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This study indicated that distoclusion de-
creased significantly with age and was more
prevalent in siblings of children with Class
II molar relation as compared with the prev-
alence for the total population. Children
of middle socioeconomic status (SES) and
girls with Class I molar relation had prev-
alences of posterior crossbite significantly
greater than lower SES children and boys,
respectively. Finger habits wer-e highly as-
sociated with posterior crossbite (P < 0.001)

The influence of deciduous molar relations
on tooth position and occlusion of the per-
manent dentition is well appreciated. Never-
theless, little epidemiologic data are avail-
able regarding factors associated with oc-
clisal relations of the deciduous molars in
preschool children. In the study of antero-
posterior molar relations of preschool chil-
dren, Baumel and Sillman2 observed no
clhanges with age, whereas Humphreys and
Leighton3 lhave reported a slight increase in
the prevalence of Class II molar relation in
children between the ages of 2 and 5 years.
Nanda,4 however, has reported no change in
the prevalence of Class II molar relation
(distal step at terminal plane) , but rather
a significant increase with age in the pre-
valence of Class III molar relation (mesial
step). Tremendous increments of adjustive
growth have been reported to take place in
clildren witlh Pierre Robin syndrome,5 but
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a reduction in the anteroposterior discrep-
ancy in molar relations in presumably nor-
mal children between ages 2 and 5 years
has been less apparent.

Althouglh finger habits are known to be
significantly related to malocclusion6-9 and
finger lhabits are usually reported to occur
more freqtsently in clildren of more favor-
able socioeconomic status (SES) ,6,8 some in-
vestigators have reported little3 or no as-
sociation6 between SES and malocclusion in
presclhool clhildren. In view of the limited
nulmber of reports pertaining to occlusion
in preschool children and the contradictory
findings concerning age-changes in deci-
duous molar relations, a further investiga-
tion seemed appropriate. The study pre-
sented here is based on data from 680 white
children, ages 2.5 to 6.0 years, who repre-
sented about 36 states and the District of
Columbia.

Materials and Methods
A survey of the nutritional status of pre-

school children in the United States was
carried out in the years 1969 and 1970. The
methods of selection for the national sam-
ple10 and for those given medical11 and
dental examinations12 have been described
previously. Although 957 white children
were given dental examinations, for this
report occlusal assessments are based only
on data from clhildren who had completed
deciduous tooth emergence. Thus, data for
680 clhildren were used for analysis. All ex-
aminations were given by one dentist (the
authlor) with the aid of a mouth mirror and
portable dental light. Occlusion was assessed
wlhile each child was biting on his or her
back teeth with the jaw in centric relation.
Occlusal comparisons were based on meas-
urements of anteroposterior molar relations
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and posterior lingual crossbite. Molar re-

lation was defined as follows: Class I, the
distal surfaces of the maxillary and mandib-
ular molars were in the same vertical plane
or the mesiobuccal cusp of the maxillary
second molar was in contact witlh the mesio-
buccal groove of the mandibular second
molar, or both; Class II, the distal surfaces
of the mandibular second molars were pos-

terior to the distal surfaces of the maxillary
second molars; Class III, the mesiobuccal
cusp of the maxillary second molar occluded
with the distobuccal cusp of the mandibular
second molar. Canine occlusion was used as

a second reference for occlusal status using
criteria similar to those of Foster and
Hamilton.13 If there was a disparity in oc-

clusal classification between canine and mo-

lar relations, the molar relation was re-

assessed and the final decision made on the
basis of molar relation. For the purposes of
calculations of prevalence, children were

classified as Class II or Class III on the basis
of bilateral occturrence only. Teeth were

considered in lingual crossbite when the
maxillary teeth occluded in lingual relation
to the mandibular teeth. Assessments for
SES were based on ratings of occupation,
source of income, dwelling type, and dwell-
ing area according to the Warner Index
Stratification Characteristic.'4 Children were

distributed among four of fivTe SES equiv-
alents, these being lower-lower, upper-
lower, lower-middle, and tipper-middle, with
no clhildren classified as being in the upper

SES. For the purposes of this report, chil-
dren of the lower-lower and upper-lower
SES were designated as lower SES only and

TA]
PREVALENCE OF CLASS II MOLAR RELA1

UNITED STA'

those of the lower-middle and upper-middle
SES were designated as simply middle SES.

Results
The prevalences of Class II molar relation

in boys and girls were 21.4 and 16.9%,
respectively. Since these differences were not

significant statistically, data for boys and
girls were combined and the prevalence of
Class II molar relation was computed by
one-year age intervals as shown in Table 1.
The prevalence decreased from 26.5%o in

the 2-year-old to 14.1% in 5-year-old chil-
dren. The prevalence for age groups 2 and
3 years combined (24.3%) was significantly
greater (P < 0.01) than the prevalence for
age groups 4 and 5 years combined (15.8%)
by chi-square test (x2 = 7.59, df 1). There
were no children in age groups 2 and 3
years with Class III molar relation, whereas
7 of 412 children (1.7%) in age groups 4
and 5 years had Class III molar relation.
The number of children witlh Class III
molar relation was too small to allow any

meaningfuil conclusion. These observations
indicate that there was a slight increase in

Class III molar relation and a significant
decrease in Class II molar relation as age

increased. Altlhough these data are from
cross-sectional study, the findings are com-

patible with a theory of lhorizontal man-

dibular catch-up growth in normal children
during the preschool years.

Class II molar relation then was com-

puted for children of middle and lower SES.
The prevalence of Class II molar relation
in boys of the lower SES (21.0%T,) and mid-
dle SES (21.9%) was about the same. The

BLE 1

TION BY AGE, BOYS AND GIRLS COMBINED,
LTES, 1969-70

Age Group
Age No. with 2 to 3 vs 4 to 5
Group Class II Molar Prevalence Prevalence
(Year) N Relation (%) (%) X2

2 68 18 26.5
24.3

3 200 47 23.5
7.59*

4 207 36 17.4
15.8

5 205 29 14.1

All ages 680 130 19.1
* P<0.O1.
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TABLE 2
PREVALENCE OF POSTERIOR LINGUAL CROSSBITE IN TOTAL SAMPLE OF WHITE
CHILDREN, AGES 2.50 TO 5.99 YEARS COMBINED BY SOCIOECONOMIC STATUS

(SES) AND SEX, UNITED STATES, 1969-70

Boys Girls Both Sexes
X2 for Low

Socioeconomic Crossbite Crossbite Crossbite vs Middle
Status N (%) N (%) N (%) SES

Lower SES 176 2.9 174 5.2 350 4.6
6.79*

Middle SES 160 7.5 170 11.8 330 9.7

Combined SES 336 5.7 344 8.4 680 7.1

X2 for boys vs girls 1.98

0 P<0.025.

prevalence of Class IL molar relation in
girls of the lower SES (18.4%) was greater
than in girls of the middle SES (15.3%).
With sex groups combined, the prevalences
in lower and middle SES children were 19.7
and 18.5%, respectively. The sliglht differ-
ences in the prevalence of Class II molar
relation by SES were not significant.
The prevalence of Class II molar relation

then was studied in siblings of children with
Class II molar relation. Of 37 siblings who
had completed deciduous tooth emergence,

13 (35.1%) had Class II molar relation. If
the population prevalence is assumed to be
19.11% (Table 1), the prevalence in the
siblings is significantly greater than the ex-

pectancy (P < 0.05).
The prevalence of posterior lingual cross-

bite was computed by SES, with sex groups

separate and combined, for all children
(Table 2) and for children with only Class
I anteroposterior molar relation (Table 3).

In the total sample of children, there was a

greater prevalence of posterior lingual cross-

bite in both boys and girls of the middle
SES. With sex groups combined, the dif-
ference between the prevalence of crossbite
in children of the middle and lower SES
was significant by chi-square test (P < 0.025).
Although girls had a greater prevalence of
posterior crossbite than boys (Table 2),
with data for SES combined the difference
was not significant by chi-square test (x2 =
1.98) until comparisons were based only on

thildren with Class I molar relation as

shown in Table 3 (x2 = 5.62, P < 0.025).
The difference between the sexes became
significant in the latter case because seven

boys with posterior crossbite who had Class
II or Class III molar relations were elimi-
nated from the numerator, whereas only one

girl with Class II molar relation was elimi-
nated. In this sample of children, posterior
lingual crossbite was associated highly with

TABLE 3
PREVALENCE OF POSTERIOR LINGUAL CROSSBITE IN 543 WHITE CHILDREN
WITH CLASS I MOLAR RELATION, AGES 2.50 TO 5.99 YEARS COMBINED,
BY SOCIOECONOMIC STATUS (SES) AND SEX, UNITED STATES, 1969-70

Boys Girls Both Sexes
X2 for Low

Socioeconomic Crossbite Crossbite Crossbite vs Middle
Status N (%) N (%) N (%) SES

Lower SES 138 2.9 129 6.5 277 4.7
5.93*

Middle SES 122 6.6 144 13.2 266 10.2

Combined SES 260 4.6 283 9.9 543 7.4

X2 for boys vs girls 5.62*
P < 0.025.

Vo 1 54 No. 4



J Dent Res July-August 1975

finger sucking. Sixteen of the 40 clhildren
(40%) witlh Class I molar relation wlho lhad
a posterior crossbite lhad finger lhabits. Of
the remaining 503 chiildren witlh Class I
molar relation and no posterior crossbite,
only 74 (14.70%) liad finger liabits. The dif-
ference in lhabits between the two groups
was significant (X2 = 17.1, P < 0.001).

Discussion
Although these findings are based on

cross-sectional investigation, the significant
reductions in the prevalence of Class II mo-
lar relation with advancing age suggest that
a reduction in anteroposterior discrepancy
in molar relations may take place in chil-
dren between the ages of 2 and 5 years.
There was a 46% reduction in the preva-
lence in children between these ages. Some
investigators have reported little or no
change in molar relations with increasing
age,l-3 whereas Nanda4 h-as reported a sig-
nificant increase in the prevalence of Class
III molar relations (mesial step) and a sig-
nificant reduction in overbite and overjet
as children became older. Because of dif-
ferences in criteria for the assessment of mo-
lar relations, comparisons of prevalence cal-
culations from different studies are difficult
to make. Many of the children that Nanda4
classified as having Class III molar relation
would probably have been classified as Class
I in this study. The findings of Nanda,4
however, are in a similar direction to those
reported here. Both studies suggest a mesial
shift of the mandible in children between
the ages of 2 and 6 years, which may have
been caused by growth.
The findings of a significantly greater pre-

valence of Class II molar relation in siblings
of children with distocclusion as compared
with the total population are of the same
magnitude and direction as those reported
by Humphreys and Leighton.3
With regard to sex and SES, Myllarni-

emi15 has reported that several investigators
have observed a greater prevalence of suck-
ing habits in girls; others6,8 have reported
a greater prevalence of sucking habits in
children of more favorable SES as compared
with boys and children of the lower SES.
The effect of digital sucking on the narrow-
ing of the maxillary arch also has been well
established.5.8.16 Therefore, the finding that
girls and children of middle SES had signif-
icantly greater percentages with crossbite

related to finger habits was not unexpected.
It is also notewortlhy that wlheieas finger lhab-
its decrease(d witlh age, the prevalence of
posterior crossbite remained about the same.
These data are not slhown in the tables. Al-
tlhouglh discontinuation of active sticking
Ilabits before age 6 years lhas l3een reported
to result in little additional risk of maloc-
clusion,78 the findings in this study suggest
that discontinuation of digital stLicking may
not result in the reestablislhment of normal
occlusion in the posterior segment of the
arch.

Conclusions
An epidemiologic study of deciduous mo-

lar relations in 680 United States white chil-
dren indicated that tile prevalence of Class
II molar relation decreased significantly with
advancing age and that siblings of children
with Class II molar relation had a prevalence
of Class II molar relation significantly
greater than the prevalence for the total
population. The prevalence of posterior
lingual crossbite was significantly greater in
children of middle SES and in girls as com-
pared with children of lower SES and boys,
respectively. Oral habits were highly asso-
ciated with posterior lingual crossbite.
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