapolis were similar except for the fluoride
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23,24
ion content. The Bloomington water was essential-
ly fluoride~free since the fluoride ion content at the
plant tap was less than 0.1 part per million. Fluoride
has occurred naturally in the water in Frankfort and
the content at the plant tap has ranged between 0.7
and 1.1 parts per million during the indicated period.
The water in Indianapolis was fluoridated with sodium
silicofluoride in August, 1951, However the fluoride
ion content was not maintained at the optium level
of 1 part per million, but has ranged between 0,5
and 0.8 part per million., Prior to fluoridation,
the fluoride content of the Indianapolis water ranged
between 0 and 0.3 part per million. During the
selection of the sample, it was ascertained that
the water in the homes of the children was always

supplied by the respective city water company.

Clinical Examination

The clinical examinations of the occlusion were
conducted by the author. Each examination required
approximately 5 minutes. A portable dental chair
and lamp were used in Frankfort and Indianapolis,
while a conventicnal dental chair and light were
available in Bloomington. Other equipment necessary
for the examinations included dental mirvors, 4-1/2

ineh Arrow Ringhead Bow dividers, Dixon Boley gauges



with the edges ground to sharp points, millimeter
rulers, and dental fless. A dental assistant record-
ed the results of each examination on a specially
designed data sheet (Figure 1). All measurements
were recorded to the nearest millimeter,

The mesiodistal relationship of the first per-
manent molars was determined on both sides of the
mouth. Or more specifically, the mesiodistal rela-
tionship of the triangular ridge on the mesiobuccal
cusp of the upper first permanent molar to the buc-
cal groove of the lower first permanent molar was
recorded when the teeth were in occlusion. The
procedure involved placing a vertical pencil line
which originated at the cusp tip on the buccal sur-
face of the mesiobuccal cusp of the upper molar,
and a vertical line in the buccal groove of the low-
er molar. The triangular ridge and buccal groove
relationship was carefully examined, and when the
ridge occluded in the groove, the relationship was
recorded as 0. When the buccal groove was distal
to the triangular ridge, then this horizontal dis-
tance was measured with a Boley gauge using the pen-
cil lines as guides and recorded in millimeters as a
minus value (-). Likewise, when the buccal groove

was mesial to the triangular ridge, the measurement
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was recorded as a positive (+) value. The molar re-
lationship was recorded as "measurement not possible"
when the respective teeth were absent or not fully
erupted or when the anatomical landmarks were indige-
tinet due to extensive caries, restorations, enamel
hypoplasia, etc,

The mesiodistal interdigitation of the upper
and lower cuspids was determined on both sides of
the mouth. A vertical pencil line which originated
at the cusp tip was placed on the labial surface of
each cuspid. The relationship of these vertical lines
was examined with the teeth in occlusion., When the
lines appeared to coincide, the cuspid interdigita~
tion was recorded as 0, However, when there was a
horizontal deviation between these lines, the dist-
ance was measured in millimeters and recorded as a
positive value (+) when the lower cuspid was mesial
to the upper or as a negative value (-) when the
lower cuspid was distal. When the cusp tip was in-
definite due to abrasion, the vertical pencil line
was placed in the middle of the tooth. The cuspid
interdigitation was recorded as "measurement not
possible” when the teefh had not erupted sufficiently
or when the anatomy of the teeth was indistinet due to

caries, fracture, restorations, etc.
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Overjet, or the horizontal overlap of the upper
and lower central incisors, was measured in millimeters
with a Boley gauge., The horizontal distance from the
labial surface of the lower central incisor to the labial
surface of the upper central incisor was determined.
Readings were obtained for both the right and left cen-
tral ineisors, and the largest value was recorded, The
overjet reading was designated as a positive value (+)
if the upper incisor was labial to the lower incisor, or
as a negative value (-) when the upper incisor was lingual
to the lower ineisor. The overjet was vecorded as 0 if
the labial surfaces of both the upper and lower central
ineisors were in the same vertical plane. It was not
possible to determine the overjet if the central incisors
were missing, incompletely erupted, or severely fractured.

Overbite, or the vertical overlap of the upper and
lower central incisors, was also measured in millimeters
with a Boley gauge. When the teeth were in occlusion, a
pencil mark was placed on the labial surface of each low-
er central incisor at the level of the incisal edge of
the corresponding upper central incisor. With the jaws
open, the distance from the incisal edge of each lower in-
cisor to the corrvesponding pencil line was measured, and
the largest value was recorded as overbite, The overbite

was designated as a positive value (+) if the upper cen-
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tral incisor was labizl to the lower incisor or as & nege
ative value («) if the upper central incisor was lingual
teo the lower ipeisor, If both the upper and lower central
incisors were in an end~to~end relationship, the overbite
was recorded as 0, Overbite could not be determined if
the central incisors were missing, incompletely erupted,
or severely fractured,

For the purposes of this study, anterior open<bite
was the presence of vertical space between the ineisal
edges of erupted upper and lower anteriocr teeth when the
posterior teeth were occluded. This space was measured in
millimeters with a Boley gauge at a right angle to the
natural occeclusal plane. The larpest value obtained in the
eentral and lateral incisor area was recorded for anterior
open=bite,

Cross-~bite of the deciduous and permanent teeth was
determined with the teeth in occlusion., An anterior tooth
was considered to be in cross-bite only when the labioine
eisal aspect of the upper tooth was lingual te the labio-
incisal aspect of the opposing lower ineisor(s). Poste-
pior eross<bite was the condition when the tip of the line
pual eusp(s) on the upper tooth occluded buccally to the
tip of the buceal cusp(s) of the opposing tooth or teeth,
When the tip of the buccal cuspi(s) of the upper tooth

occluded lingually to the tip of the buccal cusp on the
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lower tooth or teeth, then this was also considered to

be posterior cross-~bite. Oceasionally, it was difficult
to decide whether the upper or lewar tooth should be
designated as being in cross«~bite. In these instances

the alignment of both teeth was examined from the incisal
or occlusal aspeat, and the tooth demonstrating the great-
est labiolingual or bucecolinpual deviation was vecorded as
being in eross~bite,

Malaligned teeth were assuned to pepresent a lack
of space in the dental arches, A tooth was vegarded as
being malaligned when the mesiodistal space between the
adjacent teeth was inadequate and the alignment of the
erown, as viewed from the incisal or occlusal aspect, de-
viated from the ideal or smooth contact line., The total
number of malaligned teeth was recorded during easch exw
anination.

The premature loss of deciduous cuspids and/or mo-
lars as a result of dental infection was another aspect of
this study. Tt was assumed that all prematurely missing
deciduous cuspids and/or molars were lost due to dental ine
fection except for (1) teeth which the child reported had
been extraected for orthodontic purposes, and (2) deeciduous
cuspids which had exfoliated apparently following ectopic ew
ruption of the permanent lateral incisors, Premature loss

of deciducus teeth was determined after a coneideration of
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the chronological age and the shedding/eruption devel-
opment and/or when the child reported a history of dental
extraction.

In this study it was desiradble to classify each
child's occlusion., TFrequently, the methods which have been
used to record the ceclusion were concerned with z "normal®
range which was sometimes poorly defined and highly sube
jective, Therefore, rather than attempt to precisely de-
fine "normal occlusion", it was decided that "ideal ococlu~
sion" was a more absolute condition and hence, easier to
define., Cases which were not considered as vepresenting
"ideal occlusion” were classified with a modified versicen
of the Angle classification of maloccluaion.zs The clas-

sification of occlusion used in this study is as follows:

Classification of Occlusion

I. Ideal Occlusion

A, Right and left first permanent molar mesiodistal
relationship: the triangular ridge of the mesio~
buccal cusp of the upper molar oecludes in the
buccal groove of the lower molar or the deviation
of this relationship is no more than one-half the
width of a cuspi

3. Right and left cuspid interdigitation: values for
each side between (+) 2 and (*) §

. Horigontal overjet of the central incisors: value



II.

Do

e

e

21
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e
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L
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between (+) 1 and (+) &

Vertical overbite of the central incisors: value

betwesn (+) 1 and (+) &4

Midline relationships: maxillary and mandidbular

midlines must coincide on the mid-sagittal facial

plane

No
of
No
Ho
No
Mo
Ho

Ho

previous extractions or missing teeth, no loss
arch langth due to caries

eross-bite present

malaligned teeth present

ectopie eruption present

ankylosis presant

unusual spacing

supernumary teeth present ¢liniecally

Modified Version of the Angle Classification of

Maloeelusion

A, Class I Maloeclusion

i,

24

Right and left first permanent molar mesios
distal relationships: the triangular ridge of
the mesiobuccal cusp of the upper molar oa~
cludes in the buccal groove of the lower molar
or the deviation of this relationship is no
more than one~half the width of a cusp

Any diserepancy in ideal oecclusion, other than

molar relationship, would indicate Claes T
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Maloecclusion

B, Class II Maloeclusion

Ce

D

1,

24

Right and left first permanent molar mesio-
distal relationships the bucecal groove of the
lower molar is distal to the triangular ridge
of the mesiobuccal cusp of the upper molar by
more than one-half the width of a cusp
Subdivision: distal relationship of the lower

molar on one side only

Class III Malocclusion

1e

24

Right and left first permanent molar mesio-
distal relationshipi: the buceal groove of the
lower molar is mesial to the triangular ridge
of the mesiobuccal cusp of the upper molar by
more than one~half the width of a cusp
Subdivision: mesial relationship of the lower

molar on one side only

Classification Not Possible

1. Malocclusions with loss or absence of the

Ze

permanent molars, whereby the Angle classi-
fication could not be applied

Malocclusions with extensive loss of decid-
uous teeth and the first permanent molar posi-
tions appeared to have changed, whereby the

Angle classification would possibly be in-



accurate

Following the premature loss of deeciduous teeth,
the first permanent molar relationship may change due to
the migration of either or both of the permanent molars,
The subsequent appraisal with the Angle classification
might not reflect true changes in the dental arch rela-
tionships or be representative of the arches prior to the
untimely tooth loss. Therefore, the author attempted to
classify these cases by the assumed molar relationship
prior to any premature loss. This was determined by (1)
a clinical and radiographic evaluation of the axial in-
elination of the first permanent molars and the cuspids,
and (2) the size of the space where the loss had oceurred
compared to the mesiodistal width of the corresponding
tooth on the opposite side of the arch, If these inter-
pretations did not appear reasonably accurate, e.g., when
there was extensive loss of teeth, then classification

with the Angle system was not possible,

Socioeconomic Status Scale

26
Duncan's Occupational Socioeconomic Status Index

was used to stratify the sample by socioeconomic status
(SES)., Duncan's index is based on education and income.
The oeccupation of the head of the household of each

child was obtained from the information reported by the
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child. This information (Questions 5 to 11) was re-
corded on a form (Table 2) at the time of the c¢linical
examination. Then on the basis of Duncan's scale, a
score was assigned to this occupation, placing each
child somewhere along the continuum of the SES scale.
Later, the sample was divided into class cate-
gories by dividing the scale into three groups of scores:
0-29: Low sociceconomic level, i.e., laborers
and unskilled workers
30-59: Middle socioeconomic level, i.e., skill~
ed workers, foremen, white collar
60~96: High socioeconomic level, i.e., pro-

prietors, businessmen, professionals.
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A dental assistant recorded the results of
each examination on a form. This information was
coded and transferred to International Business
Machine cards to facilitate the tabulation of the
data. The data for each observation or measure-
ment was summarized by city and then separated by
socloeconomic status, age, and sex. Socioeconomic
status was divided into three categories: high, mid-
dle, and low, Two age groups were used: 7 to 9
years and 11 to 13 years. Preliminary analysis of
the data demonstrated that sex was not an important
variable in this studyj; therefore this aspect was
not considered in the results presented herein.

There was some variation in sample size for
each observation or measurement since, occasionally,
data could not be obtained due to missing teeth, ex-
tensive caries, fracture, etc.

A biometric analysis, utilizing the chi-square
test for significance, was completed for the majority
of the results. Only P scores of < ,05 were accept-
ed as being significant.

First permanent molar relationships on each
side of the mouth were divided into three groups:
normal, (-) deviations, and (+) deviations. When the

frequency distribution of the right molar relationship
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was studied, no significant difference was found when
Bloomington, Frankfort, and Indianapolis were compared
(Table ITI). Analysis within each age'and socioeco~
nomic group also indicated that there was no signif-
icant difference in the distribution of the right mo-
lar relationships of the 3 cities (Table III).

When socioeconcmic levels were compared, no
consistent trends were noted for the distribution of
the right molar relationship (Table IV).

The left first permanent molar relationship
data conflicted somewhat with that of the right side.
A significant difference (P<.05) was found in the
frequency distribution of the left molar relation-
ship when the 3 cities were compared (Table V)., A-
nalysis within subgroups indicated significant dif-
ferences only in the low SES group (P< ,01) and the
7 to 9 year group (P<,02) (Table VI). The out-
standing differences in the low SES group were: (1)

a high percentage of normal molar relationships in
Frankfort, (2) a low percentage of (+) deviations

in Prankfort, and (3) a high percentage of (-~) de-
viations in Indianapolis (Table VII). The 7 to 9
year data demonstrated that the Frankfort children
had a higher percentage of normal molar relationships

and a lower percentage of (-) deviations compared to
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the children in Bloomington and Indianapolis (Table
Vi),

A comparison of socioceconomic levels indicated
that there were no consistent trends associated with
the frequency distribution of the left molar rela-
tionships (Table VII),

Measurements of the horizontal overjet of the
central incisors were separated into two groups:
normals (+1 to +4) and deviations (+5 and greater, 0
and -~ numbers). A significant difference (P<.05)
was found in the distribution of the two overjet
groups when the 3 cities were compared (Table VIII).
However, a comparison of the 3 cities within each
age and socioeconomic group indiecated that there was
no significant difference in overjet distribution
(Table IX).

A significant differvence (P<.02) was found
when the data for the 3 cities was combined and only
socioeegncmie groups were compared (Table XI), and
as socioeconomic level decreased, the percentage of
children with normal overjet increased, Likewise,
as socioeconomic level decreased, the percentage of
children with overjet deviations deecreased., The
frequeney of normal overjet in each socioeconomic

level wasj high SES, 55.1 per cent; middle SES, 58.8



per cent; and low SES, 67.4% per cent. Overjet de-
viations were found in the following order: high SES,
44,9 per cent; middle SES, 41.2 per centy and low
SES, 32.6 per cent.

Vertical overbite measurements of the central
ineisors were divided into 2 groups: normals (+1 to
+4) and deviations (+5 and greater, 0 and - numbers).
A significant difference (P<.05) was found in the
distribution of the overbite groups of the 3 cities
(Table XII), When the cities were compaved within
each age and socioeconomic groupy a significant dif-
ference (P<.05) was found only in the 11 to 13 year
group (Table XIII). Further study of this age group
revealed that the percentage of children with normal
overbite was similar in Bloomington and Indianapolis,
while the percentage was lower in Frankfort (Table
XIV). The percentage of 11 to 13 year old children
with overbite deviations was highest in Frankfort,
and the values were similar in Bloomington and Indi-
anapolis,

No significant difference was found in the
overbite distribution of the 3 socioceconomic levels,
However, an interesting trend was observed when the
data for the 3 cities was combined and socioeconomic

groups were compared (Table XV). As socioeconomic
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level decreased, the percentage of children with
normal overbite inereased. Conversely, as socioceco-
nomic level decreased, the percentage of children
with overbite deviations decreased.

The prevalence of cross-bite of 1 or more teeth
was similar in Bloomington, Frankfort, and Indiana-
polis, and there was no significant difference when
the cities were compared (Table XVI). When the sub-
groups of children living in the 3 cities were ana-
lyzed, no significant differences were found (Table
XVIiI).

No consistent trend for cross-bite was found
when the various socioeconomic groups were compared
(Table XVIII).

There was a significant.difference (p<,05) in
the prevalence of anterior open-bite when Bloomington,
Frankfort, and Indianapolis were compared (Table XIX).
The percentage of children with anterior open-bite
was similar in Bloomington (3.% per cent) and Indian-
apolis (3.0 per cent) but was lower in Frankfort (0.4
per cent). Due to the small number of cases with an-
terior open-bite, analysis was not completed for the
subgroups.

When the data for anterior open~bite was sepa-

rated by socioeconomic class only, no significant
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differences were found (Table XX).

The data for the premature loss of 1 or more
deciduous cuspids and/or molars indicated that there
was a significant difference (P< .01) when the 2
cities were compared (Table XXI), When age and SFS
wera controlled, the comparison of the frequency of
premature loss of deciduous teath in the 3 ecities ine
dicated that there was a significant difference (P<<
«01) within each subgroup except the high sociceco-
nomic level (Table XXII). The premature loss of 1
or more deciduous cuspids and/er molars was consigte—
ently higheat in Prankfort, while Bloomington was
slightly lower, and premature loss was lowest in
Indianapolis (Table XXIII),

When the data for premature loss was separvated
by socioeconomic class enly, a sipgnificant differ~
ence (P<,02) was found (Table ¥XIV). A negative
relationship was present between socioeconomiec level
and premature loss, for as the sociocesconomic level
decreased the frequeney of premature loss of 1 or
more deciduous cuspids and/or molars increased, The
percentage of children with premature loss in each
soeioceconomic group was: high SES, 14.8 per cent;

middle 8FS, 20.7 per gent; and low BES, 25,4 per

gent,



The data for the modified Angle classification
of occlusion indicated that there was a significant
difference (P <.01) when Bloomington, Frankfort, and
Indianapolis were compared (Table XXV). When a com-
parison of the 3 cities was made within each age and
socioeconomic group, significant differences (P« .01)
were found only in the middle SES group and the 11 to
13 year old children (Table XXVI). Further examina-
tion of the data revealed that in both the middle SES
group and the 11 to 13 year group the largest devia-
tions were: (1) a high percentage of Class I maloc~
clusion in Bloomington, (2) a low percentage of Class
I malocclusion and a high percentage of Class II and
Class III malocclusions in Frankfort, and (3) a high
percentage of ideal occlusion in Indianapolis (Table
XXVII).

No consistent trends or differences associated
with the classification of oceclusion were found when

the socioeconomic levels were compared (Table XXVII).
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Maloceclusion Survey

Hame L . VT Age
School , el City
first permanent molar ectopic eruption

relationship: mm.,
3 7 10 14

right left 30 26 23 19
ectopic eruption not
0 present
+ v
- amount of space closure due
measurement not to premature loss of post.
possible dec., teeth or from destruc-

tion of the crowni mm,
cuspid interdigitation: mm.

Ee Dy €y
right left &, Byite
: £y, Dy C,
0 , By By W
+ premature loss of dec,
- teeth « no space loss
measurement not no premature loss of
possible ___deec., teeth
classification of occlusion
ideal , malaligned teeth
class I
class II no malaligned
division I teeth
division II
subdivision
class III cross-bite
subdivision
classification not cross-bite not
possible present

overjet: mm. overbite: mm.

0 ' 0
+ W"'
= w~

measurement not
possible

measurement not
: possible







DIRECTIONS: This form is to be completed from informa-
tion given by the child.

Interviewer " { P Date
School i y 3 o Grade
l, Name 2 i 2, Age

3. Sex ( )Female ( )JMale

4. Race ( JWhite ( JNegro { )Other

5, Where do you live?

What is your address?

6. What does your father do?

Whepre does he work?

7« Does he work for someone? Who?
{ )Yes ( )JNo

8. Does your mother work away from home?
{ )Yes What does she do?

Where does she work?
{ )No, she does not work away from home.

9., Are you the oldest child in your family? ( )Yes
( JNo

(If No), How many older brothers
and sisters do you have?
How many younger brothers
and sisters do you have?

10, How many people live at your house? et 4 .
Count brothers and sisters, mother and father, your-
self and anyone else,

11, How many bedrooms are there in your house?

Do you have a kitchen?
dining room?
living room? -

den or family room?

Total number of vrooms



Table I. Sample distribution by ecity, age, sex and socioeconomic status

Bloomington Frankfort Indianapolis
High Middle Low Total High Middle Low Total High Middle Low Total

Age Sex SES SES SES SES SES SES SES SES SES
7 M 5 4 8 17 1 9 10 20 5 18 16 40
7 r 6 i 5 18 1 10 7 18 g 20 11 40
8 M 9 5 5 19 2 8 9 18 10 16 15 43
8 F 7 5 8 20 2 6 12 20 9 20 Aol 40
9 | 8 6 5 19 3 8 1 20 8 22 10 Lo
9 12 13 6 2 21 0 1k io 21 9 18 12 39
Iils M 5 11 3 i8 1 11 3 20 2 19 9 40
1 F 6 10 ) 21 2 8 10 20 9 31 ] 38
12 M 9 7 5 2% 0 9 S 18 g 19 ik 39
12 i 3 2 21 7 20 1 9 10 20 i 20 12 29
13 M 10 3 6 19 3 7 10 20 . B 26 7 38
13 i3 5 T 5 2x B 4 11 sy, /1 17 17 41

Total 835 86 64 235 20 98 L7 235 28 247 138 485



Table II. Frequency distribution of right first
permanent molar relationship by eity

Normal (<)Deviations (+)Deviations Total
City £ % £ g £ % £

Bloomington 65 31.0 118 56,7 26 12,3 210
Frankfort 73 34,8 i1y 54,3 23 10.9 210
Indianapolis 127 27.7 272 59,3 60 3840 459

X = 3,703 P: N. 8,

Table III. Chi squares of right first permanent molar
relationship differences among subgroups
of children living in 3 different fluoride

areas
2
Fluoride Areas Subgroups N X d.f. P
High SES 187 2.43 L3 NeSo
Middle SES 401 2.14 4 NeS.
Low SES 281 6.77 L N.S.
7 to 9 years u43 4,68 b NeSe
11 to 13 years 436 2.95 4 N.S.
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Table IV, Frequency distribution of right first perma-
nent molar relationship among subgroups

Normal 7-9 11-13 High Middle Low
Relationships Total Years Years SES SES SES

Bloomington

frequency 65 24 41 19 29 17

% each group 31.0 22,4 39.8 23.8 36,3 34,0
Frankfort

frequency 73 32 4l 8 26 41

% each group 34,8 29,6 40,1 31.6 29,5 39.8
Indianapolis

frequency 127 50 Jai 27 66 34

% each group 2l 2% 59 28.3 27.6 28.3 26,6

(-)Deviations

Bloomington
frequency 118 73 46 54 41 24
% each group 56.7 68,2 44,7 B67.5 51.3 48,0

Frankfort

frequency 114 89 45 i 4 50 53

% each group  54.3 63.9 44,2 657.9 56.8 51.5
Indianapolis

frequency 272 1686 106 57 138 76

% each group  59.3 72.8 45,9 58,2 59.7 59,4
(+)Deviations
Bloomington

freguency 26 18 16 7 10 9

% each group 12.3 8.8 15.5 8.7 12,4 18.0
Frankfort

frequency 23 7 16 2 12 9

% each group 10.9 6.5 18.7 18ed  L8u 8.7
Indianapolis

60 12 48 1y 28 18

S < 3 20,8 1h4.2 12.0 14,0

% each group 13.0 .3
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Table V. TFrequency distribution of left first permanent
molar relationship by city

Normal {(~)Deviations (+)Deviations Total
City o % £ % 3 % 1

Bloomington 58 28.86 96 5,5 58 265 211
Frankfort 86 39,3 88 40,2 s 2058 218
Indianapolis 122 26,9 213 47,0 118 2841 §53

2
X 2 11.805 P< .05

Table VI, Chi squares of left first permanent molar
relationship differences among subgroups
of e¢hildren living in 3 different fluoride

areas
Z
Fluoride Areas Subgroups N X d.f. P
High SES 186 6.45 i HeS,
Middle SES 398 3.71 & N.S8,
Low SES 289 17.82 b 0.01
7 to 8 years 449 13.01 4 0,02

11 to 13 years W43 5,75 i N.S.
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Table VII, Freguency distribution of left first perma«
nent molar relationship among subgroups

Normal 7-9  11-13 High Middle Low
Relationships Total Years Years 8SES SES SES
Bloomington

frequency §9 28 31 i3 26 pR

% each group 28,0 25.9 30.1 28.8 33,3 2644
Frankfort

frequenay 86 LE 37 8 30 ug

$ each group 39,3 44,1 34,3 H2,1 32,3 BH.,S
Indianapolis '

frequency 82 82 &0 34 59 29

% each group 26,9 2841 25,9 38.1 26,0 22,5
{(~)Deviations

Bloomington

frequency 36 64 32 L8 30 18
Frankfort

frequency 88 47 41 7 43 38

g each 8?@“? “0.2 ¥2,8 38[0 38.8 B642 3505
Indianapolis

frequency 213 i34 79 82 111 60

% each group 47,0 60,6 34,1 43,3 48,9 u6,5
(+)Deviations

Bloomington

frequency 58 16 40 13 22 21

% each group 26,5  14.8 38,8 16,2 2842 39,6
Frankfort

frequency 45 15 30 5 20 21

% each group 20,5 13,8 27.7 2i.1 21.5 19.8
Indianapolis

frequency 118 28 93 23 57 W

% each group 261 31,3 4#40.,0 21.6 25‘1 31.0



Table VIII. Frequency distribution of overjet by city

Normal Deviations Total
City £ % : 4 % £
Bloomington 142 61,3 90 88.7 282
Frankfort 156 67.8 76 82.7 232
Indianapolis 295 577 202 42,3 477

2
X = 6,085 P« 408

Table IX. Chi squares of overjet differences among
subgroups of children living in 3 different
fluoride areas

2
Fluoride Areas Subgroups N X defe P
High SES 208 1,17 2 N.3.
Middle SES 425 1.55 2 N.S,
Low SES 313 4,04 2 NeSs
Younger Group 459 4,42 2 HeS.

Older Group 482 2,86 7 N.S.
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Table X. Frequency distribution of overjet among sub-

groups of children living in 3 different
fluoride areas

Normal Overijet

Bloomington
frequency
% each group

Frankfort
frequency
% each group

Indianapolis
frequency
% each group

Overjet
Deviations

Bloomington
frequency
% each group

Frankfort
frequency
% each group

Indianapolis
frequency
% each group

Table XI. Frequency distribution of

142
61.3

156
673

275
57.7

80
38.7

76
32.7

202
42,3

78

Total Years

63
57,3

80
68.4

47
42,7

87
31.6

89
42.7

economic level

Sociocecononmic Level

High SES
Middle SES

Low SES

112
250

231

Normal
a

= $,134

55.1
58.8
67.4%

11-13
Years

79
6,8

786
66,1

142
58.0

43
36,2

39
33.9

103
42.0

High

SES

49
5843

35
81,7

11
55.0

45
45.5

Middle

SES

50
59.5

82
63,9

138

56.5

31
40,5

86
3653

106
43,5

Low
SES

53
6742

85
73.9

83
61.9

21
32.8

30
26,1

51
38.1

overjet by socio-

Deviations

175
102

%

81 u4,8
41,2
32.86

PL .02

Total

203
425
313
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Table XII. Frequency distribution of overbite by city

Normal Deviations Total
City £ % £ % ¥
Bloomington 143 63,5 82 86.5 225
Frankfort 1298  85%5:8 102 44,2 231
Indianapolis 8302 65,7 187 34,3 W59
2

X = 8.043 P08

Table XIILI., Chi squares of overbite differences among
subgroups of children living in 3 differ-

ent fluoride areas

2
Fluoride Areas Subgroups N X def. P
High SES 188 0,44 2 Ne.S.
Middle SES 17 ST 2 N.8,
Low SES 305 4,54 2 N.S.
436 2.54 2 E‘I'S.

Younger Group

Qlder Group 479 T.74 2 0.08
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Table XIV., Frequency distribution of overbite among
subgroups of children living in 3 different
fluoride areas

Normal 7-58 11-13 High Middle Low
Overbite Total Years Years SES SES SES
Bloomington

frequency 143 69 74 w7 50 46

% each group 6345 86.3 61.2 $56.6 64,1 7148
Frankfort :
frequency 128 17 52 il 49 69

% each group 55.8 6.4 45,2 55,0 50,5 60.5
Indianapolis

frequency 302 158 luy 58 152 82

% each group 65,7 7841 58.8 61.0 6ho1 72.4

Overbite
Deviations
Bloomington

frequency 82 35 b7 36 28 18

% each group 36.5 33.7 38.8 u3.h 35.8 18,2
Frankfort

frequency 102 3¢ 63 g 48 L5

% each group Ly, 2 33.6 54,8 45,0 49,5 39.5
Indianapolis

frequency 157 58 98 37 85 35

% each group 34,3 26.9 40.7 39.0 35,9 27.6
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Table XV. Treguency distribution of overbite by socio-
economic level

Seaiceconomic Level ?orma% D;viatiaac TO;‘I

High SES 116 58,5 82 41,8 188

Middle SES 2581 60,89 181 39,1 412

Low SES 207 67.8 98 32.2 305
2

X = 5.50; N.S.

Table XVI. Trequency distribution of cross-bite of 1
or more teeth by city

Normal Crosg-bite Total
City  § $ f % f
Bloomington 185 7847 50 21.3 235
Frankfort 178 76,1 56 23,9 235
Indianapolis 387 81.8 88 18,2 405
2

X = 3,363 Pt N.S,
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Table XVIIs Chi squares of cross-bite differences
among subgroups of children living in 3
different fluoride areas

Fluoride Areas Subgroups N X2 duf. P

High SES 204 2,22 /2 N.S.
Middle SES 431 5.98 % NeS.
Low SES 320 8481 2 N.S.
Younger GCroup 472 0,94 2 N.S.
Older Group 483 5485 7 N.S.

Table XVIII. Frequency distribution of cross-bite of
1 or more teeth among subgroups of chil-
dren living in 3 different fluoride areas

Cross~bite of 7-9 11«13 High Middle Low
1 or more teeth Total Years Years SES SES 8ES

Bloomington

frequency 50 16 34 18 14 18
% each group 21.3 14,0 28.0 21,2 16,23 28,1
Frankfort

frequency 56 22 34 i 30 22

% each group 23.9 18.6 29.0 20.0 30,6 18.8
Indianapolis

frequency 88 41 47 13 52 23

% each group 18.2 17,0 19,1 13.13 21.1 186.5
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Table XIX. Trequency distribution of anterior open-
bite by ecity

Anterior
p Normal Open-bite Total
City £ % i % £
Bloomington 227 96.6 8 3.4 235
Frankfort 234 99,6 1 Dol 235
Indianapolis 465 97,0 20 3.0 185

Table XX. Frequency distribution of anterior open-
bite by socioeconomic level

Anterior
Normal Open-bite Total
Socioecononic Level £ % 4 % £
High SES 198 87.1 6 2.3 204
Middle SES 417 96,8 14 8%2 431
Low SES 311 87.2 8 208 320

=
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Table XXI, Frequency distribution of premature loss of
1 or more deciduous cuspids and/or mclars
by eity

Normal Premature Loas Total

City f % f % 4

Bloomington 174 73.6 81 26,4 235

Frankfort 168 87.2 77 32,8 235

Indianapolis 423 87,2 62 12,8 nes

2
X = 42,973 P<,01

Chi squares of premature loss difference
among subgroups of children living in 3
different fluoride areas

Table XXIT,

Fluoride Areas Subgroups N X2 defs P
High SES 204 4,07 2 NeS.
Middle SES 431 18,94 2 0.01
Low SES 320 17,786 2 0.01
Younger GCroup 422 28.26 2 0,01
483 17.78 2 0,01

Older Group
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Table XXIII. Trequency distribution of premature loss
of 1 or more deciduous cuspids and/or
molars among subgroups of children living
in 3 different fluovide areas

Premature loass
of 1 or more
deciducus cuse

pids and/or 7«8 1ll«13 High Middle Low
melars Total Years Yeavrs SIS SES SES
Bloomington

fraguenay 61 40 21 5 25 21

% each group 28,4 38,0 17.8 17.7 20,1 . 328
Frankfort

frequency 77 55 22 5 31 41
Indianapelis

freguency 62 %8 1k 18 33 18

% each group 12.8 26,0 5.7 10,1 18,4 13.7

Table XXIV. Frequency distribution of premature loss of
1 or more deciduous cuspids and/or molars
by socioeconomic level

Normal Premature Loss Total
Sociceconomic Level f % 4 % &
High SES 174 85,2 30 14,8 204
Middle SES 32 79,3 838 20,7 833
Low SES 233 Th.6 81 254 320
2

X = B.,49} P< .02
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Table XXV, Frequency distribution of classification of
ocelusion by city

Ideal Class I Class II

City £f % £
Bloomington 2 0,9 160
Frankfort 4 1.7 130
Indianapolis 21 4.4 313

2
X =430.,13;

Table XXVI. Chi squares
differences
living in 3

Fluoride Areas Subgroups
High SES
Middle SES

Low SES

Younger Group

Older Group

L

73.1 56 25,6
56.,8 85 37.1
g4,.8 1uhy 29,8

P<.01

o £

%

Class III Total

: % f
1 0.4 219
10 4.4 229

of classification of oceclusion
among subgroups of children
different fluopride areas

199
423
309

5y
577

4,35
B0 4

784

10.82
26.77

d.f. 4
6 NeSe
6 0.01
6 NeSo
6 HeSe
& 0.0%
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Table XXVII, Frequency distribution of classification of
occlusion among subgroups of children living
in 3 different fluoride areas

7~9 11-13 High Middle Low

Ideal Oceclusion Total Years Years SES SES SE8
Bloomington

frequency 2 0 2 1 1 0

% each group 0,9 0 i/ Joa2 3.8 0
Frankfort

frequency B 1 3 0 1 3

% each group 147 0.9 2.6 0 1.0 2.6
Indianapolis

frequency 21 12 9 4 11 A 5

% each group 4.3 5.0 3.7 b,1 4.9 8.6
Class I
Maloecclusion

Bloomington

frequency 160 68 92 54 61 45

% each group 73.1 66,7 78.6 65.9 76,3 78.9
Frankfort

frequency 130 69 61 5 b7 71

% each group 56.8 61l.1 52.6 63,2 49,0 82.3
Indianapeolis

frequency 313 143 170 68 162 83

$ each group 64.8 60.1 69.4 69.4 65.6 60.1
Class II
Malocelusion
Bloomington

frequency 56 33 23 27 18 11

% each group 25.6 32.4 19,7 32,8 22,5 1%.3
Frankfort

frequency 85 41 Ly 7 40 38

% each group 37,1 36.3 387.9 386.8 81,7 33,3
Indianapolis

frequency inh 82 62 25 73 ug

% each group 29,8 34,5 2643 2545 29,5 338.3
Class 111
Maloceclusion

Bloomington

frequency 1 | o 0 0 1

% each group 0.4 0.9 0 8 0 38
Frankfort

frequenc 10 2 8 g 8 2

% egch gzou? 4.4 1.7 6.9 0 8.3 1.8
Indianapolis

frequency 5 1 i - 0 5

% each group 1.1 0.4 1.6 1.0 0 2.8
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The molar data indicated that the frequency
distribution of right and left molar relationships was
not related to the fluoride content of the communal
water supply. When the right molar relationships were
analyzed, with and without the SES and age groups as
controls, no significant differences were found when
Bloomington, Frankfort, and Indianapolis were compared.
The data for the left molar relationship differed some-
what, for when the 3 cities were compared without the
econtrols, a significant difference (PY .05) was found,
This difference, apparently, was not related to the
fluoride content of the water, since generally, the
extreme percentages for the left molar relationships
were found in Frankfort, while the percentages observed
in Bloomington, usually ranged between these of Frank-
fort and Indianapolis. When SES was controlled, a
significant difference (P< .01) in the distribution of
the left molar relationships for the low SES level was
found in the comparison of the 3 cities. This differ-
ence was apparently not associated with fluoride since
the percentages of the specific molar relationships
for Bloomington generally varied between those of
Prankfort and Indianapolis. Analysis of the left meolar
data for the 7 to 9 year group indicated a significant

difference (P< .02) when the cities were compared.



However, this difference apparently was not related to
the fluoride content of the drinking water since the
percentage for the specific relationships were similar
in Bloomington and Indianapolis, while the outstanding
differences were found in Frankfort. Molar relation-
ship measurements were not recorded in previous studies
of the association between water fluoride and the oc-
clusion; therefore, comparisons between these studies
and this data were not possible.

No consistent trend was found relating socioceco-
nomic level to specific molar relationships for either
the right or the left side. Therefore, it appeared
that within each city, there was no direct association
between the specific molar measurements and the socio-
economic level., To the author's knowledge, molar re-
lationships have not been previously related to SES in
the dental literature.

The results of this study indicated that the
overjet distribution was not related to the fluoride
content of the drinking water. Analysis of the over-
jet distribution revealed a significant difference
(P <£.05) in the 3 cities, but this variation was ap-
parently not related to fluoride. The percentages of
normals and deviations in Bloomington ranged between

the overjet distribution percentages found in Frank-
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fort and Indianapolis. Furthermore, when SES and age
were controlled, no significant difference was found
when the 3 cities were compared. To the author's know-
ledge, no information has been published in which the
relationship between fluoride and overjet was studied.

The results of this investigation demonstrated
that there was an association between overjet distri-
bution and SES. A significant difference (P< ,02) was
found in the overijet distribution of the 3 sociéeco~
nomic levels., An interesting trend was found, for the
pereentage of children with normal overjet decreased
ag SES increased. Also, the percentage of children
with overjet deviations increased as SES rose., A pos=-
sible explanation for these findings was that oral
habits were more prevalent as SES increased. Oral
habits were not recorded in this study, but Calisti et
allo found a significant positive relationship between
the prevalence of oral habits and the socioeconomic
levels of preschool children.

In the sample of children studied, the distri-
bution of the vertical overbite of the central inci-
sors was apparently not related to the fluoride content
of the drinking water. Analysis of the overbite distri-
bution, utilizing the Sﬁé and age groups as controls,

indicated that a significant difference (p< .05) was



o B

found only in the 11 to 13 year group when Bloomington,
Frankfort, and Indianapolis were compared. However,
this difference apparently was not related to fluoride,
for the distribution of the overbite groups was similar
in Bloomington and Indianapolis but differed in Frank-
fort., No prior research was found relating overbite to
the fluoride content of the drinking water,

No significant difference was found in the over-
bite distribution when only socioeconomic levels were
compared., However, the trend of the overbite distri-
bution was similar to that of the overjet distribution,
for the percentage of children with normal overbite de-
creased as SES increased. Overbite deviations were
most frequent in the high SES group and decreased as
SES decreased. From the information obtained in this
study, it appears that there may possibly be a subtle
association between the positions of the anterior teeth
of rhildrern and the socioeconomic level. Further study
is needed to confirm this association,

The vesults of this study indicated that the pre-
valence of cross-bite of 1 or more teeth was apparently
not related to the fluoride content of the drinking

water or to socioeconomic level. No significant differ-

ence was found in the prevalence of cross-bite when the

3 cities were compared, with and without the control
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groups, or when socioceconomic levels only were compared,
Pelton and Elsasser2 found that the prevalence of cross~
bite in 8 to 9 year old children was slightly lower

in the fluoride area as compared to the fluoride-free
area and that the prevalence of cross-bite was con-
siderably lower in the 10 and 11 year old children from
the fluoride area, However, this data was not sub-
jeeted to a biometrical analysis. In the literature re-~
viewed by the author, no other reports were found in
which the prevalence of cross~bite was related to fluo-
ride or to socioeconomic level.

The results of this study indicated that the prev-
alence of anterior open~bite apparently was not related
to the Ffluoride content of the drinking water. A sig-
nificant difference was found when the 3 cities were
compared but the deviations were not correlated with the
fluoride content of the water. The percentage of chil-
dren with anterior open-bite was similar in Bloomington
(3.4 per cent) and Indianapolis (3.0 per gent) but was
lower in Frankfort (0,4% per cent). Okyay found a
slightly higher percentage of open~bite in a fluoride
eity as compared to a fluoride-defieient city, but the
difference was very small.

The prevalence of anterior open-bite apparently

was not related to socioeconomic level, for no pignifi-
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cant difference was found when the 3 socioeconomic
levels were compared. This finding may contradict the
suggestion previously made that undesirable oral habits
were possibly associated with the difference in the
frequency of overjet deviations by socloeconomic level,
since oral habits have been frequently related to an-
terior open-bite. Before a more conclusive statement
could be made, oral habits and the other factors that
have been previously associated with anterior open~bite
and overjet deviations, i.e., dentofacial skeletél de-
velopment, soft tissue morphology and function, etc.,
would have to be evaluated. To the author's knowledge,
there was no previous research concerning the associa-
tion of anterior open-bite and socioeconomic level.

The observations of this study indicated that
premature loss of 1 or more deciduous cuspids and/or
molars was not apparently directly related to the fluo-
ride content of the communal water supply. When the
age and SES groups were controlled, the percentage of
children with premature loss of deciduous teeth was
consistently highest in Frankfort. The percentages for
the fluoride-deficient ecity, Bloomington, ranged be-
tween those of the two fluoride cities but were gener-
ally more similar to those found in Frankfort. These

findings were undoubtedly influenced by the demand for
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dental service and the availability of dental treatment
in the respective cities. Unfortunately the assessment
of these factors was not undertaken in this study.
Muhler23 has reported some pertinent findings among
children of the same 3 cities, indicating that the av-
erage age of the initial visit to the dentist was 8.16
years in Frankfort, 5.45 years in Bloomington, and 4,85
years in Indianapolis. Furthermore, Muhler reported
that the percentages of children who had never been to
the dentist were: Frankfort 59.5 per cent, Bloomington
44,2 per cent, and Indianapolis 37.1 per cent. The ap-
plication of these findings to the author's study would
imply thét the demand for dental service and/or the
availability of dental treatment were not similar in
the 3 cities. The extent that these factors modify the
prevalence of premature loss of deciduous cuspids and
molars was not known. To obtain more conclusive results
regarding the prevalence of premature loss of deciduous
teeth in these 3 cities, the level of dental care avail-
able and the attitudes of the children and their parents
ghould be evaluated in future studies,

Some interesting findings concerning the premature
loss of 1 or more deciduous cuspids and/or molars were
A

obtained when the sample was separated only by SES.

significant difference (P<.02) was found when socioeco-
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nomic levels were compared, and there was a negative
association between premature loss of deciduous teeth
and SES. These findings indicate that in the children
studied, there was a definite association between socio-
economic level and the premature loss of deciduous teeth.
16, 17, 18, 19
Other authors have reported that loss of
permanent teeth was most frequent in the low socioeco-
nomic level. Relating the level of dental care to SES,
Castaldi et alzl reported that the dental treatment
level was most favorable in the high socioeconomic group.
The author's findings in the children of Bloomington,
Frankfort, and Indianapolis indicate the importance oi
controlling for SES in studies concerned with the pre-
valence of missing teeth.

The data for the modified Angle classification of
occlusion did not reveal outstanding differences which
were clearly related to the presence of fluoride in the
communal water supply. In several instances, signifi-
cant differences were found when 2Icomington, Frankfort,

and Indianapolis were compared. Further analysis re-

vealed that the differences were similar in each compar-

ison of the 3 cities. These consistent deviations were:

(1) Bloomington had the largest percentage of Class I
malocelusions, (2) Frankfort had the lowest percentage

of Class I malocclusions and the highest percentage of
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Class II and III cases, and (3) Indianapolis had the
largest percentage of ideal occlusions. When both
fluoride cities were compared to the fluoride~deficient
ceity, a lower.prevalence of Class I malocclusion and a
higher prevalence of Class II malocclusion was found in
Frankfort and Indianapolis. The lower prevalence of
Class I malocelusion in the fluoride cities agrees with
the findings of Plater,l Hill et al,7 and Ast et al?.
However, Walthers reported a higher prevalence of Class
I malocclusion in the fluoride areas than in the fluo-
ride~deficient areas. The larger. percentage of Class
IT malocclusion recorded in the fluoride cities during

1
this study did not agree with the findings of Plater,

Hill et a1,7 Walther,8 or Ast et al.g Congidering
that the differences found in this study were sometimes
small and that there was considerable variation in the
distribution of the classes of occlusion among the
cities, it was not possible to make a conclusive state-
ment regarding the relationship of fluoride in the com-
munal water supply to the distribution of the classifi~
cation of oceclusion.

Yo consistent trend was found in Bloomington,
Frankfort, and Indianapolis relating the distribution
of the classification of occlusion to socioeconomic

level. Therefore, within each eity there was apparently
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no direct association between the distribution of the
classification of occlusion and socioeconomic level,
In the literature reviewed by the author, no research
was found in which any classification of occlusion was
related to socioeconomic level,

Factors regarding the classification of occlusion
which may have influenced the findings of this study
were that the classification probably did not adequately
describe the occluéion and/or that the application of
the classification was not consistent or accurate, Oth-

27, 28, 29, 30
er authors have previously acknowledged
the deficiencies in the various methods of vecording the
occlusion and have indicated the need for an improved
method of assessment of the occlusion which would be ap-
plicable to epidemiological research. Also, the possi-

bility of error in the application of the classification

used in this study must be considered.
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The purpose of this study was to provide addi
tional information regarding the relationship of fluo~
ride in the communal water supply to the ocelusion of
children, In the 3 Indiana cities investigated, the
communal water supply was similar except for the fluoe
ride ion content, Bloomington wae essentially fluo-
ride-free, as the fluoride content was less than 0,1
part per million, Frankfort had naturally occurring
fluoride and the level ranged from 0,7 to 1.1 parts
per million. Indianapolis was fluoridated with sodiunm
silicofluoride in 1951, but the optimum level was not

maintained and the fluoride content ranged from 0.5 to

0.8 parts per million.
The sample consisted of 9535 white school children

and was equally divided by sex. The age range was from

7 to 9 years and 11 to 13 years.

The clinical examination of the occlusion included
millimeter measurements of the first permanent molar re-
lationships, horizontal ov&riot, and vertical overbite.
Other findings recorded were the elassification of oc-
elusion and the prevalance of cross-bite, anterior open-

bite, and the premature loss of deciduous cuspide and

molars,
Tach child was interviewed and his socioeconomic

status was determined with Duncan's occupational SES
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index,

The salient conelusion of this atudy was that the
differences in the measurements or observations of the
occlusion in the children of Bloomingten, Frankfort,
and Indianapolis were apparently not related to the fluw
oride content of the communal water supply. This cone
clusion was supported by the fellowing results:

(1.) right and left first permanent molar re-
lationships were not related to the flu~
oride content of the water supply,

(2.) horizontal overiet of the central inci.
gors was not related to the fluoride
content of the water supply,

(3.) vertical overbite of the central ineci-
sors was not related to the fluoride cone
tent of the water supply,

(4,) the prevalence of cross-bite of 1 or
more teeth was not related to the flue-~
ride content of the water supply,

(5,) the prevalence of anterior open-bite
was not related to the fluoride content
of the water supply,

(6.) no outstanding differences in the modi-
figd Angle alaseification of occlusion

wepe clearly related to the flueride con-
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tent of the water supply.
Furthermore, the premature loss of 1 or more deciduous
cuspids and/or molars, a possible contributing factor
to malocclusion, was not directly related to the fluo-
ride content of the drinking water.

The results of this study indicated that there
was an associlation between the horizontal overjet of
the central incisors and the socioeconomic level, A
significant difference (P< .02) was found in the over-
jet distribution of the 3 socioeconomic levels., A pos-
itive association was found, whereby, the percentage of
overjet deviations increased as the SES improved.

The premature loss of 1 or more deciduous cuspids
and/or molars was directly related to SES. When the 3
socioeconomic levels were compared, a significant dif-
ference (P< .02) was found. A negative association was
present, for the premature loss of 1 or more deciduous
cuspids and/or molars increased as the SES decreased.

The other aspects of the occlusion studied were
apparently not related to SES.

FPuture studies should include a more thorough as-

sessment of the occlusion and of the contributing fac-

tors to malocclusions The author felt that the method

of recording the occlusion utilized in this study was

an improvement over previous epidemiological methods.
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Refinement of this method to include a more complete
evaluation of the dental, skeletal, and soft tissue
relationships would permit a more critical appraisal

of the oceclusion.
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A study to determine the relationship between the occlusion
of children and the fluoride content of the communal water sup-
ply was undertaken in 3 Indiana cities (Bloomington 0 - 0.1 ppm,
Indianapolis 0.5 - 0.8 ppm, and Frankfort 0.7 = 1.1 ppm), The
sample included 955 white school children, 7 to 9 and 11 to 13
years of age. Age, sex, and socioeconomic status (SES) were
controlled in the study. Socioeconomic status was determined by
Duncan's index. The clinical examination of the ocelusion in-
cluded measurements of the first permanent molar relationship,
overjet, and overbite, and also observations regarding the Angle
classification and the prevalence of cross-bite, anterior open-
bite, and the premature loss of deciduous cuspids and molars.
The chi-square test for significance was used.

The results of this study indicated that the differences re-
corded in the various measurements and observations of the oceclu-
sion in the 3 cities were apparently not related to the fluoride
content of the water.

Analysis of the data after controlling for SES only, indi-
cated a significant difference (P<.02) in the overjet distribu~

tion of the 3 socioeconomic levels and a positive association

between overjet deviations and SES. The premature loss of 1 or

more deciduous cuspids and/or molars was significantly different

(P<.02) when socioeconomic levels were compared, and a negative

association was found between premature loss and SES. Other as-

pects of the occlusion were apparently not related to SES.

The method of assessment of the occlusion appeared valid,

but refinements would permit a more eritical appraisal of the

ocelusion.
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