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AN ASSESSMENT OF THE OCCLUSION
OF THE TEETH OF CHILDREN

James E. Kelly, D.D.S., Marcus Sanchez, and Lawrence E. Van Kirk, D.D.S.,
Division of Health Examination Statistics

INTRODUCTION

In December 1965 the Division of Health Ex-
amination Statistics successfully concluded a sur-
vey of the health of the Nation's children aged
6-11 years, The survey began in June 1963 and
was the second of the Health Examination Survey
programs, or '‘cycles," which, launched succes-
sively, produce statistical informationabout the
health of specific segments of the United States
population. The conduct and operation of the chil-
dren's cycle closely followed a blueprint prepared
for the preceding adult cycle. Examinations were
conducted at 40 randomly selected locations in 25
States by means of mobile examination centers
manned by physicians, dentists, psychologists,
nurses, and technicians,” Before a child was ex-
amined, information was obtained from the parent
of the child, including demographic and socio-
economic data on the household members as well
as medical history, behavioral, and related data
on the child to be examined.

The target population totaled approximately
23.8 million children (table III, appendix II), It
was defined as all noninstitutionalized children
aged 6-11 living in the United States (including
Alaska and Hawaii) except those living on lands
reserved for the use of American Indians, To ob-
tain statistically valid estimates about the health
of so many people, a probability sample was de-
signed and selected by a complex scientific pro-
cedure (appendix IlI). The sample consisted of ap-
proximately 7,400 children, or about 185 at each
location,

Each sample child whose parents consented
to his or her participation in the survey received
the same examination, which usually lasted about
3 hours. Many tests undergone by the childrenand

many measurements recorded by examiners fo-
cused on factors related to biological and psy-
chological aspects of growth and development.
A pediatrician examined the nose, throat, ears,
heart, and neuromuscular system of each child.
The teeth and their supporting structures were
examined by a dentist; and tests of intellectual
development, school achievement, and personal-
ity development were administered by a psy-
chologist. Other procedures included tests of
vision, hearing, exercise tolerance, grip strength,
and breathing capacity. Blood pressure levels and
electrocardiograms were recorded as well as
height, weight, and other body measurements.

The dental examination was conducted by
five dentists employed at various times during
the survey, Teeth were classified as sound,
filled, decayed, filled-defective, and nonfunc-
tional-carious. The absence of permanent teeth
was recorded as well as the presence of arti-
ficial teeth and exposed root remnants. Radio-
graphs of the teeth were not taken, An adjust-
able examining chair, a standard light source,
and a mouth mirror and explorer were used
during the examination, which usually lasted
about 10 minutes,

The dental examination also included the
measurement of various components of occlu-
sion, The procedure for assessing the occlusion
of children and the training received by exam-
ining dentists are described in appendix I, Among
the variables recorded were

Vertical overbite or openbite
Overjet of upper of lower incisors
Posterior crossbite

Tooth displacement

Buccal segment relationship



At the survey's close, 96,0 percent of the
7,417 sample children had been examined. In-
formation about the dental condition of the 298
unexamined children is not available to the sur-
vey staff. There are grounds, however, for as-
suming that nonresponse did not seriously bias
estimates based on survey findings, Nonrespond-
ents made up only a small proportion of the en-
tire sample and, moreover, information collected
by household interview about both respondents
and nonrespondents revealedno marked differen-
tials in response rates associated with various
demographic characteristics including age, sex,
race, geographic region, population density, par-
ents' education, and family income,!

This report presents estimates of the occur-
rence and distribution of selected components of
the occlusion of children's teeth. It includes na-
tional estimates of the number of children with
normal occlusion and the number with various
degrees of malocclusion. In addition, the relation-
ship of occlusal status with age, sex, race, and
other selected demographic characteristics (ap-
pendix II) is examined and, finally, the relation-
ship of occlusal status with both thumbsucking
and orthodontic care is briefly analyzed.

Occlusion was assessed by the Treatment
Priority Index (TPI), which combines selected
major components of occlusionto obtaina weighted
score indicating the severity of malocclusion
present in an individual? As measured by the
TPI, occlusal status ranges from virtually ideal
occlusion (score of 0) to very severe malocclu-
sion (score of 10 or more),

The TPI, an important outgrowth of the Bur-
lington Orthodontic Research Project of the Uni-
versity of Toronto, was developed to find out
whether preventive orthodontic treatment signifi-
cantly reduced the occurrence of malocclusion
among children., The proposed TPI was initially
described in the 1960 Annual Report of the Bur-
lington Orthodontic Research Centre) Its later
development was described in a publication of
the National Center for Health Statistics.”

Largely because of the varying tooth erup-
tion status of children aged 6-11, population es-
timates of the number of children with given oc-
clusal variables differed widely, For example,
both displaced teeth and posterior teeth in a
crossbite relationship could be measured for all
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Figure 1. Percent of children with TPI scores, by age: United
States, 1963-65.

sample children, Thus estimates of the distri-
bution of those two variables are presented for
the entire population of U.S, children aged 6-11
years. On the other hand, estimates of the Treat-
ment Priority Index apply only to 17,7 million
children, The smaller referent population resulted
in this instance because to be given a TPI score
a sample child must have had fully erupted upper
and lower permanent central incisors and many
younger children did not. In addition, the child
must have had all oxr all but one of the other com-
ponent measurements needed to compute a TPI
score, When one component was missing, it was
imputed by the procedure explained in appendix
III. The estimated percent of U.S, children with
TPI scores by age is shown in figure 1. The esti-
mated population is shown in each detailed table
when the number is less than 23.8 million, the
total U,S, population of noninstitutionalized chil-
dren aged 6-11 at the time of the survey.

FINDINGS

Components of Occlusion

Vertical Overbite or Openbite

""Overbite'' and 'openbite" are descriptive
terms referring to the vertical relationship of



the upper and lower incisors (appendix I). With
the teeth resting together, overbite is present
when the leading (incisal) edges of the upper
front teeth overlap those of the opposing lower
teeth, When that relationship is reversed so the
leading edges of the upper teeth lie above those
of the lower, an openbite is present, The esti-
mates in tables 1 and 2 apply to children with
fully erupted permanent upper and lower incisors
whose vertical relationship could be measured.

Anterior openbite was found in only 5.7 per-
cent of the children, An estimated 50.7 percent
of the children had overbite measurements of
0-3 mm.,, the normal range. An estimated 37.0
percent had slightly excessive overbites of 4-5
mm, More severe overbites of 6 mm, or more,
which can be clinically significant, were found in
about 7 percent of the children, The percent of
boys and girls with specified overbite measure-
ments did not differ significantly.

Both the prevalence and severity of vertical
overbite were associated with race, About 96 per-
cent of the white children had overbites compared
with about 84 percent of the Negro children. In
addition, extreme overbites (figure 2) measuring
6 mm. or more occurred in significantly more
white children (7.6 percent) than Negro children
(0.8 percent),

On the other hand, significantly more Negro
children than white children had openbites—16.3
percent as against only 4.0 percent, Significantly
more Negro children algo had severe openbites
(figure 3), which can impair function and adver-
sely affect children's appearance. For example,
about 10 percent of the Negro children had open-
bites measuring 2 mm. or more, but only about
1 percent of the white children had openbites of
such severity,

A small number of children had upper and
lower incisors that met edge-to-edge. They were
classified as having openbites méésuring 0 and
lower overjets measuring 0.

Overjet of Upper or Lower Incisors

"Upper overjet" and 'lower overjet" are
terms that describe the horizontal relationship
of the upper and lower incisors (appendix I), With
the reeth resting together, upper overjet is pres-
ent when the upper anterior teeth lie in front of

the opposing teeth; when that position is reversed
the lowers lie in front of the uppers, resulting
in a lower overjet, Upper overjet of 0-5 mm, is
generally accepted as the normal relationship.
The estimates in tables 3 and 4 apply to children
with fully erupted permanent upper and lower in-
cisors whose horizontal relationship could be
measured,

An estimated 82.0 percent of the childrenhad
upper overjets measuring from O through 5 mm.
Severe upper overjets of 6 mm, or more occurred
in about 17 percent of the children, Excessive
overjet of the lower incisors (figure 4)of1 mm. or
moxe which, as well as excessive upper overjet
(figure 5), impair function and mar children's
éppearance, occurréd in about 1 percent of the
children, The percent of children with specified
upper or lower overjets did not vary signifi-
cantly by either race or sex,

Posterior Crossbite

Approximately 8 percent of the children had
at least one upper premolar or molar in cross-
bite to the lingual (toward the tongue) of the op-
posing lower teeth, and approximately 2 percent
had upper posterior teeth in crossbite buccally
(toward the cheek). (See tables 5 and 6 and ap-
pendix L) Figure 6 illustrates a child's upper
posterior teeth in a lingual crossbite relation-
ship.

Tooth Displacement Score

Crooked teeth, perhaps the most widely rec-
ognized sign of malocclusion, impair biting and
chewing, The appearance of children with ex-
tremely crooked front teeth is unsightly, some-
times even to the point of disfigurement. Mala-
ligned teeth may also be a predisposing factor
in the onset of gingivitis and more advanced
periodontal disease,

Because the degree of malalignment, as well
as the number of malaligned teeth, can adversely
affect both the appearance and function of chil-
dren, the estimates presented in table 7 are dis-
placement scores, not merely counts of mala-
ligned teeth. A displacement score is the sum of
the number of teeth with minor malalignment
plus twice the sum of the number of teeth with



Figure 5. Illustration of overjet of upper front teeth.

Figure 6. Illustration of upper posterior teeth in lingual cross- Figure 7. Hlustration of malaligned teeth and anterior apen-
bite relationship. bite.



major malalignment (appendix I), A tooth with
major malalignment is displaced 2 mm, or more
or rotated 45° or more; a tooth with minor mala-
lignment is obviously displaced but displaced less
than 2 mm. or obviously rotated but rotated less
than 45°, In the development of the Treatment
Priority Index, a tooth displacement score of 4
or more was assumed to be of critical severity.
Figure 7 illustrates the appearance of a child
with severely malaligned teeth,

Approximately 58 percent of the childrenhad
no teeth that were obviously displaced or rotated
(table 7). About a third had tooth displacement
scores of 3 or less, and only about a tenth had
scores of 4 or more,

Buccal Segment Relationship

Neutroclusion is the normal anteroposterior
relationship of the upper with the lower teeth,
When opposing molars interdigitate in front of
the normal position, mesioclusion is the resulting
relationship and when behind the normal position,
distoclusion (appendix I),

Approximately 54 percent of the children were
found to have neutroclusion, 35 percent distoclu-
sion, 10 percent mesioclusion, and 1 percent an
asymmetrical relationship (table 8), The buccal
segment relationship was determined largely by
observing the interdigitation of opposing 6-year
molars on both the right and left sides (appendix
D).

The prevalence of buccal segment relation-
ships other thanthe mixed (asymmetrical) varied
significantly by race. About 72 percent of the
Negro children had neutroclusion as compared
with only about 51 percent of the white children,
Significantly more Negro children than white
children were classified as having mesioclu-
sion--13,7 percent as against 9.4 percent, On the
other hand, the percent of white children (38.8)
with distoclusion was about three times larger
than the percent of Negro children (13.6),

Treatment Priority Index

Distribution of TPl Scores

Approximately one-fourth of the estimated
17,7 million children with TPl scores had zero
scores (figure 8, table 9). About three-quarters
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IFigure 8. Percent of children with specified TPI scores: United
States, 1963-65.

had scores less than 5. Scores for the remaining
children were as high as 13 or more, but only
about 1 out of every 20 children had scores of
10 or more,

Significantly more Negro children than white
children had zero scores, 33.1 and 22,9 percent,
respectively, Differences between the percents of
children with specified scores greater than0 were
not consistently associated with either sex or race,

Children are distributed according to spe-
cified TPl scores and by age in table 10, The
proportion of children with higher scores in-
creased neither markedly nor consistently with
advancing age, suggesting that individual TPI
scores change relatively little during ages 6
through 11, Data from the Burlington serial con-
trol group also showed only a small increase in
TPI scores with age.” From ages 6 through 16,
the average TPI for Burlington children increased
only about one point, a rise largely attributed to
increasing tooth displacement scores.

Severity of Malocclusion

During the development of the Treatment
Priority Index, a scale ranging from O (virtually
classic normal occlusion) to 10 (very severe
handicap with treatment mandatory) was selected
arbitrarily to express the relative severgty of
malocclusions occurring among children,” The
scale was constructed with the assumption that



no score, or cutoff point, clearly distinguishes
children requiring orthodontic treatment from
those who do not, Thus even as orthodontists do
not always agree on the severity of malocclu-
sion in a particular child, equivalent TPI scores
do not always exactly reflect the same degree of
severity, Variability in evaluating the severity
of malocclusion is due chiefly to the several oc-
clusal components whose deviations either by
themselves or in various combinations may con-
stitute malocclusion, However, the TPI is highly
reproducible in the hands of trained examiners,
and significant differences between average
scores for large groups of people undoubtedly
reflect real differences in occlusal status.*

To establish a scale to classify children ac-
cording to their relative need for orthodontic
treatment (case severity), six conditions which
can be associated with malocclusion including
unacceptable appearance, impaired masticatory
function, and speech impairment were taken into
consideration,® The resulting scale suggested by
Grainger is as follows:

Malocclusion
severity Interpretation
scale
0 Virtually classic normal occlusion
1-3 Minor manifestations and treatment

need is slight

4-6 Definite malocclusion but treatment
elective
7-9 Severe handicap, treatment highly
desirable
10 Very severehandicap with treatment
mandatory

National estimates of the percent of chil-
dren accordingto case severity are shownby race
and sex in table 11, An estimated 24.4 percent
of the children were classified as having normal
occlusion, and 39.0 percent as having only minor
manifestations of malocclusion, An estimated
22.4 percent had definite malocclusion: for which
treatment was elective, The scores of the re-
maining children ranged from 7 through 10, with
treatment "highly desirable' for an estimated 8.7
percent and ''mandatory'" for an additional 5.5
percent.

Not only did significantly more Negro chil-
drenthan white children have zero scores (normal
occlusion), as previously noted, but significantly
more also had very severe malocclusion with
treatment mandatory—8.2 percent as against 5.0
percent for white children., Differences in the
prevalence of malocclusion classified by case
severity were not associated with sex,

Malocclusion Syndromes

Table 12 shows the distribution of children
according to type of malocclusion syndrome and
specific TPI score, The syndrome under which
a child's malocclusion was classified was de-
termined by the occlusal component that contri-
buted the greatest weight to his orher TPI score,
When tooth displacement was the dominant weight,
the child's condition was assigned to one of two
syndromes: maxillary expansion (when either dis-
toclusion or buccal crossbite was present) or
maxillary collapse (figure I, appendix I), It should
be understood that classification by syndrome
type is not a diagnosis of the child's malocclu-
sion but a crude description of the defect in-
volved, The occlusal defects only of those chil-
dren with TPI scores of 4,5 or more were clas-
sified by type of syndrome.

Upper overjet, the most prevalent syndrome,
occurred in an estimated 1,7 million children,
and lower overjet, the least prevalent, occurred
in an estimated 76 thousand. Anestimated 214,000
children who had two or more equal weights
were classified as having a "mixed" syndrome.

Interestingly, TPI scores of 10 or more
were most highly associated with the lower overjet
syndrome. About 61 percent of the children with
that syndrome had scores of 10 or more whereas,
by contrast, only about 15 percent with the upper
overjet syndrome had equally high scores.

Average TPl Score
Associated With Selected
Demographic Characteristics

Age, Sex, and Race

The average TPI score per child for U.S,
children of all races was 3.3 (table 13), Mean
scores did not increase with advancing age. In
addition, differences in mean TPl scores were
not associated with either race or sex.



Other Demographic Characteristics

Because estimates of the percent of children
with specified TPI scores according to age as
well as data from the Burlington serial control
group suggest that TPlscores for individual chil-
dren increase at least slightly with advancing age,
actual and expected (age-adjusted) estimates of
the average TPI per child are presented in the
following section, The U,S, population 6-11 years
of age has been classified by family income, ed-
ucation of head of household, and geographic re-
gion, and any differences that appeared in the
mean TP! per child among various groups were
examined, For example, the estimates for white
boys whose family income was within one of five
income ranges were examined to determine wheth-
er the mean TPI score for a given income range
differed significantly from those for other ranges.
In addition, mean scores per child for all income
ranges were compared to determine whether the
TPI trended higher or lower with increasing in-
come, The comparisons were made among chil-
dren of the same race and sex, and adjustment
was made for differences in the age distribution
of the children within each income and education
group and within each geographic region by cal-
culating age-adjusted values,

Expected (age-adjusted) values were cal-
culated by weighting the age-sex-race-specific
mean TPI per child for the total U,S, population
of children 6-11 years by the number of children
in that age-sex-race group within specified ranges
of income or education, Actual and expected values
may differ by chance, But, when the difference
between them is statistically significant, one may
conclude that the mean TPI of a given sex-race-
income group or a sex-race-education group is
excessively larger or smaller than the mean of
that sex-race group for the United States and that
this excess is independent of age.

Because of the relatively limited number of
sample children, sampling variability for specific
age groups is usually quite large, It is for this
reason that summary comparisons of actual and
expected values were preferred to a comparison
of mean age-specific values,

Family incomeand education of head of house~
hold.~—~The average TPl per child is shown by
specified levels of yearly family income in table

14 and by specified levels of the educational at-
tainment of the head of household in table 15, The
estimates did not differ significantly by levels of
either income or education,

Geographic region of residence,—~Estimates
of the average TPI per child by region of resi-
dence, race, and sex gave little evidence that the
occurrence of malocclusion varied significantly
among four broad geographic regions of the United
States (table 16), The average score for Negro
girls living in the South (2.5) was significantly
lower, however, than the average score for Negro
girls living in the Northeast (4.5).

ADDITIONAL FINDINGS

Additional informationabout children'shealth
was collected by a self-administered medical his-
tory questionnaire left in each household where
there were sample children. The questionnaire
was filled out by parents and collected later by
a survey representative who checked it for com-
pleteness and consistency,

The questionnaire included the following
items relating to the occlusal status of children:

Does the child at present ever suck his (her)
thumb or fingers, either during the day or at

night?
1 0O Yes
2 0O No
3 O Don’t know
If yes, about how often?
1 O Almostevery day or night
2 O Justonein a while
3 O Don’t know

Has this child ever had his (her) teeth
straightened or had bands on his (her) teeth?

1 0O Yes
2 [1 No
3 0O Don’tknow

If no, do you think the child’s teeth need

straightening?
1 0O Yes
2 0O No
3 O Don’t know



An estimated 10,0 percent, about 2,4 million
children, were reported to suck their thumb or
fingers (table 17). The percent of children with a
thumbsucking habit was inversely associated with
age, declining from a high of 13.6 for 6-year-old
children to a low of 5.9 for 11-year-old children,
The percent of girls (11,7) who suck their thumb
was higher thanthe percent of boys (8.3).

Information about the frequency of thumb-
sucking was obtained for children who were re-
ported to suck their thumb or fingers at all. Ap-
proximately 60 percent of them were reported
to suck their thumb or fingers "almost every
day or night" and approximately 40 percent
"just once in a while" (table 18). Significantly
more Negro children than white children were re-
ported to suck their thumbs frequently-—about 66
percent as against only 54 percent,

Thumbsucking that persists after the perma-
nent teeth erupt is frequently associated with a
familiar and unsightly condition--excessively
protruding front teeth, An extremely narrow
upper arch may also be associated with thumb-
sucking, If thumbsucking causes or contributes
in any way to the development of malocclusion,
the degree of impairment will obviously vary
accordingto how frequently or how long children
suck their thumb, Thus more severe malocclu-
sion would be expected to occur not only among
children with a thumbsucking habit but also
among those who suck their thumb frequently,

The average TPI per child is shown in table
19 for children who do and those who do not suck
their thumb and in table 20 by frequency of the
habit, Note in table 19 that the average TPI for
those who suck their thumb at all was signifi-
cantly higher than the average for those who do
not-—4.9 as against 3,2, Also note in table 20 that
the TPI for children who suck their thumbalmost
every day or night (5.6) was higher than that for
those who do so only once in a while (4.1). Thus
both thumbsucking and its frequency were as-
sociated with malocclusion as measured by the
TPI,

Interview and examination findings can also
be interrelated in anattempt to determine whether
thumbsucking was associated with specific as-
pects of malocclusion, Children with TPI scores
of 4.5 or more are distributed in table 21 ac-
cording to malocclusion syndrome and status of

the thumbsucking habit, As expected, thumb-
sucking was associated with an abnormal relation-
ship of the upper and lower incisors: significantly
higher proportions of children with both openbite
and overjet syndromes were reported to suck
their thumb, The estimates also show that rel-
atively more children with the openbite syndrome
than with the overjet syndrome had a thumb-
sucking habit,

Table A provides information about the re-
lationship of the frequency of thumbsucking with
openbite and overjet syndromes, Ascanbe seen, a
significantly higher proportion of children with
openbite syndrome than with overjet syndrome
sucked their thumb almost every day or night,

Table A. Percent of children aged 6-11
with a reported thumbsucking habit who
had overbite or overjet syndromes, by

frequency of thumbsucking, with stand-
ard errors of the estimates: United
States, 1963-65
Every day or s
night Sometimes
Syn-
Per- Per -
drome cent Stand- | cent Stand-
of ard of ard
chil- | error chil- | error
dren dren
Openbite-- 79.4 5.40 20.6 5.40
Overjet--- 58.6 3.59 41.4 3.59

In summary, thumbsucking was significantly
associated with both severe openbite and overjet,
and frequent thumbsucking was significantly as-
sociated with severe openbite,

Estimates based on answers to the question
about teeth straightening are presented in table
22. An estimated 2.5 percent, or about 590,000
children, were reported to have had orthodontic
treatment, The percent currently or previously
under care increased with advancing age, rising
from 0.4 for children aged 6 to 5,1 for those
aged 11, The estimates also indicate that about
as many boys as girls have had their teeth
straightened,



The parents of an estimated 11,3 percent
of the children whose teeth had not been straight-
ened thought their children's teeth needed
straightening (table 23), The percent of boys and
girls reported to need orthodontic treatment did
not differ significantly. Interestingly, the parents
of relatively many children (8.6 percent) re-
sponded "don't know" to the question,

Parents were not asked why they answered
"'yes'" or 'mo'" to the question about need for
straightening, Many who answered "yes' prob-
ably did so outof concern for their child's crooked
or crowded front teeth, Others may have answered
"'yes'" because a dentist or an orthodontist had
told them their child had malocclusion. Although
the present survey cannot specifically validate
the parents' responses, the average TPI per
child for those children reported to need ortho-
dontic care and for those reported not to need
care can be examined to see whether one group
had poorer occlusion than the other,

As the estimates in table 24 show, the aver-
age TPI for children reported to need their teeth
straightened (5.2) was significantly higher than
that for children reported not to need their teeth
straightened (2,9). Significant differences in the
average TPI per child occurred between compar-
able groups of both white and Negro boys and
girls, It is noteworthy that the average TPI for
every given group reported to need orthodontic
care exceeded 4.0, the lowest score interpreted
as "definite malocclusion but treatment elective,"

DISCUSSION

The conditions generally classified as mal-
occlusion occur when various relationships of
children's teeth either deviate from the normal
or are in disharmony with one another, The oc-
clusion and alignment of teeth vary from the
theoretically ideal to a dislocation or disharmony
of occlusal elements so obviously severe that it
is immediately classified as malocclusion. Be-
tween the extremes, however, there is an ill-de-
fined area of occlusal variation where arbitrary
judgment must be made as to how far occlusal
components or sets of components must deviate
to constitute malocclusion,

Table B presents estimates of the number
and percent of children with various findings

which, because of either their nature or severity,
probably indicate a need for orthodontic cor-
rection, It seems reasonable toassume that chil-
dren with any of these findings need, at the least,
further orthodontic evaluation and that most of
them would rank high on any treatment priority
scale, The same children may be included in
more than one category.

Among the approximately 721,000 children
with impinging overbites are some who need ur-
gent attention, The condition may injure the soft
tissues of the palate, may impair biting and
chewing, and especially when extreme maynotbe
self-correcting, Children with any of the other
conditions may also have difficulty in biting or
chewing or have an unsightly appearance, How-
ever, a severe deviation of one occlusal com-
ponent is frequently associated with other oc-
clusal deviations. Thus the number of children
with TPI scores of 7 or more (2.5 million) is
probably the best estimate of the total number
of children aged 6-11 who need orthodontic treat-
ment,

The estimates in this report indicate that
malocclusion is highly prevalent among American
children and that need for orthodontic care is not
exclusively associated with any of various selected
demographic characteristics, Extreme deviations
of certain occlusal components such as overbite
and openbite were associated with race, and pro-
portionately more Negro children than white chil-
dren had TPI scores of 10 or more, However,
the average TPI per child did not vary signifi-
cantly with age, sex, race, family income,
parent's education, and region of residence.

Previous findings on U.S. adults aged 18-79
and U.S. children aged 6-11 link dental health or
the lack of it with selected demographic char-
acteristics, most notably family income and ed-
ucational attainment, For instance, the average
number of filled teeth per child increased from
a low of 0.7 for children from families with in-
comes less than $3,000 yearly to a high of 3.6
for those from families earning $15,000 or more,’
By contrast, the average number of decayed teeth
per child fell from 3.4 for children in families
with the lowest incomes to 0.7 for those in fami-
lies with the highest incomes. The same relation-
ship also prevailed among U.S, adulrs®



Table B. Number and percent of children aged 6~11 with high priority for orthodontic
treatment, by specified malocclusion findings and race: United States, 1963-65

Number Percent
Finding and race in of those
thousands | measured
Tissue impingement
TOEALL o m e e e e 711 4.0
Whitemm e e e o e e e e e e e e e e 697 4,6
) s R et L LR L 31 1.2
Posterior crossbite 4 teeth or more to lingual
Totall o mmm e oo e e e 261 1.1
L - i R e L 224 1.1
Negro—m—m o m m e m e e e e e e e e e m e e e e - 55 1.7
Posterior crossbite 4 teeth or more to buccal
TOtaLl Ll mm e e m e e e e e 24 0.1
White-mm e mm e s s e e e e e e - 20 0.1
=34 ol R et e ettt - -
Tooth displacement scores 7 or more
o] o7 W 0 Uy gy 665 2.8
White e m e e e e e e e o 571 2.8
Negr O m e e e e e e e e 52 1.6
TPI scores
7-9 (severe handicap with treatment highly recommended)
TOtAL Y m o mm e e e e e 1,525 8.6
White-mome o mme e e e e e e e 1,299 8.6
N g O == = e e e e e e e e e e e 218 8.6
TPI scores
10 or more (very severe handicap with treatment mandatory)
TOtald oo m o e e e 975 5.5
Whitem oo e e e e e e e e e 771 5.1
Yoy e D e it et 211 8.3
Overbite 6 mm. or more
Total e e e e e 1,169 6.6
[ R ol it e L T e e—— 1,147 7.
NE g o= mm e e e e e e e e e e e e e e e ———— e 20 0.8
Openbite 2 mm. or more
TOtaLd m e m e oo s e e e e e e 443 2.5
White e m e m e e s e e e e e 211 1.4
Ne g Om == e e e e e e e e e e e e e e e e 244 9.6
Upper overjet 7 mm, or more
TOtAL L - oo e o o e e e 1,672 9.4
Whitem —mm o s e e e e e - 1,471 9.7
N 0= — = m e e e e e e e e e e e e e 201 7.9
Lower overjet 1 mm. or more
Totall e o e m e e . _—— 142 0.8
WL @ = = e o e e 121 0.8
Negrom —s i s e e e e e e e e e mme e mme e e e 15 0.6

1 .
Includes data for "other races," which are not shown separately.
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The estimates in table 25 and figure 9 under-
score the close association that exists between
receipt of orthodontic care and family income,
Overall, about 25 per 1,000 children were re-
ported to have had their teeth straightened. How-
ever, the number of children who had received
orthodontic care ranged from a low of only about
16 per 1,000 for those from families earning
less than $7,000 to a high of about 73 per 1,000
tor those from families earning $15,000 or more,

80 r—
73.1

GO [

48.5

40 (—

NUMBER

25.8

20 — 17.4

126

Under $3,000- $5,000- $7,000-
$3,000 $4,999 $6,998 $9,999

FAMILY INCOME

$10,000-  $15,000
$14,999 or more

Figure 5. Number per 1,000 children reported to have had their
toeth =traightened, by annual family income: United States.
1a63-65

Further insight into the restriction imposed
on American children from poorer families by the
high cost of orthodontic treatment is evident in
recent findings from the Health Interview Survey,
another program of the National Center for Health
Statistics, Table 26 shows the rate of denial
visits during 1971 and the percent of dental visits
involving tooth straightening for children aged
5-14 and for youths and young adults aged 15-24
according to family incoms, The estimates are
based on a sample of approximately 42,000 house-
holds containing approximately 134,000 persons.
About one-fourth of all dental visits by children
and about one-eight of all by youths and young
adults involved orthodontic treatment. The per-
cent of visits involving orthodontic treatment
ranged from a low of 14.0 for children whose
families earned less than $7,000 yearly to a

high of 38.1 for those whose families earned
$15,000 or more. However, the rate of all dental
visits also wasdirectly associated with increasing
income. Thus the disadvantage of children from
poorer families in obtaining orthodontic care is
more fully revealed by calculating the annual rate
of orthodontic visits associated with levels of
family income, Specifically, as derived from the
estimates in table 26, the rate of orthodontic visits
per 100 children was only about 14 for children
whose families earned less than$7,000 as against
about 108 for children whose families earned
$15,000 or more, The same trend also prevailed
among youths and young adults; 1t is noteworthy
that those whose families earned less than $7,000
made too few visits involving tooth straightening
to yield a reliable estimate,

There are several reasons which, added to-
gether, explain why orthodontic care and income
are so highly correlated. First, orthodontic care
is largely provided by a relatively small number
of highly trained specialists whose total number
in 1970 was only 4,335." Next, the high prevalence
of malocclusion among children aged 6-11 in-
dicates that the need for corrective services far
exceeds the capacity of orthodontists to provide
them, Finally, complicated cases often require
continuous treatment for months on end, further
limiting the number of children that can be treated,
Thus a combination of factors has apparently
pushed the cost of orthodontic care beyond the
means of many lower income families,

SUMMARY

The estimates in this report are based on
dental examinations conducted during 1963-65 on
7,119 children, or 96 percent of a probability
sample of 7,417 children representative of ap-
proximately 23.8 million noninstitutionalized U.S,
children aged 6-11,

The distribution among children of several
major components of occlusion was presented,
The components were

Vertical overbite or openbite
Overjet of upper or lower incisors

Posterior crossbite

11



Tooth displacement

Buccal segment relationship

The prevalence and severity of malocclusion,

as measured by the Treatment Priority Index,
were also estimated, In addition, the average TP1
per child was examined to determine whether oc-
clusal status was associated with various demo-
graphic characteristics as, for instance, age, sex,
race, and family income, Finally, the relationship
of the occlusion of children's teeth with both a
thumbsucking habit and a reported needfor ortho-
dontic care was briefly analyzed,

12
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The following items were among the findings:

Many more U.S. children had vertical
overbites than openbites--94,3 percent
as against 5.7 percent. An estimated 6.6
percent had severe overbites measuring
6 mm. or more, and 2,5 percent had
severe openbites measuring 2 mm. or
more, Both extreme overbites and open-
bites are occlusal anomalies that inter-
fere with function and seriously mar ap-
pearance,

Most U.S. children, about 99 percent of
them, had upper overjets, and about 17
percent had severe overjets of 6 mm, or
more. The remaining children had lower
overjets which are, as well as extreme
upper overjets, clinically significant de-
viations,

. Only relatively few children had back

teeth that were laterally displaced to the
degree that they were in a crossbite re-
lationship. About 8 percent had one tooth
or more displaced lingually (toward the
tongue), and even fewer—about 2 per-
cent—had teeth displaced buccally (toward
the cheek).

Crooked (malaligned) teeth occurred in
about 2 out of 5 children, About 1 out of
10 had displacement scores of 4 or more,
a finding that can be clinically significant,
About 534 percent of U,S, childrenhad neu-
troclusion, the anteroposterior relation-
ship of the upper with the lower back teeth
characteristic of normal occlusion, Onthe
other hand, about 35 percenthaddistoclu-

sion, 10 percent mesioclusion, and 1 per-
cent an asymmetrical relationship. Sig-
nificant differences in the occurrence of
the various types of anteroposterior re-
lationships were associated withrace,
About three-quarters of the 17.7 million
U.S. children with Treatment Priority
Index scores had scores less than 5. The
remaining scores ranged as high as 13
or more, and about 1 out of every 20 was
10 or more. More Negro children than
white children had zero scores, 33,1 and
22,8 percent, respectively, Significant
differences between the percent of chil~
dren with scores greater than zero were
not consistently associated with either
race or sex,

As classified by the TPI, 24.4 percent of
the children had normal occlusion, and
39.0 percent had only minor manifes-
tations of malocclusion., Approximately
22 percent had definite malocclusion with
treatment elective, Scores for the re-
maining children ranged from 7 through
10, indicating that treatment was highly
desirable for 8.7 percent and mandatory
for an additional 5.5 percent. Signifi-
cantly more Negro children than white
children had very severe malocclusion
with treatment mandatory--8.2 percent
as against 5.0 percent. Significant dif-
ferences in case severity were not as-
sociated with sex.

Differences in occlusal status, as meas-
ured by the average TPI per child, were
not associated with age, sex, race, family
income, parent's education, or geographic
region,

About 2,4 million U,S, children were re-
ported to suck their thumb or fingers.
Of them, more than half sucked their
thumb almost every day or night and
about 2 out of 5 just once in a while,
Findings indicated that both thumbsucking
and its frequency were associated with
malocclusion,

10. About 590,000 U,S, children aged 6-11had

had their teeth straightened. The percent
receiving orthodontic treatment increased



with advancing age, About as many boys
as girls had had their teeth straightened,

11. The parents of about 2,6 million children

12,

thought their children's teeth needed
straightening. The average TPI per child
for children reported to need their teeth
straightened (5.2) was significantly higher
than that for children reported nottoneed
their teeth straightened (2.9).

Estimates of the number of U,S, children
aged 6-11 who needed orthodontic care,
because of either the nature or severity
of selected findings, include 711,000 chil-
dren whose lower front teeth were either
contacting the palate or biting into it.

The estimates also include about 1.5
million with a severe handicap for which
treatment was highly recommended and
975,000 with a very severe handicap for
which treatment was mandatory.

13.About 25 per 1,000 U.S. children aged

6-11 had had their teeth straightened.
Receipt of orthodontic care was highly
associated with family income., The num-
ber of children who had receivedortho-
dontic care ranged from about 16 per
1,000 for those from families earning
less than $7,000 yearly to 73 per 1,000
for those from families earning $15,000
or more,

13
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Table 1.

Number of children aged 6-11 and percent distribution by
measurements, according to race and sex, with standard errors of the estimates:

specified vertical overbite
United States,

1963-65
Total? White Negro
Vertical overbite in mm. "
Both . Both . Bot .
sexes Boys Girls sexes Boys Girls sexes Boys Girls
Estimated number of
children in thou-
sandg=-mmmmmumaacena | 17,718 8,792 8,926 15,098 7,5051 7,593 | 2,541 1,245 1,296
Pexcent distribution
All measures==-=--- ——— 100.0 100.0| 100.0 100.0 100.0 | 100.0 | 100.0 100.0 100.0
Negative=-mcmmmmmeecouo 5.7 4.8 6.6 3.9 2.9 4.9 16.3 16.1 16.6
O-mmmmnn e mm—————————— ——— 0.5 0.4 0.6 0.5 0.4 0.6 0.4 0.5 0.4
lemrrmnr e e e s e a—— e - 11.3 10,47 12.2 9,8 8.2 11.2 19.8 22.5 17.3
Qemmmmm e e e mc e e 16.5 15.9 17.1 15.5 14.8 16.2 22.9 23,0 22.7
KR T ke ———— 22.4 21.9 22.8 22.6 22 .4 22.8 20.6 18.9 22.2
fmm e e e o 23.1 23.5 22.8 24.5 25.2 24,1 15.2 13.5 16.7
S mmmmm e — e ——————— 13.9 14.4 13.3 15.6 16.1 15.0 4.0 4.5 3.4
6 Or mMorerm==rmmemcrmcearccamna 6.6 8.7 4.6 7.6 10.0 5.2 0.8 1.0 0.7
Standard error
Negativemwmmonmummencax 0.31 0.39 0.44 0.32 0.33 0.52 1.04 1.38 1.33
L el 0.14 0.17} 0.16 0.16 0.19] 0.19| 0.25 0.33 0.26
e 0.66 0.72 0.93 0.68 0.69 1.02 1.25 2,23 2,11
2 m e e e ————— 0.56 0.86 0.63 0.59 0.87 0.65 1.32 1.70 1.78
Jmmmcm e e e 0.56 0.92 0.81 0.61 1.05 0.88 1.23 1.58 1.80
R L L L L L P LT 0.64 0.81 1.02 0.77 1.00 1.18 1.32 1.69 1.99
Semmmm e mrmn e .- 0.70 0.76 0.90 0.74 0.84 0.97 1.06 1.31 0.98
6 Of MOr@rmmmmemccomucm—acow 0.36 0.48 0.44 0.40 0.52 0.51 0.37 0.56 0.34

IIncludes data for "other races," which are not
NOTE: This table does not include an estimated 65,000 children with alower overjet and a lower

overbite,

shown separately.
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Table 2.

Number of children aged 6-11 and percent distribution by

specified openbite measure-

ments, according to race and sex, with standard errors of the estimates: United States, 1963-65

Total White Negro
Openbite in mm.
Both . Both . Both .

sexes Boys Girls sexes Boys Girls sexes Boys Girls

Estimated number of

children in thou-
sands-esenrenennenc- 17,718 8,792 ] 8,926 15,098 7,505 17,593 | 2,541 1,245 1,296
Percent distribution
All measures--==-=w=- 100.0 100.0 ) 100.0 100.0 100.0 |100.0 }100.0 |} 100.0] 100.0
Negativerwemucaucaucaaa 94.3 95.2 93.4 96.0 97.1 95.2 83.7 84.0 83.5
Qerummcreccaarcmnacaccuncann 2.0 1.8 2,2 1.6 1.2 1.9 b,b 4.7 4,1
lecsscenrensncrcrcnccnncara 1,2 0.8 1.6 1.0 0.7 1.2 2,3 1.5 3,1
S 1.1 0.8 1.4 0.8 0.5 1.1 3.2 3.0 3.4
Bermmmmmsmcmmem—amm————————— 0.7 0.6 0.8 0.4 0.2 0.5 2.8 3.2 2.3
4 Or more--eememmcmaccaasnon 0.7 0.8 0.6 0.2 0.3 0.1 3.6 3.6 3.6
Standard error

Negativer~owmccommenuna 0,31 0.39 0.44 0.32 0.33 0.52 1.04 1.38 1.33
Qemeemmmccrrammca e ——— 0.20 0.25 0.26 0.21 0.24 0.28 1.04 1.39 0.93
lemrrecccamenan——————————— 0.15 0.21| 0.20 0.16 0.20 | 0.19 | 0.53 0.72 0.86
P L T e 0.16 0.19 0.28 0.16 0.14 | 0.28 0.60 0.89 1.05
Bememememe e ma e m———————— 0.10 0.12| 0.20 0.08 0.08 0.16} 0.63 0.75 0.91
4 Or MOYem=srecmemccacanaa= 0,08 0.13 0.14 0.08 0.14 0.06 0,56 0.87 1.07

ltneludes data for "other races,' which are not shown separately.

NOTE: This table does not include an e

overbite,

stimated 65,000 children with a lower overjet and a lower



Table 3.

Number of children aged 6-11 and percent distribution by specified upper anterior over-

jet measurements, according to race and sex, with standard errors of the estimates:; United States,

1963-65
Totall White Negro
Upper an;erior overjet
in mm,
Both . Both . Both .
sexes Boys Girls sexes Boys Girls sexes Boys Girls

Estimated number of

children in thou-
sands ~=memmmmmccmean 17,783 8,834 | 8,949 15,160 7,546 | 7,614 ] 2,543 1,245 1,298

Percent distribution
All measur@S---mema-- 100.0 100.0 | 100.0 100.0 100.0] 100.0 | 100.0 100.0 100.0
Negative---ecmcmcmmncne 1.3 1.4 1.1 1.1 1.2 1.0 2.4 2.7 2.0
Qmmmmmm e m e mmcmmcm— e 0.3 0.3 0.4 0.3 0.2 0.4 0.5 0.8 0.2
lomemme e e m e m e e 5.2 4.7 5.8 5.0 4.4 5.6 6.4 6.2 6.5
e R et ettt e 17.0 14.9 19.1 17.1 14.7 19.4 17.0 16.5 17.4
e 27.1 26.2 27.9 26.7 26.6 27.1 29.0 24.9 33.4
fmm e ;oo 20.5 21.0{ 20.0 20.4 20.7| 20.2] 20.5 22.3 18.7
B r e e ———— e 11.9 12.6 11.2 12.1 12.6 11.5 10.7 11.9 9.7
Bommm e o 7.3 8.5 6.0 7.6 8.8 6.3 5.6 6.7 4.4
7 m e mm e mmmm e c—— . 4.6 5.2 4.1 4,7 5.4 4.0 4.2 4.1 4.2
B e mm e ——— e e 2.2 2.3 2.1 2.3 2.5 2.1 1.7 1.4 1.9
B L e e 1.3 1.3 1.3 1.4 1.4 1.4 0.5 0.3 0.6
10 or more=me-mmmmacemnema 1.3 1.6 1.0 1.3 1.5 1.0 1.5 2.2 0.8
Standard error

Negative--e-mcccomennas 0.20 0.25 0.27 0.22 0.17 0.34 0.85 1.36 0.52
Dmcmmmca e mermcmmcc e 0.08 0.12 0.10 0.09 0.11 0.12 0.26 0.47 0.23
L il Tt L TR 0.47 0.55 0.47 0.52 0.59 0.55 0.90 1.08 1.13
R et ST LT 0.66 0.99 0.65 0.67 0.90 0.85 1.68 3.18 1.84
K Ll TSP P 0.75 1.26 0.99 0.82 1.22 1.11 2.48 4,67 2.06
/U 0.51 0.84 0.71 0.61 0.93 0.69 1.03 3.54 2.01
B e e 0.41 0.55 0.57 0.44 0.57 0.60 1.24 1.46 1.38
L e L LU PP N 0.43 0.48 0.58 0.46 0.53 0.64 0.91 1.26 1.22
R il LT TeE 0.28 0.46 0.41 0.29 0.46 0.46 0.84 1.07 0.84
P . 0.18 0.27 0.30 0.20 0.28 0.32 0.32 0.74 0.62
L Y S U 0.12 0.21| 0.18 0.14 0.24| 0.22| 0.18 0.36 0.34
10 or more=mrm—-cmamemcaoooo 0.17 0.27 0.17 0.17 0.26 0.19 0.50 0.88 0.43

IIncludes data for "other races,'" which are not shown separately.

NOTE:

bite. Lower overbite was not measured (appendix I).

This table includes an estimated 65,000 children with a lower overjet and a lower over-
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Table 4. Number of children aged 6-11 and percent distribution by specified lower anterior over-

jet measurements, according to race and sex, with standard errors of the estimates: United
States, 1963-65
Total White Negro
Lower anterior overjet
in mm.
Both . Both . Both .
sexes Boys | Girls sexes Boys | Girls sexes || Boys Girls

Estimated number of

children in thou-
sands=ecemcmacannnnn 17,7831l 8,834 8,949 15,160 7,546 7,614 2,543 1,2451 1,298

Percent distribution
All measures~-mm=—remua 100.0 |} 100.0} 100.0 100.0 || 100.0] 100.0] 100.0 |{ 100.0| 100.0
Negativememesrammrmenns 98.7 98.6 98.9 99.0 98.8) 99.1 97.6 97.2 98.0
L L e R 0.5 0.4 0.6 0.2 0.1 0.4 1.8 2,2 1.4
IR L Rttt e T 0.3 0.5 0.2 0.3 0.4 0.2 0.5 0.6 0.4
R L el 0.4 0.4 0.2 0.4 0.6 0.2 0.1 - 0.2
3 Or MOrE@emm-mcomumcmcccoca 0.1 0.1 0.1 0.1 0.1 0.1 - - -
Standard error

Negative--vewcccaconana 0.20 0.25( 0.27 0.22 0.17| 0.34| 0.85 1.36 0.52
D e ittt 0.16 0.171 0.22 0.16 0.06| 0.26| 0.70 1.14 0.35
I el latt el 0.07 0.11| 0.08 0.08 0.11| 0,10| 0.24 0.40 0.29
e L L R TP R SR 0.09 0.14{ 0.10 0.10 0.17| 0.11f 0,12 - 0.23
3 0r moresc-c-remmrrcnc—nan 0.09 0.07| 0.07 0.07 0.08| 0.08 - - -

Yncludes data for "other races,’

bite. Lower overbite was not measured (appendix I).
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which are not shown separately. ;
NOTE: This table includes an estimated 65,000 children with a lower overjet and a lower over-



Table 5., Number of children aged 6-11 and percent distribution by specified number of upper pos-

terior teeth in buccal crossbite relationship,

of the estimates: United States, 1963-65

according to race and sex, with standard errors

Totall White Negro
Number of upper
posterior teetb in Both . Both . Both .
buccal crossbite sexes Boys | Girls sexes Boys Girls sexes Boys | Girls
Estimated number
of children in
thousands --=~--- 23,754 || 12,065] 11,689 || 20,381 | 10,376 | 10,005| 3,263 1,640 1 1,623
Percent distribution
All measures----- 100.0 100.0| 100.0 100.0 100.0| 100.0} 100.0 || 100.0 | 100.0
O-crmmcem e —emmae 98.2 97.9 98.3 98.0 97.9 98.1| 98.6 98.2 99.1
TR 1.0 1.1 0.9 1.0 1.1 1.0 1.0 1.3 0.8
Qmmemmmmermara e ——— - 0.4 0.5 0.4 0.5 0.5 0.4 0.2 0.3 -
Sy U 0.3 0.3 0.3 0.4 0.3 0.4 0.2 0.2 0.1
O Sy 0.1 0.1 0.1 0.1 0.1 0.1 - - -
R el T L PP 0.0 0.1 - 0.0 0.1 - - - -
Bummmm e m e ——————— 0.0 0.0 0.0 0.0 0.0 0.0 - - -
7 OF MOY@==mm=mmemaoec=- - - - - - - - -
Standard error
T 0.18 0.28 0.22 0.20 0.30 0.25| 0.57 0.89 0.43
lemmmmcmmrucemm ;e ————— 0.14 0.21 0.18 0.14 0.20 0.221 0.51 0.86 0.43
e mmm e ————— 0.10 0.14 0.11 0.12 0.17 0.13} 0.12 0.25 -
K FE PSSP 0.07 0.07 0.12 0.07 0.07 0.14{ 0.14 0.24 0.14
L T T TR 0.02 0.07 0.03 0.03 0.08 0.04 - - -
R e L L 0.02 0.04 - 0.02 0.04 - - - -
Brmmmemmmmem e 0.03 0.03 0.04 0.03 0.04 0.04 - - -
7 Or more---=-----co--o - - - - - - - - -

lIncludes data for "other races," which are not shown separately.
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Table 6.

Number of children aged 6-11 and percent distribution by specified number of upper pos-

terior teeth in lingual crossbite relationship, according to race and sex, with standard errors

of the estimates: United States, 1963-65

Totall White Negro
Number of upper
posterior teeth in
lingual crossbite Sggzz Boys |Girls Sz;zg Boys | Girls 22525 Boys |Girls
Estimated number
gﬁoﬁ?iig:i?-EE-- 23,754 || 12,065 | 11,689 20,381 10,376 | 10,0051 3,263 1,640 1,623
Percent distribution
All measures----- 100.0 100.0 | 100.0 100.0 100.0 | 100.0] 100.0| 100.0 | 100.0
1 S Uy 92.1 92.5 91.8 91.9 92.3 9L.6 | 92.9 93.8 91.8
S 3.0 3.2 2.7 3.2 3.4 2.9 1.8 2.0 1.6
R e it 1.9 1.7 2.0 1.9 1.8 2.0 1.6 1.0 2.3
5 1.9 1.6 2.1 1.9 1.6 2.1 2.0 1.7 2.3
fhm e e 0.6 0.6 0.7 0.6 0.5 0.7 0.9 0.8 1.0
5 mm— e e mm—m———— 0.3 0.2 0.4 0.3 0.2 0.4} 0.3 0.2 0.4
fmccmmem e m——e e 0.1 0.1 0.1 0.1 0.1 0.1 0.4 0.5 0.4
7 Or MOre---me-mca—noa- 0.1 0.1 0.2 0.1 0.1 0.2 0.1 - 0.2
Standard error
O-mmmcmem; e m;e————— 0.34 0.52 0.39 0.37 0.50 0.431 0.87 1.17 1.43
I L L P 0.29 0.38 0.37 0.31 0.42 0.41]| 0.38 0.64 0.47
e T 0.14 0.16 0.24 0.16 0.20 0.24}1 0.33 0.36 0.64
K L L P PP 0.14 0.17 0.25 0.18 0.17 0.27] 0.41 0.73 0.52
L e T LT 0.09 0.11 0.14 0.10 0.10 0.14} 0.21 0.34 0.47
Smm e e aeen 0.09 0.10 0.14 0.09 0.11 0.15| 0.14 0.16 0.24
R D ettt 0.05 0.07 0.06 0.03 0.05 0.05] 0.27 0.37 0.26
7 Or MOre--=—-eom—m——eon 0.05 0.04 0.08 0.06 0.05 0.09] 0.10 - 0.21

22

Iincludes data for '"other races," which are not shown separately.



Table 7. Number of children aged 6=11 and percent distribution by specified tooth displacement
United States, 1963~

scores, according to race and sex, with standard errors of the estimates:

65
Total1 White Negro
Tooth displacement
scores

sgggg Boys | Girls 52222 Boys | Girls 22;23 Boys | Girls

Estimated number

of children in
thousands==awc-== 23,754 || 12,065 | 11,689 |} 20,381 || 10,376 | 10,005 | 3,263 | 1,640| 1,623

Percent distribution
All measures----=- 100.0 100.0] 100.0 100.0 100.0 | 100.0 j100.0 [ 100.0} 100.0
o [R— e n e ————— 57.8 59,7 55.9 56.8 58.6 54.9 | 64.6 65.8 63.6
Lewmrmm——— e e mc———— 12.3 11.8 12,7 12,6 12.0 13.2 | 10.7 11.0 10.3
Qe m e ———— 13.1 12.6 13.6 13.5 13.0 13.6 | 11.7 10.1 13.3
Fmmmmm e ———— i —— e 5.7 6.0 5.5 5.8 6.1 5.5 5.3 5.4 5.3
fmrmmmacnnm——— mememene—. 4.4 3.9 4.9 4.5 4.0 5.0 3.4 2.9 3.8
Bummmeemmeaenaecmn————— 2.4 1.9 3.0 2.5 2.0 3.1 1.7 1.2 2.2
frmmmememcecmm———————— 1.5 1.4 1.5 1.5 1.5 1.6 1.0 1.4 0.6
Jummmnr e ar e ———— 1.1 1.1 1.1 1.2 1.2 1.2 0.2 0.4 -
Brumremcmmmncnea——n—— —— 0.7 0.6 0.8 0.7 0.6 0.9 0.3 0.7 -
Qommmmammema———mm—————— 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.2 0.4
J10umcmmmnernenn e 0.2 0.2 0.2 0.2 0.3 0.2 0.1 - 0.2
llumrrerrecomnmannneno. 0.2 0.2 0.2 0.1 0.1 0.2 0.4 0.7 -
12 OF MOYCwmmmmemmamam==m 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.3
Standard error

Uyt 2.32 2.33 2.49 2,47 2.41 2.72 | 2.66 3.52 3.70
lermeremrmcmnmm e - 0.52 0.63 0.73 0.59 0.68 0.84 | 0.85 1.60 1.09
D mmm e m————————————— 0.68 0.76 0.86 0.72 0,76 0,93 0.94 1.38 1.65
Fmmmmrmmmmenr e, 0.55 0.66 0.55 0.55 0.62 0.58 | 1.11 1.87 0.84
fummmr e ———————— - 0.37 0.32 0.53 0.42 0.35 0.58 | 0.48 0.98 0.80
Swmecmne—nn- - 0.30 0.29 0.39 0.33 0.32 0.45 | 0,67 0.66 0.78
Burremrmecrmmnr A e . 0.23 0.29 0.24 0.25 0.32 0.27 | 0.44 0.62 0.35
T —— mmmmmee————— 0.20 0.27 0.23 0.23 0.29 0.27 | 0.18 0.36 -
. 0.14 0.16 0.17 0.16 0.18 0.20 | 0.21 0.43 -
O T . 0.10 0.16 0.08 0.11 0.18 0.08 | 0.13 0.23 0.35
10mmermrmmn- B L 0.07 0.06 0.10 0.07 0.07 0.11 | 0,09 - 0.18
Llumemmne e s —a——ana————— 0.06 0.06 0.10 0.06 0.03 0.11 | 0.23 0.45 -
12 O MOrE€merrem—nrnca= 0.06 0.09 0.06 0.07 0.10 0.07 0.24 0.28 0.30

1 .
Includes data for "other races,'" which are not shown separately.

23



Table 8.

Number of children aged 6-11 and percent distribution by specified buccal segment rela-

tionship, according to race and sex, with standard errors of the estimates: United States, 1963~

Totall White Negro
Buccal segment
relationship
52222 Boys | Girls 32222 Boys | Girls §2§2s Boys | Girls
Estimated number
of children in
thousands =-~===m==- 23,492 11,914} 11,578 20,145 10,243 9,902 3,239 1,624 1,615
Percent distribution
All relation-
ships-mmmemwacan 100.0 100.0 100.0 100.0 100.0 100.0] 100.0 100.0 100.0
NeutroclusionZe-cemuana 53.8 52.8 55.0 50.9 49.8 51.8 72.1 70.6 73.3
Mesioclusion
Unilateral---ccccoue- 4.8 4.5 5.0 4.5 4.2 4.7 6.7 6.6 6.9
Bilateralec-mecmacaaa 5.2 5.5 4.9 4.9 5.3 4.6 7.0 7.0 7.1
Distoclusion
Unilaterale=-eecamma-- 14.9 14.9 15.0 16.1 16.0 16.3 7.6 8.5 6.6
Bilateralecmmecccan-x 20. 21, 19.4 22.7 23.6 21.8 6.0 6.4 5.7
Mixed--escecmccaccmnen 0.9 1.0 0.7 0.9 1.1 0.8 0.6 0. 0.4
Standard error
Neutroclusion2e--ecmun=m 1.54 1.52 1.74 1.58 1.50 1.87] 2.42 3.38 2.16
Mesioclusion-=eee=cemmu-
Unilateral--=cccereu- 0.38 0.39 0.48 0.37 0.34 0.50 1.09 1.44 1.52
Bilaterale-===c—aucaw 0.40 0.58 0.38 0.41 0.56 0.41 0.78 1.49 0.70
Distoclusion
Unilateral~~ec=ccacaa 0.63 0.77 0.69 0.70 0.83 0.79 0.94 1.42 1.28
Bilateral=-=ccemmcaaa 0.77 0.71 1.05 0.90 0.86 1.19 1.01 1.47 1.20
Mixederecmrmcmucaccnnana 0.12 0.18 0.19 0.12 0.19 0.22 0.30 0.47 0.39

IIncludes data for "other races,' which are not shown separately.
20nly children with both right and left buccal segments scored normal were classified as have

ing neutroclusion,
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Table 9. Number of children aged 6-11 and percent distribution by specified Treatment Priority
{gggfﬁéTPI), according to race and sex, with standard errors of the estimates: United States,
Totall White Negro
Treatment Priority Index
Sg;zg Boys Girls 52222 Boys Girls 22;28 Boys Girls
Estimated number of
children in thou-
sands ==-e-womccmoomn 17,728 || 8,810} 8,918 | 15,109 | 7,526 ) 7,583 }2,540 || 1,241 1 1,299
Percent distribution
All TPI------u-cenme- 100.0 || 100.0| 100.0 100.0 || 100.0 | 100.0 | 100.0 {| 100.0| 100.0
[ P e ————— ememamm——— 24,4 24.5| 24.3 22.9 22,91 22.8] 33.1 33.7 32.6
Lomemnmmemrmre e —————————— 5.9 5.2 6.6 5.8 5.2 6.3 6.6 5.2 7.8
S g 18.4 17.4| 19.4 18.6 17.8| 19.8}| 17.2 16.4 17.9
gy 14.7 14.8| 14.7 15.3 15.3 15.3) 11.2 11.4 11.0
fpemm e e 9.6 9.8 9.5 10.4 10.3| 10.4 5.4 6.6 4.2
D mmmmmmeammemmmeme - ———— 7.8 8.4 7.1 8.1 8.7 7.5 6.0 6.9 5.2
S U U O 5.0 5.2 4.9 5.2 5.4 5.0 3.6 3.2 4.0
Jmm e m e em ;e 2.8 3.0 2.7 2.8 3.1 2.5 2.8 2.1 3.6
U SO 4.0 3.8 4.0 4.0 3.9 4.0 4.2 3.7 4.4
Qe e mmm e e mem e m e 1.9 2.0 1.8 1.9 2.0 1.8 1.7 1.7 1.8
10 emmmmmmemr e e —— e 2.0 2.3 1.6 1.8 2.1 1.6 2.4 3.3 1.5
1lemmeemmmc e e — e 0.8 1.1 0.6 0.8 1.0 0.6 1.3 1.8 0.8
12 emmmtecmmacmamcm e ——— 0.7 0.5 0.9 0.6 0.4 0.8 1.6 1.2 2.0
13 or more----csmeccmmaoeacan 2.0 2.0 1.9 1.8 1.9 1.6 2.9 2.8 3.2
Standard error
Omrommmmmem e m; e e 1.46 1.60| 1.52 1.50 1.62| 1.61] 2.68 3.76 2.21
Uy 0.36 0.49{ 0.50 0.37 0.51 | 0.54] 0.69 1.19 0.73
2emmma e ——————————— 0.63 0.751 1.02 0.66 0.90] 1.09] 1.66 1.72 2.34
Femmmememmcm e 0.41 0.60| 0.47 0.42 0.66f 0.46] 1.22 1.99 1.25
fmm e me e aeae e 0.51 0.83{ 0.55 0.58 0.89| 0.56 0.83 1.66 1.14
U U, 0.42 0.55| 0.57 0.50 0.58] 0.66 ; 1.02 1.62 0.76
fommcmmacmmmcaema e mc—e - 0.38 0.68| 0.45 0.42 0.75| 0.49] 0.53 0.84 0.81
Jmmmmeemecccmmccmeecc—————a 0.22 0.38] 0.39 0.23 0.42 1 0.44| 0.57 0.80 0.63
Bmm e m e mmmmm e 0.33 0.35| 0.58 0.35 0.33| 0.60| 0.97 1.56 1.02
b R LT L LT NN 0.25 0.30f 0.28 0.29 0.33| 0.32] 0.45 0.67 0.68
O Uy, 0.24 0.39] 0.28 0.31 0.47 | 0.32] 0.36 0.55 0.62
L1lemmem e eme e m; e cm e 0.15 0.23 0.16 0.14 0.20 0.17 | 0.59 0.94 0.40
12 cmmmmmmcmm e ;e e 0.12 0.13] 0.17 0.11 0.11 | 0.19] 0.51 0.47 0.85
13 or more--=--mmcmmoeeeenn 0.20 0.34] 0.21 0.22 0.35} 0.25] 0.69 1.03 0.83

!Includes data for "other races," which are mot shown separately.
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Table 10, Number of children and percent distribution by specified Treatment Priority Index (TPI),
according to age and sex, with standard errors of the estimates: United States, 1963-65

6-11 years 6 years 7 years
Treatment Priority Index
sg;:g Boys Girls Eg;gs Boys Girls gg;zs Boys Girls
Estimated number of
children in thou-
sands-w-meccmmm e 17,728 || 8,810 8,918] 451 205 2461 2,310 I 1,064 | 1,246
Percent distribution
All TPI---cucacmmmmaa 100.0 || 100.0) 100.0|] 100.0 100.0] 100.0 100.0 ) 100.0 100.0
g U 24.5 24,41 24,3 28.2 | 29.2) 27.3] 23.6 20.1 26,7
L mmm e —— e 5.9 5.2 6.6 3.1 1.6 4.5 6.8 8.3 5.6
G U 18.4 17.4| 19.4 18.6 18.1 18.8] 21.5 21.3 21,6
S 14.7 14.8 4.7 16.3 16.7| 15.9 11.1 12.6 9.8
S 9.6 9.8 9.5 6.0 9.9 2.8( 10.8 11.0 10.6
L Sy 7.8 8.4 7.1 6.8 .6 6.9 6.6 7.7 5.7
Bm mmmmmmmmm o e mcm mem 5.0 5.2 4.9 1.9 -| 3.5] 4.5 3.1 5.6
T e e e ———— 2.8 3.0 2.7 2.5 1.3 3.5 4.3 5.7 3.2
- J O G U YU SO 3.9 3.9 4.0 8.2 9.5 7.2 4.9 3.6 6.0
Uy U O U 1.9 2.0 1.8 2.8 2.8 2.9 2.1 2.3 2.0
10-wm mmmmemmm———mcaemmm————— 2.0 2.3 1.6 2.2 2.9 1.6 2.1 2.2 2,0
1l e e 0.8 1.1 0.6 0.6 1.4 - 0.4 0.8 -
U U 0.7 0.5 0.9 2.2 - 4.0 0.8 0.7 0.8
13 Or MOre--—=--commmmmee e 2.0 2.0 1.9 0.6 - 1.1 0.5 0.6 0.4
Standard error

1 S 1.46 1.60 1.52 3.20 6.31] 4.37) 1.99 2,59 2.63
L e e e 0.36 0.49 | 0.50 1.63 1.53| 2.58 1.11 1.66 1.34
Tt oR U U, 0.63 0.75 1.02 2.99 4.78| 4.87| 1.86 2.25 2.63
Je mmm e e mcecmmc e an 0.41 0.60| 0.47 3,34 5.841 4.24] 1,03 1.82 1.27
fm e e e e 0.51 0.83| 0.55 2.06 4,17 2.22) 1.50 1.76 2.44
U G O 0.42 0.55| 0.57 2,29 3.40f 2.86| 0.89 1.28 l.21
Bmmm e mm e mm—m e m e mmmm oo 0.38 0.681 0.45 1.11 -] 2,10| 0.84 1.15 1.66
T mm e m e 0.22 0.38| 0.39 2.01 1.30| 3.51| 0.91 1.88 1.06
S S 0.33 0.35| 0.55 2,49 4,12 3.34} 0.91 1.10 1.05
oy g 0.25 0.30| 0.28 1.58 2.12} 2,51| 0.60 0.88 0.75
10mmmmmmmm e m e e e 0.24 0.39| 0.28 1.14 1.82| 1.55| 0,54 0.94 1.18
O el T pupips upapepp 0.15 0.23| 0.16 0.66 1.48 -1 0.24 0.51 -
12m me e m e mee e 0.12 0.13] 0.17 1.68 -1 3.12} 0.42 0.48 0.50
13 Or MO¥e-==-mmcmmmmmmema o 0.20 0.34 0.21 0.63 - 1.16] 0.29 0.48 0.32
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Table 10, Number of children and percent distribution by specified Treatment Priority Index (TPI),
according to age and sex, with standard errors of the estimates: United States, 1963-65—Con.

8 years 9 years 10 years 11 years
Sgg:g Boys Girls SZ;ZZ Boys Girls sgggg Boys Girls Sgggg Boys Girls
3,504 1,728 1,776 3,875 1,967 1 1,908 3,835 1,9431 1,892 3,753 11,9041 1,849
Percent distribution
100.,0 100.04 100.0] 100.0| 100.0}) 100.0| 100.0 100.0} 100.0 100.0 100.0 100.0
24,2 24,1 24,2 25.3 25.8 24,6 24.4 25.1 23.7 23.8 25.0 22.7
5.8 4.5 7.1 6.4 5.6 7.2 5.4 3.6 7.4 5.8 5.8 5.9
17.6 17.3 17.9 18.0 17.1 18.7 18.9 15.7| 22.0 17.5 17.7 17.4
16,2 17.0 15.4 15.8 16.7 15.0 16.4 16.0 16.9 12.5 10.6 14.4
10.6 11.2 9.9 8.1 7.4 8.8 10.5 12.3 8.6 9.3 7.7 10.8
7.6 7.5 7.8 7.0 7.9 6.1 7.3 9.3 5.3 9.8 9.3 10.3
5.6 6.2 5.1 5.6 5.1 6.2 4.4 5.3 3.3 5.1 5.7 4.5
2.8 3.3 2.3 2.2 2.1 2.4 2.4 1.9 3.0 3.0 3.3 2,7
3.8 4,0 3.6 4.0 4,2 3.9 3.0 3.0 2.9 3.8 3.9 3.8
2,2 1.4 3.0 2,2 2.6 1.7 1.6 2.3 0.8 1.4 1.2 1.6
1.4 1.4 1.4 2,0 2.7 1.4 1.6 1.7 1.6 2.6 3.2 1.8
0.6 0.8 O.SJ 1.0 1.0 1.0 1.1 1.6 0.7 0.8 0.9 0.7
0.5 0.3 0.7 0.6 0.5 0.6 1.1 0.5 1.8 0.6 0.8 0.3
1.1 1.0 1.1 1.8 1.3 2.4 1.9 1.7 2.0 4.0 4.9 3.1
Standard error

1.77 1.92 2,22 1.82 2,26 1.89 2.24 2.66 2.95 2,11 1.88 2,85
0.56 1.04 1.32 0.67 0.72 1.02 0.57 0.49 1.09 0.79 1.05 1.37
1.34 1.89 1.78 1.00 1.69 1.60 1.52 2,32) 1.90 1.28 1.40 1.77
0.86 1.36 1.75 1.16 1.37 1.61 1.34 1.95 1.71 1.00 1.35 1.42
1.26 1.85 1.52 0.82 1.18 1.03 0.98 1.52f 1.12 0.47 0.91 1.17
0.78 1,21 1.15 0.89 1.17 1.32 1.02 1.62] 1.18 1.29 1.10 2.17
0.90 1.03 1.14 0.75 1.16 0.77 0.41 0.88| 0.45 0.67 0.99 1.10
0.57 0,85 1.01 0.38 0.62 0.75 0.57 0.63/ 0.81 0.56 0.64 0.79
0.63 1.12 0.90 0.52 0.73 1.08 0.49 0.73] 0.58 0.77 0.88 0.96
0.53 0.50 0.81 0.51 0.84 0.70 0:54 0.98| 0.38 0.34 0.50 0.46
0.44 0.62 0.48 0.46 0.74 0.52 0.42 0.73| 0.60 0.42 0.82 0.55
0.25 0.41 0.28 0.29 0.48 0.41 0.31 0.64] 0.35 0.25 0.32 0.36
0.25 0.21 0.43 0.26 0.44 0.22 0.29 0.29 0.58 0.25 0.44 0.21
0.26 0.46 0.25 0.50 0.61 0.86 0.52 0.72| 0.59 0.64 0.90 0.77
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Table 11. Number of children aged 6-l1 and percent distribution by specified case severity, ac-

cording to race and sex, with standard errors of the estimates: United States, 1963-65

Total1 White Negro
Specified case severity N Both Both
Bot . ot . ot .
sexes Boys | Girls sexes Boys | Girls sexes || BOYS Girls
Estimated number of
children in thou-
sandge-mmmmmmmme——un 17,728 || 8,810 8,918 15,109 || 7,5261 7,583) 2,540 I 1,241 1,299
Percent distribution
All causes~—m=—cu==co 100.0 || 100.0} 100.0 100.0 || 100.0} 100.0} 100.0 || 100.0} 100.0
0 (Normal occlusion)-----=~ 24,4 24.5| 24.3 22,9 22.9( 22.8} 33.1 33.7 32.6
1-3 (Minor malocclusion)--- 39.0 37.4| 40.7 39.7 38.3| 41l.4] 35.0 33.0 36.7
4=6 (Definite malocclu-

sion) ~m--emccmm cm e 22.4 23.4 21.5 23.7 24.4 22.9 15.0 16.7 13.4
7-9 (Severe malocclusion)-- 8.7 8.8 8.5 8.7 9.0 8.3 8.7 7.5 9.8
10 or more (very severe

malocclusion)~--cewamcanax 5.5 5.9 5.0 5.0 5.4 4.6 8.2 9.1 7.5

Standard error
0 (Normal occlusion)===--=- 1.46 1.60) 1.52 1.50 1.62| 1.6l 2.68 3.76 2.21
1-3 (Minor malocclusion)--- 0.74 1,13 1.05 0.88 1.32] 1.,23] 1.76 2,70 2,11
4-6 (Definite malocclu-

Sion) ~=mmecncmcmcmcn e 1.07 1.34| 1.06 1.23 1.56| 1.,18] 1.55 1.95 1.51
7-9 (Severe malocclusion)-- 0.56 0.58| 0.98 0.64 0.64| 1,10} 1.66 2.23 1.37
10 or more (very severe
malocclusion) ~-=m==sncceax 0.46 0.76 | 0.44 0.50 0.84| 0.54| 0.85 1.32 1.36

1
Includes data for "other races," which are not
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Table 12, Number of children aged 6-11 and percent distribution by

specified Treat-

ment Priority Index (TPL), according to type of malocclusion syndrome, with standard
errors of the estimates: United States, 1963-65

Type of malocclusion syndrome

Tooth dis-

placement Anterior
Treatment Priority Index | Normal
Maxil- | Maxil-
lary lary | Over-| Open- ggzsr gsgif Mixedl
expan-| col- | bite | bite . t- ot 1
sion lapse Je Je
Estimated number
of children in
thousands -~=~-~---- 12,965 462 529 991 774 76 1 1,717 214
Percent distribution
All TPI--vmemmmmam- 100.0 100.0 100.0 | 100.0| 100.0| 100.0 | 100.0 100.0
L 33.4 . .
O SO 8.1 .. ee .. .. .. .. ce
p Uy S L 25.2 .. .. - .. .. .. “e
K e 20.1 .. A .. . .. .. “ae
fmom e e e m 13.2 cee “ee ‘e .o .. .o ces
P -l 37.4 29.1| 17.4 8.9 .. 40.3 53.7
fommmmcmmccecmmcm——————— - 18.7 26.8 13.0 19.2 .o 20.6 13.2
7 e e m e —— - 16.4 2.2 3.6 16.6 13.0 13.0 7.4
Bemmcme e mm—cc e ——————— - 7.6 15.7 23.8 22.6 22.8 8.2 5.5
Qe cmmcmmm— e - 4.7 3.6 18.3 6.6 3.6 3.0 2.9
10 Or MOt@w——ecmmeacme——— - 15.2 22.6 23.9 26.1 60.6 14.9 17.3
Standard error
Qe mmcmecm e mm—m—m e 1.54 .. ..
Lemcmmamcmen - mcm e ——————— 0.56 .. cee .o
D mmcmmemmmmmmmmmm—mm—mm - 0.71 .. ces ..
Jeccc e ma i ——————— 0.61 “es ce ..
B e e e e 0.82
B e mm e m—— e ————————— e 3.74 3.68 3.21 2.34 2,30 6.73
Gommmmmm e m——————— 2.31 3.92 3.48 2.77 ce 1.75 4.50
7 e m e m— e ———————— 3.25 1.03 1.32 2,421 4.36 1.42 3.47
Bevmmmcm e —e e ——————— 2.03 2.86 3.76 3.10| 10.25 1.30 3.17
Qe cm—————————— 2.54 1.43 3.10 1.86| 4.29 0.69 1.96
10 Or more--mmememm;rc—————— 3.52 2,65 4,08 3.65| 11.32 1.46 4.28
1Two or more TPI components of equally high weight.
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Table 13, Average Treatment Priority Index (TPI) per child, by sex, age, and race, with
standard errors of the estimates: United States, 1963-65

Sex and age

Total1 ﬂ White

Negro

Totall

White

Negro

Average TPIL

Standard error

Both sexes 6-11 yearS===-ceecea-- 3.3J 3.3 3.2 0.114 0,12 9;i§

6 yearserecemerrmcacarnnrne e cne e nnnaa— 3.3 3.5 2.8 0.24 0.28 0.69
7 JEArSmmmrmrmmmeecnassmm—an e —————— 3.2 3.1 3.4 0.13 0.13 0.41
8 YEATSmmrmromemrmmam e — e —— 3.1 3.2 2.8 0.11 0.13] 0.30
9 years-=-ermmmmmemmmmemcmem e ;e ——— 3.2 3.3 3.1 o0.16| 0.18]| 0.15
10 years=mmmrmmmmmeasmmmmmremm—e—n————— 3.2 3.2 3.6 0.14 0.13 0.55
11 years=s=se-smcememmmmcmecccmmecaaaoan- 3.7 3.7| 3.5| ©0.20| o0.23} 0.26
Boys 6-ll yearSeremcemrorermcacammacan 3.4 3.4 3.3 0.12 0.13 0.20

I = b b L L L P L 3.1 3.5 2.0 0.43 0. 54 0.71
7 YeArSeesmmme oo ccmceceeaen 3.2 3.2 3.5 0.18 0.18 0.41
8 yeArS=merecocmmcmmmmem—eemcmmcmeemoaa 3.2 3.2 2.7 0.13] 0.12| 0.46
9 years-emrerrecmccenc e e e en - 3.3 3.3 3.4 0.19 0.21 0.24
10 yearSeemem-rremmemeemecememe—amee——s 3.4 3.3 3.7| o0.21 0.20| 0.71
1l yearseermrmcmemcmmec e m e c e 3.9 3.9 3.4 0.24 0.28 0.52
Girls 6-11 years=m=mam-crmccnaccaas 3.2 3.2 3.2 0.11 0.13 0.21

6 yearsmrmmcmcsscmscsmnnm e cn e ————— 3.4 3.5 3.3 0.37 0.35 1.25
7 yeArS=mmmmrmmmmmmammsmecn o nmen . 3.1 3.0/ 3.3| 0.15| o.16| 0.58
8 yearsmrmrmccrr o mcma e 3.1A . 2.9 0.16 0.18 0.37
9 yearg--r—memmmcemc e mm e oo 3.2 3.3 2.8 0.17 0.19 0.19
10 years=memmmmcomcemmmceee e e ae - 3.1 3.0 3.5| 0,17 0.20]| 0.57
11l yearsememveommmrmere e c e m e —nc oo 3.5 i 3.5 3.5 0.23 0.25 0.34

1
Includes data for "other races,'
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Table 14. Differences between actual and expected average Treatment Priority Index (TPI) per child for chil-

dren aged 6~l1, by race, annual family income, and sex, with standard errors of the estimates: United
States, 1963-65
Both sexes Boys Girls
Race and annual Both :
family income Ex- |Dif- Ex- | Dif- Ex- | Dif- | sexes [ BOYS| Girls
Actual |pect- | fer~ || Actual [ pect- | fer- | Actual | pect-~| fer-
ed ence ed ence ed ence

Average TPI Average TPL Average TPI Standard error
Totallamamcnoann 3.3 3.3 0.0 3.4 3.4| 0.0 3.2 3.2 0.0 0.11] 0.12 0.11
Less than $3,000------ 3.2 3.3 (-0.1 3.4 3.4 0.0 3.0 3.2 -0.2| 0.27]|| 0.38 0.20
$3,000-84,999-wcmmcun- 3.3 3.3 0.0 3.4 3.4 0.0 3.2 3.2 0.0] 0.16| 0.21 0.19
§5,000-56,999 -~ccemem- 3.4 3.3] 0.1 3.4 3.41 0.0 3.3 3.2¢1 0.1] 0.13( 0.5 0.17
$7,000-89,999--cnccunn 3.4 3.3 0.1 3.4 3.4 0.0 3.4 3.2 0.2 0.15 0.17 0.18
$10,000-614,999 «~-unn-w 3.2 3.3 (-0.1 3.3 3.4 -0.1 3.2 3.2 0.0| 0.16| 0.17 0.21
§15,000 or more--=-e-w- 3.2 3.3 [-0.1 3.4 3.4 0.0 3.0 3.2} -0.2| 0.20( 0.22 0.29
UnKnown = ~weemeemcamana 3.3 3.3 0.0 3.4 3.4 0.0 3.2 3.2 0.0 0.24] 0.39 0.34
Whitemmmcmmancanas 3.3 3.3 0.0 3.4 3.4} 0.0 3.2 3.2 0.0 | 0.12} 0.13 0.13
Less than $3,000------ 3.2 3.3 1-0.1 3.4 3.4 0.0 3.0 3.2( -0.2 0.45 0.62 0.33
$3,000-84,999-—ccuaman 3.3 3.3 | 0.0 3.5 3.4] 0.1 3.1 3.2 -0.1| 0.18] 0.26 0.20
$5,000-86,999---vuceun 3.4 3.3 1 0.1 3.4 3.4} 0.0 3.3 3.2 0.1] 0.11f 0.14 0.18
§7,000-89,999 c-cmnvm-n 3.4 3.3 0.1 3.4 3.4 0.0 3.4 3.2 0.2 0.15 0.18 0.19
$10,000-814,999«cmnn-- 3.3 3.3 0.0 3.3 3.4)-0.1 3.2 3.2 0.0| 0.16)] 0.18 0.23
§15,000 or more«--=w-- 3.2 3.3 |-0.1 3.4 3.4 0.0 3.0 3.2 -0.2 | 0.20] 0.22 0.28
UNKNOWN =e==mwemmcmeaew 3.4 3.3 0.1 3.3 3.4 -0.1 3.4 3.2 0.2| 0.24| o0.28 0.40
Nepgros-mececcacaa= 3.2 3.2 ] 0.0 3.3 3.3 0.0 3.2 3.2 0.0] 0.18| 0.20 0.21
Less than $3,000-c---- 3.2 3.2 | 0.0 3.3 3.3 0.0 3.0 3.2 -0.2| 0.20| 0.35 0.18
§$3,000-84,999--ccamame 3.4 3.2 0.2 3.3 3.3 0.0 3.5 3.1| 0.4 0.23| 0.26 0.42
55,000-56,999 «w-muen- 3.5 3.2 | 0.3 3.0 3.2 | -0.2 3.9 3.2 0.3] 0.48] 0.64 0.61
§7,000-59,999-ccamuea- 2.6 3.3 {-0.7 3.0 3.4 -0.4 2.1 3.2 -1.1} 0.51{f 0.82 0.63
$10,000-814,999--n-cnn- 3.8 3.2 | 0.6 3.2 3.4 -0.2 4.4 3.1 1.3 1.75 1.84 2.33
$15,000 or more------- - - - - - - - - - - - -
Unknown=--memsomecana. 3.2 3.2 0.0 4.5 3.4 1.1 2.1 3.2 1.1 0.74§ 2.07 0.49

'Includes data for "other races," which are not shown separately.
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Table 15. Differences between actual and expected average Treatment Priority Index (TPI) per child for chil~

dren aged 6-11, by sex,

United States, 1963-65

race, and education of head of household, with standard errors of the estimates:

Both sexes Boys Girls
of head ot houschord Ex- | Dif- Ex- | Dif- Ex- | Dif-| sewes | Boys| Girls
Actual | pect-| fer~ || Actual | pect-| fer-| Actual | pect-| fer-
ed ence ed ence ed ence
Average TPL Average TPIL Average TPIL Standard error

Total =-=-emme-- 3.3 3.3] 0.0 3.4 3.4| 0.0 3.2 3.2]1 0.0} 0.11]) 0.12 0.11

None or less than 5
years—m==mmmmmm—————— 2.9 3.3) -0.4 3.2 3.41 0.2 2.7 3,21 -0.5] 0.38]| 0.72 0.24
5-7 years--===cmccan== 3.5 3.3 0.2 3.6 3.4| 0.2 3.3 3.2| 0.1} 0,34|f 0.37 0.39
8 years-~e--a—mocmean= 3.2 3.3 -0.1 3.2 3.4 | -0.2 3.2 3.2 0.,0f 0.16{ 0.15 0,22
9-1l years==~~=csccemw= 3.3 3.3} 0.0 3.4 3.4 0.0 3.2 3.2{ 0.0| 0.13]) 0.19 0.15
12 years=-==-crmw e 3.4 3.3 0.1 3.4 3.4 0.0 3.3 3.2y 0.1} 0,12 0.12 0,15
13-15 years---=wmou=-= 3.3 3.3] 0.0 3.4 3.4| 0.0 3.2 3.2 0.0} 0,15 0.23 0.20
16 years==—-=-cceameaxn 3.5 3.3( 0.2 3.5 3.4| 0.1 3.5 3.2] 0.3} 0.9 0.22 0,22
17 years or more--~-~--- 3.0 3.3 -0.3 3.2 3.4 -0.2 2.9 3.2 -0.3| 0.20§ 0.30 0.35
Unknown === ===~=~===o== 3.6 3.2} 0.4 3.9 3.4 0.5 3.4 3.2| 0.2] 0.51| 1.45 0.50
White~==mr —ceea——- 3.3 3.3{ 0.0 3.4 3.4| 0.0 3.2 3.2y 0.0( 0.,12) 0.13 0,13

None or less than 5
Years-=~=m=—mmeomom~o 3.0 3.3] -0.3 3.2 3.4 -0.2 2.9 3.2} -0.3] 0.55( 1.05 0.33
5-7 years==e~-wcemmmn= 3.4 3.3| 0.1 3.5 3.4 0.1 3.4 3.2 0.2 0.49]| 0.51 0.55
8 yearswesm=-memmeecmean- 3.2 3.3} ~0.1 3.3 3.4 -0.1 3.0 3.2} -0,2| 0,18 0.17 0,27
9-11 yearg==wmw=memme=x 3.4 3.3] 0.1 3.6 3.4 0.2 3.3 3.2y 0.1} 0,14} 0.22 0.19
12 years=----=mmmmm—e= 3.3 3.3 0.0 3.4 3.4 0.0 3.3 3.2| 0.1| 0.11) 0.10 0.15
13-15 years=-e=ce====-= 3.3 3.3( 0.0 3.5 3.4 0.1 3.2 3.2| 0.0| 0.4y 0.22 0.20
16 years=-==c=m=cme—a- 3.5 3.3 0.2 3.5 3.41 0.1 3.4 3.2| 0.2 0.,20( 0.22 0.24
17 years or more==-=--- 3.0 3.3} -0.3 3.2 3.4 -0,2 2,9 3.2| -0.3] 0.20(f 0.31 0.32
UnKknown = —== —=ac=cmmex 3.4 3.3 0.1 1.8 3.3 -1.5 4.2 3.2| 1.0] 0.74( 1.07 0.61
Negro==--e-—ueame= 3.2 3.2 0.0 3.3 3.3| 0.0 3.2 3.2 0.0] 0.18{ 0.20 0.21

None or less than 5
Years=———mmm—cem———on 2.7 3.2 -0.5 3.1 3.3 -0.2 2.4 3.2} -0,8| 0.47( 0.67 0.41
5-7 years~-s==comom~e- 3.5 3.2 0.3 3.8 3.3| 0.5 3.2 3.2} 0.,0f 0.35] 0.50 0.42
8 yearsme=mmmcmmnom———— 3.9 3.2| 0.7 3.2 3.4 0.2 4.4 3.1| 1.3] 0.47] 0.45 0.65
9-11 years=~=-=mmeman~ 2.5 3.2 -0.7 2.3 3.3 -1.0 2.7 3.2| -0.5| 0.30) 0.40 0.37
12 years===m~meccumeuo 3.7 3.2 0.5 3.7 3.3| 0.4 3.6 3.2| 0.4 0.37] 0.50 0.43
13-15 years===c=mmonmu= 3.4 3.2 0.2 3.2 3.3} -0.1 3.8 3.2 0.6] 0.87f 1.00 0.93
16 yearse=-c-moccmaman 3.3 3.2 0.1 1.8 3.4 | -1.6 6.1 3.0( 3.1| 1.03f 1.21 2,84
17 years or more-==--= 3.8 3.3] 0.5 1.2 3.0 ~1.8 5.1 3.2 1.9} 2.75|| 0.84 3.30
Unknown===ecsmceeccnna 3.9 3.2 0.7 6.2 3.5 2.7 2.3 3.0 -0.7| 0.73]|f 2.78 0.85

1
Includes data for "other races," which are not shown separately.
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Table 16. Differences between actual and expected average Treatment Priority Index (TPIL) per child for chil-
dren aged 6-l1l, by race, geographic region, and sex, with standard errors of the estimates: United States,

1963~65
Both sexes Boys Girls
Race and region lggtl; Boys | Girls
Ex- | Dif- Ex- | Dif~ Ex- | Dif- | 3€%€S
Actual | pect-| fer~ || Actual | pect- | fer- | Actual | pect-| fer-
ed ence ed ence ed ence
Average TPI Average TPIL Average TPIL Standard error

Totall ~mmemmemun 3.3 3.3} 0.0 3.4 3.41 0.0 3.2} ,3.2] 0,0 0.11§ o0.12 0,11
Northeast=sme=mmenenan= 3.3 3.3 0.0 3.2 3.4 | -0.2 3.3 3.2] 0,1 0.22 0.21 0.26
Midwest=~emmmenecacaax 3.6 3.3( 0.3 3.7 3.4] 0.3 3.5 3.2 0.3} 0.14}) 0.19 0.12
Southe=ermmucencaneman 3.1 3.3 ~0.2 3.3 3.4} 0,1 2.9 3.2| 0.3 ] 0.32 0.41 0.25
Westmmmmnmmerrecneann- 3.2 3.3 -0.1 3.3 3.4 0.1 3.0 3.2 -0.2 | 0.23] 0.26 0.28
Whitem=rmmemmmeann 3.3 3.3 0.0 3.4 3.4 | 0.0 3.2 3,2 0.0 | 0.12 | 0.13 0.13
Northeast=-=mmmemaecaa 3.2 3.3( -0.1 3.2 3.4 | -0.2 3.2 3.2| 0.0 0.23( 0.22 0.30
Midwestmemmeecenmneaan 3.6 3.3 0.3 3.7 3.4 0.3 3.5 3,2| 0.3 0.13( o.18 0.12
Southm=ewcenemnennnn - 3.2 3.3| -0.1 3.3 3.4 -0.1 3.1 3.2 0.1 | 0.43( 0.52 0.39
Westwmwumoeonameeceuan 3,2 3.3| -0.1 3.3 3.4 ] <0.1 3.0 3.2 -0.2 | 0.23] 0.26 0.29
Negro==smemcmmcm=- 3.2 3.2 0.0 3.3 3.3 0.0 3.2 3.2 0.0 0.18] 0.20 0.21
Northeaste-ser-cocanan 3.9 3.3] 0.6 3.2 3.3 ] -0.1 4,5 3.2 1.3 ] 0.25]| 0.39 0.40
Midwestmrmweommecnmne - 3.4 3.3 0.1 3.3 3.3 0.0 3.6 3.2| 0.4 | 0.66 | 0.85 0.67
South~meeeccrmmmcaan e 2.9 3.2| -0.3 3.3 3.3 0.0 2,5 3.21 -0.7 | 0.26 | 0.40 0,21
Westmmmmmreenrcenne—ne 3.2 3.2| 0.0 3.4 3.341 0.1 3.0 3.2 0.2 | 0.37 ]| 0.44 0,50

1
Includes data for ''other races,’'

1

which are not shown separately.
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Table 17. Number of children and percent distribution by reported thumbsucking habit,
according to sex and age, with standard errors of the estimates: United States, 1963-

Reported thumbsucking habit
Sex and age ' Not
Total Present | Absent ggg&t re-
ported
Estimated number of children in
thousands~~==--csmccmcmrcmcccmncnccmm 23,784 2,3711 21,325 15 73
Percent distribution
100.0 10.0 89.6 0.1 0.3
100.0 13.6 85.8 - 0.6
100.0 13.0 86.8 0.1 0.1
100.0 8.7 90.8 0.2 0.3
100.0 10.8 88.9 - 0.3
100.0 7.5 92.0 0.1 0.4
100.0 5.9 93.8 0.1 0.2
100.0 8.3 91.2 0.1 0.4
100.0 11.8 87.3 - 0.9
100.0 11.5 88.3 - 0.2
100.0 5.7 93.8 0.2 0.3
100.0 8.6 90.9 - 0.5
100.0 6.3 93.3 0.1 0.3
100.0 8.3 91.2 0.1 0.4
100.0 11.7 88.0 0.1 0.2
100.0 15.4 84.4 - 0.2
100.0 4.4 85.4 0.2 -
100.0 11.8 87.8 0.1 0.3
100.0 13.1 86.8 - 0.1
100.0 8.7 90.9 - 0.4
100.0 6.2 93.2 0.2 0.4
Standard error

“ee 0.44 0.44 0.02 0.10
cee 1.11 1.21 - 0.33
“ee 0.84 0.84 0.07 0.11
e 0.57 0.66 0.12 0.17
cee 1.26 1.24 - 0.11
ces 0.71 0.86 0.06 0.27
e 0.68 0.70 0.09 0.14
‘oo 0.50 0.50 0.04 0.15
ces 1.50 1.61 - 0.63
ces 1.04 1.04 - 0.22
ces 0.91 1.00 0.19 0.22
e 1.60 1,55 - 0.18
- 0.84 1.02 0.12 0.34
cee 0.77 0.77 0.12 -
.ee 0.68 0.72 0.03 0.10
cee 1.61 1.62 - 0.16
cee 1.46 1.48 0.15 -
.o 0.76 0.87 0.12 0.25
.o 0.61 0.63 - 0.13
“ee 1.28 1.32 - 0.24
ces 0.93 1.00 0.18 0.28




Table 18. Number of children aged 6-11 and percent distribution with a reported thumbsucking habit
with standard errors of the

by reported frequency of thumbsucking,

estimates: United States, 1963-65

according to race and sex,

Totall White Negro
Reported frequency of
thumbsucking Both Both Both
o] . o . o .
sexes || BOYS Girls sexes | BOYS Girls sexes | BOYS Girls

Estimated number of

children in thousands--| 2,371 1,004 11,367(11,899 797 1 1,102 469 204 265
Percent distribution
All thumbsucking-------- 1 100.0 100.0 {100,0!} 100.0 100.01 100,01 100.0 100.0 100.0
Every day or night=------www-_- 56.6 57.8 55.8 54.4 56.6 52.7 66.2 63.2 68.4
Sometimes mmrmrmmmcemem e ——— 38.7 38.6 38.8 42,5 41,5 43.2 23.0 26.4 20.4
Don't Kknow==m=emcmm—ccamenmacs 0.6 0.4 0.7 0.7 0.6 0.9 - - -
Not reported----mm-ccmcmcmmmaaa 4,1 3.2 4,7 2.4 1.3 3.2 10.8 10.4 11.2
Standard error

Every day or nighte-~-cmeome_o 2,13 3.63 3.33 2.25 4,31 3.82 5.38 9.36 6.04
Sometimes ~=-mrmemmceccm e —ea 2.11 3.32 3.39 2.37 4,27 3.94 3.79 7.28 4.47
Don't KNow-==-cmcememmcmaomano 0.30 0.45 0.40}| 0.38 0.57 0.50 - - -
Not reported=ecece—cacooaao—no 0.94 1.46 1,03 0.72 0.86 1.09 3.39 5.12 3.31

Includes data for "other races," yhich are not shown separately,
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Table 19. Number of children and average Treatment Priority Index (TPI) per
aged 6-11, by reported thumbsucking habit, race, and sex,with standard errors of the estimates:

United States, 1963-65

child for children

Race and sex

Reported thumbsucking habit

Total

Present

Absent

Don't
know

Not
reported

Totall

Both sexes=-=ememo e o

o e R et LT L e E LT

GLrlS=mmm e e e e
White

Both sexegw=emesmmmcmee o e

il R et R

Glrlsmemem e e e
Negro

Both sexesessc-comcmmcmm e

oSy IIIIIIIIIIITIIIIIIIIIIIIIIIITIIIIII
Totall

Estimated number

of children in thousands

17,728 1,555 16,115 12 46
8,810 605 8,179 4 22
8,918 950 7,936 8 24

15,109 1,197 13,865 12 35
7,526 451 7,054 4 17
7,583 746 6,811 8 18
2,540 355 2,174 - 11
1,241 151 1,086 - 4
1,299 204 1,088 - 7

Average TPL per child
3.3 4.9 3.2 2,0 3.0
3.4 4.8 3.3 4.3 3.5
3.2 5.0 3.0 1.0 2,6
3.3 3.2 2.0 3.7
3.4 4.4 3.3 4.3 4.3
3.2 4.6 3.1 1.0 3.1
3.2 6.2 2.8 ~ 0.8
3.3 5.9 2.9 0.3
3.2 6.3 2.6 1.2
Standard error
0.11 0.18 0.11 1,00 1.18
0.12 0.32 0.13 3.04 1.59
0.11 0.24 0.12 0.55 1.25
0.12 0.18 0.12 1.00 1.35
0.13 0.28 0.13 3.04 1.70
0.13 0.25 0.13 0.55 1.50
0.18 0.36 0.13 - 0.55
0.20 0.65 0.21 - 0.21
0.21 0.46 0.11 - 0.80

lTncludes data for "other races,' which are not reported separately.
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Table 20.

Number of children and average Treatment Priority Index (TPL) per child for

children aged 6-11, by reported frequency of thumbsucking habit, race, and sex, with
standard errors of the estimates: United States, 1963-65

Race and sex

Reported frequency of thumbsucking

All
thumb -
sucking

Every
day or
night

Some-
times

Don't
know

Not
re-
ported

Total®

Both sexes-smmmsecmmerreccrcnrm e r e ————

BOySmmmmmmm e e m e e e e mm—— ——— e

Girlgwemmmremcmummmm e e e ————
White

Both sexeg==-ccomccmmccnrmm e s cn e

BOyS =mmmmr e e n e e e m e m e m e —————— e -

Glrlgmemm s mccm e e e e
Negro

Both seXeS==-ememccmcacmcccc e am e

Y ST TII I
Totall

Both sexes--wccmmmccmcmmcnc e ccnm e

BOyS mmmemmmmr e e e e e s e ccemmn e — e e

Glrlg-m-meme e e e e
White

Both seXeSee-emmmemmcmccre e e e e

BOYS === em e e e e e e mm - ——

(el R K R e T
Negro

Both seXeSemememmmmcmeccmec e cccm e e

BOyS =rmmmmm e c e ccm e e c e mm e m r e m e e m e — e

Glrlgmmmmm e e e e
Totall

Both sexesmem—mmemmccccccccccccccacccn

BOyS mmmem e m e e m e m e e e

Girlgmmmemmmm e e e e e er e e e mmm—m e —m e
White

Both sexeSes~w-ceccccmcccmcarccanecnaaao

BOyS =mmmmm e e m e e e e e

eh R K e L EEL L L P P S
Negro

Both sexXegw-smrecrmecramm e ca e cn e

BoySmmmmm e e e r e e e a e e e c e

GLlrlsmmmcemm e m e m e can e e —————

Estimated number of children
in thousands

17,728 845 639 6] 16,238
8,810 333 245 - 8,232
8,918 512 39 6 8,006

15,109 603 554 6| 13,946
7,526 233 208 - 7,085
7,583 370 346 6 6,861
2,540 241 83 - 2,216
1,241 101 35 - 1,105
1,299 140 48 - 1,111

Average TPI per child
3.3 5.6 4.1 1.0 3.2
3.4 5.5 3.9 - 3.3
3.2 5.6 4,2 1.0 3.0
3.3 5.0 4.0 1.0 3.2
3.4 4.6 4.3 - 3.3
3.2 5.3 3.9 1.0 3.1
3.2 6.8 4.7 - 2.8
3.3 7.5 2.1 3.0
3.2 6. 6.6 2.6
Standard error
0.11 0.28] 0.17] 0.64 0.11
0.12 0.50| 0.35 - 0.13
0.11 0.37| 0.25( 0.64 0.12
0.12 0.25| 0.20| 0.64 0.12
0.13 0.48| 0.25 - 0.13
0.13 0.36| 0.32) 0.64 0.13
0.18 0.56| 0.72 - 0.15
0.20 0.94] 1.20 - 0.20
0.21 0.85}] 1.27 - 0.13

lincludes data for "other races,' which are not shown separately.
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Table 21. Percent distribution of children aged 6-11 with Treatment Priority Index
(TPI) of 4.5 or more by status of thumbsucking habit, according to type of malocclu-
sion syndrome, with standard errors of the estimates: United States, 1963-65

Type of malocclusion syndrome
Tgoth dis- Anterior
. t
Reported thumbsucking pLacemen
habit Total o
Maxil- | Maxil- Lower Mixed
lary lary | Over-| Open-j . " | Over-
expan-| col- | bite | bite ot jet
sion lapse J
Percent distribution
All thumbsucking---F 100.0 100.0| 100.0) 100.0} 100.0} 100.0| 100.0 100.0
Present----=--cm-menno—=o 16.7 10.4 5.5 2.0y 39.7 9.41 21.2 9.0
Absent---c-—memcccmremaa 83.1 88.9 94.5| 98.0| 59.97 90.6| 78.5 91.0
Not reported------c-co-a- 0.2 0.6 - - 0.4 0.3 0.3 -
Standard error
Present---=--cemcamracman 0.65 1.69 1.871 0.97| 4.20( 5.59| 1.71 4.99
Absent~---cemmcnccmcamem 0.68 1.83 1.87| 0.97| 4.11i| 5.59| 1.73 4,99
Not reported-----c-ce---- 0.16 0.65 - -1 0.45 -1 0.21 -

ITwo or more TPI components of equally high weight.
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Table 22, Percent distribution of children by whether or not it was reported that teeth
were straightened, according to sex and age,

United States, 1963-65

with standard errors of the estimates:

Teeth Teeth not Don't Not
Sex and age Total straight-| straight- know re-
ened ened ported
Percent distribution
Both sexes 6-11 years-----=-c-ce--a- 100.0 2.5 97.3 0.0 0.2
Boys 6-11 years------c-cmcmmccmncan=- 100.0 2.4 97.4 0.0 0.2
=T 5 - T 100.0 0.4 99.5 - 0.1
7 YearsS-——reecmem e e cnmm e ma 100.0 0.5 99.1 - 0.4
8 yearS--cmmrrm e e 100.0 1.5 98.3 - 0.2
9 yearSee--cmmme e e 100.0 3.3 96.5 - 0.2
10 yearS=meececemcmmm e e m e 100.0 3.6 96.0 0.2 0.2
11l yearS-=mecmmmmc e e 100.0 5.1 94.9 - -
Girls 6-l1 years=--v-m-cecacacccoan- 100.0 2.6 97.2 0.1 0.1
6 JeArS —--m e 100.0 0.5 99.2 0.3 -
7 JeArS mmm e e e e - 100.0 0.9 98.7 - 0.4
8 years-e---ceccc e aae 100.0 1.9 98.0 - 0.1
9 yearSeme-c-mmcmemccmmmcm e 100.0 3.6 96.3 - 0.1
10 yearSe---crmmmam e 100.0 4.1 95.8 - 0.1
11l years=-v=mome e 100.0 4.7 95.3 - -
Standard error
Both sexes 6-11 year§--c-=c-e-c--- 0.23 0.25 0.02 0.05
Boys 6-11 years---=-—-ecccccmcaoaoaoo 0.22 0.22|{ 0.03 0.07
6 yearS-=-reecmcmane e 0.28 0.32 - 0.14
7 yearS=----em e e 0.27 0.38 - 0.28
8 yearSe--cm ool 0.46 0.48 - 0.18
9 years-—--e e e e 0.54 0.55 - 0.22
10 years~----cocce e 0.85 0.98( 0.15 0.20
11 years=---c-ecmmmc e 0.80 0.80 - -
Girls 6-11 years=---=--c-—mecmmceonon 0.42 0.47| 0.04 0.06
6 YyearSe-cmmc e 0.41 0.48 | 0.26 -
FA =t 4 R e et L . 0.42 0.42 - 0.25
8 years—-a--mme e . 0.87 0.88 - 0.15
9 years--ee-mcmm e . 1.05 1.07 - 0.13
10 years —--cscmccm e . 1.02 1.04 - 0.13
1l years —---cm - . 0.88 0.88 - -
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Table 23, Number of children aged 6-11 and percent distribution by reported need for tooth
United States,

straightening, according to race and sex, with standard errors of the estimates:

1963-65
Total White Negro
Reported need for tooth
straightening
SE;:S Boys Girls Sg;zg Boys Girls g:;gs Boys Girls
Estimated number
of children in
thousands-~===--~ 23,151 || 11,7721 11,379 § 19,824 || 10,1051 9,7191 3,221 || 1,618 | 1,603
Percent distribution
All children------ 100.0 1} 100.0f 100.0 100.0 100.0] 100.0] 100.0 4§ 100.0{ 100.0
YeSmemmmmnm e n e e 11.3 10.6 11.9 11.1 10.6) 11.6| 12.4 10.7 14.0
(R e L e L L 74.9 76.4 73.5 74.8 76.2| 73.3] 76.3 78.4 74.1
Don't know-e=mesmeeaooo- 8.6 8.0 9.3 8.9 8.2 9.7 6.9 6.4 7.5
Not reported—--ceewmae-- 5.2 5.0 5.3 5.2 5.0 5.4 4.4 4.5 4.4
Standard error
YeS=mmmmmemm e mmec e 0.55 0.62 0.73 0.55 0.59| 0.79}| 1.22 1.97 1.79
NOmereommcce e mcn e 0.98 0.96 1.34 1.10 1.07) 1,51] 1.66 1.73 2.24
Don't Know=========mmm== 0.47|| o0.48| o0.68| 0.43 0.50] o.64| 1.48{ 1.25| =2.29
Not reported-==eea-mca--= 0.82 0.91 0.80| 0.93] 1.47 1.53 1.55

0.81

0.83

Itncludes data for "other races,'

which are not shown separately.

NOTE: Excludes children whose teeth reportedly had been straightened.
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Table 24, Number of

aged 6-11 by reported need for tooth straightening,

estimates: United States, 1963 -65

children and average Treatment Priority Index (TPI) per child for children
race, and sex, with standard errors of the

Reported need for tooth straightening

All
Race and sex .
children Jes Yo Don't Not
know reported!
Total? Estimated number of children in thousands
Both seXeSe—=m-cmemcmccrca e 17,728 2,313 12,598 1,381 1,436
BOYS =~ e e e e me e e 8,810 1,091 6,384 623 712
(el R R R Y e Tt e 8,918 1,222 6,214 758 724
White

Both seXeSe=cmmemcccmacc e 15,109 1,949 10,691 1,220 1,249
BOYS mm=mmmcmccman e m et cc e e ma 7,526 937 5,420 551 618
GlrlSrremecccrc e L e r e e e — e ———— e e ———— - 7,583 1,012 5,271 669 631

Negro

Both seXeS-c=mmcccmmmca e 2,540 349 1,856 158 177
BOYS mmmememm e mr e e cav et e ;e a e 1,241 148 940 69 84
GilrlS = e mm e e 1,299 201 916 89 93

Average TPI per child
Total?

Both SeXes---sm-ecm—m e am et errcee e 3.3 5.2 2.9 3.8 3.3
BOyS mm e e e - 3.4 5.4 3.0 3.8 3.5
L R i DTt P e R RS UrR 3.2 5.0 2.8 3.9 3.2

White

Both SeXeS-reemmeme e i cmeme s 3.3 5.2 2.9 4.0 3.3
BOYS mm e e e e e em e m 3.4 5.4 3.0 4.0 3.4
(& R R e T T T PR 3.2 5.1 2.8 4.0 3.3

Negro

Both SeXes—cemmmcmcmcmmam e 3.2 5.0 2.9 2.9 3.4
BOYS mmme e m e a e 3.3 5.6 2.9 2.2 4.4
GLE LS e m e e e e e ek 3.2 4.5 2.9 3.5 2.6

Standard error
Total?

Both SeXes mewmemm oo mom oo e 0.11 0.22 0.12 0.19 0.17
BOYS mm e e st e e e e e 0.12 0.31 0.14 0.32 0.18
GlE LS m e m e e e aee 0.11 0.28 0.11 0.25 0.32

White

Both seXeS--mmmmcc e mmmas 0.12 0.22 0.13 0.20 0.18
BOYS mm e o e e e em 0.13 0.30 0.14 0.36 0.13
GLElS me e e 0.13 0.31 0.13 0.26 0.30

Negro

Both seXesm=commcmm e e 0.18 0.54 0.18 0.58 0.34
BOYS = e e e e e e m 0.20 0.9 0.30 0.42 1.21
L6 R i et LT SRR S S SR 0.21 0.64 0.11 0.81 1.09

!Includes data for children whose teeth had reportedly been straightened.
“Includes data for "other races," which are not shown separately.
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Table 25,

Number of children per 1,000 children aged 6-11 reported to have had their

teeth straightened, by annual family income and sex,with standard errors of the esti-

mates: United States, 1963-65

Annual family income

Both
sexes

Boys

Girls

All incoOmeS=—=cmmm e e e e et e e

Less than $3,000--ccmmmm e e
$3,000-84,999 s e m e m o — e
$5,000-86,999 -~ - mmm e e e e e e e
$7,000-89,999 - --- e mm e e m e e e m e
$10,000-814,999 - rcm e e e
$15,000 O MOTEm-memmmmm e m e c e e e e

UaknoWn - ~- - ~~m ;e me e reecmm e mm e m e m e me e — e ——————

All incomeS-=--cemmuman i mcmrm e mccnmm——— e

Less than $3,000- - memmmmm e ee e
$3,000-84,999 - cmm s mme e e e e
$5,000-86,999--m-mmcmmc e e e e e e
$§7,000-89,999 -~ -cmmm e e e e
$10,000-824,999 - ~-comcmmm e cm e mem e
$§15,000 OF MOLE= mmmm mem e e c e m e e e

Unknown--—--e-cmeccce e mcmmc e c e me e ccmm e m e — e e oo

Number per 1,000 children

24,7 23,6 26.0
17.4 14,2 20.5
12.6 11.2 4.1
17.4 19.3 15.4
25.8 26.9 24.6
48.5 47.9 49.2
73.1 44,5 108.3
23.5 26.2 20.7
Standard error
2,29 2,18 4,22
4,27 6.61 7.67
2,49 4,52 3.90
2,52 3.99 5.08
3.05 6.20 6.44
7.99 10.97 9.28
16.55 13.21 31.48
10.88 12,63 14,18
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Table 26. Number of dental visits per year per 100 persons and percent of dental visits
involving straightening for persons 5-14 and 15-24 years of age,by annual family in-
come, with approximate standard errors of percents: United States, 1971

Number of | Percent of | Standard error
dental dental of percent of
. . visits visits in- | dental visits
Age and annual family income per year volving involving
per 100 | straight- straight-
persons ening eningl
5«14 years?-mecemeeea mmmemem—e— e e e ————— 181 23.6 1.3
Less than $7,000---c-ccccmmmmrcm e e 98 14.0 2.8
$7,000-89,999 === mmcmmmmm e ————— 177 14.7 2.6
$10,000-814,999cmccmmucm e e 202 20.9 2.4
$15,000 or more--=--cm-mcecrccmemce .- 284 38.1 2.8
15-24 years@e-memmecmcmcccacmmeccma—————— 181 12,2 1.1
Less than $7,000-==reerccccccmam e e 130 * *
$7,000-89,999=-mccmcmm e eem 174 10.0 2,5
$10,000-514,999-=m=ccccmmcce e mr e — -~ 208 13.4 2.5
515,000 or mores==cmrmmccmccccm e mccnmcm— e ——— 259 21.4 2.9
lBased on curve A4BM in relative standard error chart, p. 42, Series 10, WNo, 79,

Vital and Health Statistics.
“Includes unknown family income.




APPENDIX

ASSESSMENT OF OCCLUSION
AND TRAINING OF EXAMINERS

Two different forms were used to record dental
findings on sample children examined during 1963-65.
On the first form, used at 31 survey locations, a re-
corder either wrote down the measurements obtained
for various occlusal components or circled printed
values corresponding to the measurements, The ex-
amination documents were reviewed daily for complete-
ness and legibility., At the last nine locations a different
form was used to eliminate the time-consuming tasks
of coding, keypunching, and verification necessitated by
use of the initial form. The new form was processed on
an IBM Optical Mark Page Reader, Model I, which en-~
tered the examination data directly onto punchcards,

After the data recorded on both forms had been
put on punchcards, they were transferred to magnetic
tape. As the final step in data processing, an edit pro-
gram was used to search for impossible codes and in-
consistencies. Eachrecordthatfailedan edit was printed
out for review and correction by the survey's dental
advisors.

Procedures for Assessment of Occlusion

1. Buccal segment relation,—This assessment
describes the anterior-posterior position relationship
of the teeth in the lower archwiththe teeth in the upper
arch., Most often, the score is based on the relation-
ship of the permanent upper and lower first molars,
When the permanent molars are absent, not fully
erupted, or misshapened because of extensive decay
or fillings, primary molars or the permanent cuspids
and bicuspids are used to determine the buccal seg-
ment relation, For assessment purposes, the position
of the upper cuspid can be regarded as in the position
of the mesiobuccal cusp of the upper first molar,

With the teeth resting together, the right and left
sides are assessed separately, To enable a right-angle
view of the area, the mouth mirror can be used, The
schematic drawings that follow serve as a scoring
guide,

A, Permanent molars,— Buccal Aspect—Right Side

A4

1. Mesial severe (more than cusp-to-cusp mes-

ial).—A mesial positioning of the lower molar
beyond a cusp-to-cusp deviation,

@QOQ:

2. Mesial moderate (cusp-to-cusp mesial or

less),—A mesial positioning of the lower molar
resulting in a cusp-to-cusp relation,

A
A0

3. Normal.--Normal relation, mesiobuccal cusp of

upper molar in buccal groove of lower molar,

2090

4, Distal moderate (cusp-to-cuspdistal or less),—

A distal positioning of the lower molar re-
sulting in a cusp-to-cusp relation.

()
458

5. Distal severe (more than cusp-to-cusp distal),~-

A distal positioning of the lower molar beyond
a cusp-to-cusp deviation,

)
O:O@



B. Primary molars.—The assessment is made by ob-
serving the position of the distal surface of the
primary lower second molar in relation to the
distal surface of the primary upper second molar.
The schematic drawings that follow serve as a
scoring guide,

Buccal Aspect—Right Side

6 7 8 9 10
Ant. 3mm+ Ant, -3mm Flush Past. -3mm Post. 3mm+
' t 1
! !
| |

Primary 1. Lower is anterior to upper by 3 mm. or more.
Primary 2. Lower is anterior to upper but less than 3 mm.
Primary 3, Lower is flush with upper.

Primary 4. Lower is posterior to upper but less than 3 mm.
Primary 5. Lower is posterior to upper 3 mm. or more.

2, Posterior crossbite,--This is a measure of
buccal-lingual deviation in the bicuspid and molar
areas, Both primary and permanent teeth are included
in the appraisal. To simplify the assessment it is
assumed that the upper tooth has deviated, The entire
tooth must be deviated, not merely rotated, as far as
or beyond a cusp-to-cusp relation (see drawings below).
The scores that are recorded are the number of upper
teeth in buccal crossbite and the number in lingual
crossbite, The totals are entered on the form in the
designated space.

Buccal Crossbite Normal Lingual Crossbite

g} Lingual

Buccal

3-4, Incisor relationship,-—This assessment is
made only when the permanent central incisors, at
least one upper and one lower, are present and fully
erupted, When fully erupted permanent central in-
cisors are notpresent, a mark is made in the not ap-
plicable space on the form,

A, Upper anterior overjet-lower anterior over-
jet.—With the teeth occluding, the distance
from the most anterior labial surface of a
permanent lower incisor to the most anterior
labial surface of an upper incisor is measured
with a Boley gauge. The measurement is made
parallel to both the occlusal andthe midsagittal
planes, The measurements are rounded to the
nearest whole millimeter and recorded in the

appropriate box ("overjet'' for overjet of the
upper incisor and "mandibular protrusion' for
overjet of the lower incisors)., Since upper
overjet and lower overjet are mutually ex-
clusive, N,A. is marked for the one not pre-
sent, Anedge-to-edge bite is recorded as zero-
zero for mandibular protrusion box, N,A, for
overjet box, N,A, for overbite, zero-zero
for openbite, and code 3 marked for incisor
vertical relation.

B. Anterior overbite-openbite.—The measure-
ment, in millimeters, of the vertical overlap
of the incisal edges of the upper incisors
(overbite) or the vertical space between the
incisal edges of the upper and lower incisors
(openbite) is made with a Boley gauge.

When overlapping is present, a pencil mark is
made on the permanent lower right or left central
incisor to indicate the extent of overlap. The
distance from the incisal edge to the pencil
mark is measured, rounded to nearest whole
millimeter, and entered in the overbite space.

When openbite is present, the vertical space
separating the incisal edges of the upper and
lower central incisors is entered in the open-
bite space,

When lower overjet occurs with anterior cross-
bite, N.A, is marked for openbite, overbite, and
vertical incisal relation.

When it is difficult to measure upper or lower
overjet, edge-to-edge bite, or anterior cross-
bite because of the presence of rotated or dis-
placed anterior teeth, the examiner uses his
judgment to select the set of measurements and
codes that best describe the vertical and hori-
zontal incisor relations. When indicated, the
condition is described under '"Remarks,"

C. Incisor vertical relationship,—This assess-
ment is made in conjunction with the overbite
or openbite measurement, When lower over-
jet is measured, the most applicable box is
checked for item 18.

The appropriate code number is marked to de-
scribe the location of the line on the lower incisor (the
incisal third, 0-1/3; the middle third, 1/3-2/3; the
gingival third, 2/3-3/3), If the line would appear on
tissue below the gingival margin of the lower incisor
or if the lower incisors are in contact with the soft
tissue of the palate (impinging overbite (E), it is coded
as Tis or Imp. Ob., respectively,

If an openbite is present, the code number 1, 2, or
3 is marked to correspond to the measurement re-
corded for openbite,
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(6) Distoclusion N | (7) Mesioclusion
e
u
FIRST s oo t =] .3
MOLAR RELATION S esl 28| s ¢ | o[22 s3] 5| weignss Syn,ﬁ;gzne
. - b=} e s o “'G =
Choose appropriate column § !;E gﬁ é ° é é’f ;:’ : .é’
a |as5 ) sl A s e ] =8|
mim
9+ [2.0 |3.4 |5.4 9.3 |10+ 9.3 [5.4 {3.4 |2.0
(1) Upper Overjet 9 1.4 |25 {4.0 |6.9 {10+ [6.9 [4.0 |26 |1.4
5 8 |10 |18 |28 |48 |80 |48 [28 |18 |10 Retrogmathism
g 7 6 |11 ]18 30 (51|30 |18 |11] .6 gn
= 6 4] 61017 |29 {17 {10] 6] .4
22 2-4 mm. 5 2] 3] 4| 8113 8| 4] 3 .2
83 NORMAL]
5 Score 0 1 2| 3} 4| 8|13} 8] 4] 3] .2
T 0 4] 6|10{17 |29 |17 [10]| 6| .4
(2) Lower Overjet 1 6 |11 1.8 (30|55 |30(18|11] .6 Prosnathism
2 |1.0|18 28|48 8.0 |48 |28 |1.8 |L0O &n
3 (1.4 |25 |40 69 |10+]6.9 [4.0 {25 |14
3+ 2.0 |34 |54 |93 |10+]|93 |54 |34 |2.0
. (3) Overbitein Bite {29 |3.8 |48 |62 8.0 [62 |48 |38 |29
g crown 3/3+ |15 {2.0 2.4 |32 |41 3.2 |24 |20 |L5 Overbite
gg  thires 9/33/3| 5| 7| 9|11 fus |1} 9| 7] 5
f_'j% 0-2/3
= NORMAL
> Score 0 <2 |15 ]20(24 (32 {41 (32 24 (20 |15
24 129 |38 |48 |62 |80 |62 |48 |38 |29 Openbite
(4) Openbite in 4+ |49 6.3 |79 {10+ 10+ [10+{7.9 | 6.3 |49
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Figure I. Calculating form for deriving the Treatment Priority Index.
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5. Malaligned teeth.-—A count is made of the num-
ber of teeth rotated about 45° or displacedabout 2 mm,
from a presumed ideal alignment, Next, a count is made
of the number of teeth rotated more than 45° or dis-
placed more than 2 mm, from the ideal, In the upper
arch, anterior teeth are counted before posterior teeth,
The same procedure is repeated for the lower teeth.
The totals for each segment are marked in the appro-
priate space on the form,

Calculation of Treatment Priority Index

Figure I reproduces a form on which the exami-
nation data are entered to calculate the Treatment
Priority Index. Directions for its use are as follows:

oy

. Observe the first molar relation and place a
check mark in the column heading which ap-
plies,

2. On the left-hand margin circle the appropriate
measurement for the horizontal incisor relation.
If this measurement is 2-4 mm.,, it is considered
normal with weight zero,

3. Also on the left-hand margin circle the appro-
priate score for vertical incisor relation and for
tooth displacement, An upper incisor overbite
from zero to two-thirds is considered normal
with weight zero. Also, displacement scores
of zero and one are discarded with weight zero.

4, Find the appropriate weights for the first
three items at the junction of the row and column
and enter them in the column on the right,

5. Transpose the constant for the designated col-
umn to the right,

6. Circle the appropriate scores for posterior
crossbite and transpose the weights tothe right-
hand column,

7. Sum the right-hand column to obtain the Treat-
ment Priority Index,

Training Examiners

Each of the 7,109 sample children who received
dental examinations during 1963-65was examined by one
of five dentists., The dentists included two senior ex-
aminers, A and B, who trained and supervised the other
examiners, C, D, and E,

Sample children were not assigned randomly or
equally among the various examiners, At most survey
locations children were examined by only one dentist—
C, D, or E, At 14 of 40 locations, however, a small sub-
sample was examined by either A or B or, as occurred
at three locations, by both A and B. Thus the senior
dentists examined relatively few sample children, The
number and percent of children examined by each dentist
were as follows:

Number of Percent of

. sample sample

Examiner children children

) examined examined
All examiners- 7,109 100.0
Ammcmann cmmmmm - 467 6.6
Bormm e e nccmen- 394 5.5
Crmmecmmamam - 3,200 45.0
Dremmmecm e ncn——- 2,188 30.8
Emmmmmmmmmmmmm e e 860 12.1

Most examinations completed by the senior dentists
resulted from a planned series of replicate exami-
nations. As a rule, the findings of the senior dentists
were included in the sample child's examination record,
and the findings of the dentist with whom he was paired
were kept separate. The primary aim of the replicate
examinations was to correct any examiner divergence
from the accepted examination procedures.

Throughout the replicate examinations, the senior
dentist completed his examination first, while the other
dentist was absent, and dictated his findingstoa trained
recorder, Then the other dentist completed his exami-
nation, and the senior dentist recorded these findings,
Appreciable interexaminer differences as well as any
procedure that diverged from the accepted one were
discussed and, if indicated, either resolved or cor-
rected while the sample child was still present, How-
ever, the findings originally recorded by the examiner
were not altered.

To indicate the level of agreement on the TPI and
its component measures, interexaminer differences are
shown in table I, The direction of disagreement that
occurred is shown by positive or negative numbers, A
positive number indicates that a finding of a senior
dentist was higher than that of the other dentist, while
a negative number indicates the opposite,

The level of agreement between senior and other
dentists on the TPI and its components was relatively
high. Perfect agreement was recorded on 43 percent
of the TPI examinations and about 72 percent of the
TPI scores differed by no more than 1,0,

An even higher level of agreement was recorded
for TPI component measures; perfect agreement ranged
from a low of 50,7 percent for tooth displacement to
a high of approximately 97 percent for buccal cross-
bite, All the component distributions had a high con-
centration of scores near zero, indicating close agree-
ment, Eighty percent of the tooth displacement scores
and all the openbite scores differed by no more than
1.0.

To some degree, the data indicate that the senior
dentists tended to assign higher scores than the other
dentists, All but one of the distributions in table I
contain a greater percentage of positive scores than
negative scores., For example, 27 percent of the upper
anterior overjet scores are positive while only 14.9
percent are negative,
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Table I. Percent distribution of interexaminer differences in the Treatment Priority Index (TPI)
and its components on replicate dental examinations: Health Examination Survey, 1963-65

Component score

Difference in score (senior TPT Posterior Upper Tooth
dentist minus other dentist) crossbite ante- over 0 di
rior ver- pern- 1§~
over- bite bite place-
Lingual | Buccal jetl ment
Mean difference----====cccamaoa 0.23 0.08 0.0 0.09 0,05 0.13 0.21
Standard deviation of the
differencemm-e-meccmccmacnnen- 2.03 0.49 0.25 0.86 0.88 0.62 1.32
Number of replicate
examinations------c-cmacnocaaa 263 380 380 278 259 15 380
Percent distribution
All replicate exami-
nationg---=-c-cceccancom- 100.0 100.0 100.0 100.0 100.0 100.0 100.0
-6 Or lesSwwm-cccmcmmenomonnaana 0.8 - - - - - -
B T ittt L T 1.5 - - 0.4 0.8 - 0.3
R ettt 1.1 - - 0.4 - - -
e e e E L T 3.0 - - 0.7 0.4 - 2.9
B L L E T L 3.8 0.3 0.3 1.1 2.3 - 3.9
B R e e L L LR P 16.0 2,1 1.6 13.3 13.1 13.3 11.6
[ e E L E L L PR TP 43.4 91,2 96.5 57.1 57.6 60.0 50.7
e ittt 12,2 3.7 1.3 24,8 23.9 26.7 18.2
2 e e - ———— 7.2 1.6 - 1.8 1.9 - 7.9
T R 4,9 0.8 0.3 0.4 - - 2.4
L e e L L L L P L P 1.1 0.3 - - - - 1.3
T e 2.3 - - - - - 0.5
6 Or MOTE~-crumccm e mees e 2.7 - - - - - 0.3

1700 few children with lower overjet measurement were included in
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APPENDIX i
DEMOGRAPHIC AND SOCIOECONOMIC TERMS

Age, —The age recorded for each child was theage
at his last birthday on the date of examination, The age
criterion for inclusion in the sample used in this sur-
vey was defined in terms of age at the time of the inter-
view, Since the examination usually took place 2 to 4
weeks after the interview, some of those who were 11
years old at the time of interview became 12 years old
by the time of examination, There were 72 such cases,
In the adjustment and weighting procedures used to
produce national estimates, these 72 were included in
the 11-year-old group.

Race,-—Race was recorded as "white,"” "Negro,"
or "other races," The last category included American
Indians, Chinese, Japanese, and all races other than
white or Negro, Mexican persons were included with
"white'" unless definitely known to be American Indian
or of another race, Negroes and persons of mixed
Negro and other parentage were recorded as '"Negro,"

Family income..—The income recorded was the
total income received during the past 12 months by the
head of the household and all other household members
related to the head by blood, marriage, or adoption,
This income was the gross cash income (excluding pay
in kind) except in the case of a family with its own
farm or business, in which case net income was re-
corded,

Education of head of household.—The highest grade
completed in school was recorded. The only grades
counted were those attended in a regular public or pri-
vate school where persons were given formal education,
whether during the day or at night, and whether arten-
dance was full or part time, A "regular' school is one
which advances a person toward an elementary or high

school diploma, or toward a college, university, or
professional school degree. Education in vocational,
trade, or business schools outside a regular school
system was not counted indetermining the highest grade
of school completed.

Geographic region,—For purposes of stratification
the United States was divided into four broad geographic
regions of approximately equal population. These re-
gions, which correspond closely to those used by the
U.S, Bureau of the Census, were as follows:

Region States Included

Northeast -~ ~-=--- Maine, Vermont, New Hampshire,
Massachusetts, Connecticut, Rhode
Island, New York, New Jersey, and
Pennsylvania

Midwest =~=--~-- Ohio, Illinois, Indiana, Michigan,
Wisconsin, Minnesota, lowa, and
Missouri

South ~w==-memmux Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
Kentucky, Tennessee, North
Carolina, South Carolina, Georgia,
Florida, Alabama, Mississippi,
Louisiana, and Arkansas

West ----------- Washington, Oregon, California,
Nevada, New Mexico, Arizona,
Texas, Oklahoma, Kansas,
Nebraska, North Dakota, South
Dakota, Idaho, Utah, Colorado,
Montana, Wyoming, Alaska, and
Hawaii

[oxeNe,
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APPENDIX 1l
STATISTICAL NOTES

The Survey Design

The sample design for the second cycle of the
Health Examination Survey, similar to the one used for
the first cycle, was that of a multistage, stratified
probability sample of loose clusters of persons inland-
based segments, Successive elements dealt with in the
process of sampling were the primary sampling unit
(PSU), census enumeration district (ED), segment,
household, eligible child (EC), and, finally, the sample
child (SC).

At the first stage, thenearly 2,000 PSU's into which
the United States (including Hawaii and Alaska)had been
divided and then grouped into 357 strata for use in the
Current Population Survey and the Health Interview Sur-
vey were further grouped into 40 superstrata for use
in Cycle II of the Health Examination Survey, The aver-
age size of each Cycle II stratum was 4,5 millign per-
sons, and all strata fell between the limits of 3,5 and
5.5 million, Grouping into 40 strata was done in a way
that maximized homogeneity of the PSU's included in
each stratum, particularly with regard to degree of
urbanization, geographic proximity, and degree of in-
dustrialization. The 40 strata were classified into four
broad geographic regions (each with 10 strata) of ap-
proximately equal population and cross-classified into
four broad population density groups (each having 10
strata). Each of the 16 cells contained either two or
three strata, A single stratum might include only one
PSU, only part of a PSU (e.g., New York City, which
represented two strata), or several score PSU's,

To take account of the possible effect that the rate
of population change between the 1950 and 1960 censuses
might have had on health, the 10 strata within each
region were further classified into four classes ranging
from those with no increase to those with the greatest
relative increase, Each such class contained either two
or three strata,

One PSU was then selected from each of the 40
strata, A controlled selection technique was used in
which the probability of selection of a particular PSU
was proportional to its 1960 population, In the con-
trolled selection an attempt was also made to maxi-
mize the spread of the PSU's among the States, While
not every one of the 64 cells in the 4x4x4 grid con-
tributes a PSU to the sample of 40 PSU's, the con-
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trolled selection technique ensured the sample's match-
ing the marginal distributions in all three dimensions
and being closely representative of all cross-classifi-
cations,

Generally, within a particular PSU, 20 ED's were
selected with the probability of selection of a particu-
lar ED proportional to its population in the age group
5-9 years in the 1960 Census, which by 1963 roughly ap-
proximated the population in the target age group for
Cycle II, A similar method was used for selecting one
segment (a cluster of households) in each ED, Each of
the resultant 20 segments was either a bounded area
or a cluster of households (oraddresses). Allthe chil-
dren in the age range properly resident at the address
visited were EC's, Operational considerations made it
neccesary to reduce the number of prospective exam-
inees at any one location to a maximum of 200, The
EC's to be excluded for this reason from the SC group
were determined by systematic subsampling,

The total sample included 7,417 children from 25
different States in the age group 6-11 years, with ap-
proximately 1,000 at each of the single years of agef

Reliability

Measurement processes employed in the survey
were highly standardized and closely controlled, Of
course this does not mean that the correspondence be-
tween the real world and the survey results is exact.
Data from the survey are imperfect for three major
reasons: (1) results are subject to sampling error, (2)
the actual conduct of a survey never agrees perfectly
with the design, and (3) the measurement processes
themselves are inexact even though standardized and
controlled,

The first report on Cycle 11! describes in detail
the faithfulness with which the sampling design was
carried out, It notes that of the 7,417 sample children
the 7,119 who were examined—a response rate of 96
percent—gave evidence that they were a highly repre-
sentative sample of children of this age inthe noninsti-
tutional population of the United States. The response
levels for the various demographic subgroups-——includ-
ing those for age, sex, race, region, populationdensity,
parent's educational level, and family income-—show no
marked differentials, Hence it appears unlikely that



nonresponse could bias the findings much in these re-
spects,

Data recorded for each sample child are inflated
in the estimation process to characterize the larger
universe of which the sample child is representative.
The weights used in this inflation process are a prod-
uct of the reciprocal of the probability of selecting
the child, an adjustment for nonresponse cases, and a
poststratified ratio adjustment which increases preci-
sion by bringing survey resuits into closer alignment
with known U.S, population figures by race and sex with-
in single years of age from 6-11,

In the second cycle of the Health Examination Sur-
vey, the sample was the result of three stages of selec-
tion--the single PSUfrom each stratum, the 20 segments
from each sample PSU, and the sample children from
the eligible children, The probability of selectingan in-
dividual child is the product of the probability of selec-
tion at each stage.

Since the strata are roughly equal in population
size and a nearly equal number of sample children were
examined in each of the sample PSU's, the sample
design is essentially self-weighting with respect to the
target population; that is, each child 6-11 years old
had about the same probability of being drawn into the
sample,

Only 10 examined sample children did not receive
a dental examination. Thus dental findings were re-
corded for 7,109 children, who are classified in table
Il by age and sex. The estimated U.S. population aged
6-11 years by race, sex, and age is shown in table III,

By the end of the survey there were 2,014 sample
children with incomplete occlusal records. Two hundred
eighty-seven records had only one occlusal measure
missing, When a sample child's record had only one
occlusal measure missing, it was imputed, The imputed
value was randomly selected from a pool of children's
records which had the same or similar occlusal char-
acteristics,

Table II. Number of examined sample children
who received a dental examination, by sex and
age: Health Examination Survey, 1963-65

Number Number

Age of boys | of girls
6-11 yearsmmm=cm=ncun 3,626 3,483
6 yearS--=~-memmommamaecaal 574 535
7 yearsS---eocamam e 631 607
8 years~~m--memmommmemdee s 617 613
9 yearS-w—ww-cmccomcam——ao- 601 581
10 years--=~=- Mm—mmemm———a- 575 583
11 years=-=-ecemccaanc-un 628 564

Table III. Estimated number of noninstitutionalized
children, by race, sex, and age: United States, 1963-
65

White Negro
Age Totall
Boys Girls Boys Girls
Number in thousands
6-11
years-- | 23,784 || 10,391 | 10,012 | 1,642 | 1,629

6 yearse~w-- 4,098 1,787 1,722 289 281

7 years----- 4,084 1,781 1 1,716 286 284

8 years----- 3,986 1,739 1,674 279 281

9 years----- 3,957 1,730 | 1,663 269 265

10 years---- 3,867 1,692 ( 1,632 264 266

11 years----| 3,792 1,662 | 1,605 255 253

Tneludes data for ‘"other races," which are not

shown separately.
SOURCE: Adapted from data provided by
Bureau of the Census.

the U.S.

Sampling and Measurement Error

In this report reference has been made to efforts
to minimize bias and variability of measurement tech-
niques, The probability design of the survey makes
possible the calculation of sampling errors. The sam-
pling error is used here to determine how imprecise
the survey test results may be because they come from
a sample rather than from the measurements of all
elements in the universe.

The estimation of sampling errors for a study of
the type of the Health Examination Survey is difficult
for at least three reasons: (1) measurement error and
"pure" sampling error are confounded in the data—
it is not easy to find a procedure which will either
completely include both or treat one or the other sepa-
rately, (2) the survey design and estimation procedure
are complex and accordingly require computationally
involved techniques for the calculation of variances, and
(3) from the survey are coming thousands of statistics,
many for subclasses of the population for which there
are a small number of cases. Estimates of sampling
error are obtained from the sample data andare tHem-
selves subject to sampling error which may be large
when the number of cases in a cell is small or even
occasionally when the number of cases is substantial,

Estimates of approximate sampling variability for
selected statistics used in this report are presented in
tables 1-24, These estimates have been prepared by a
replication technique which yields overall variability
through observation of variability among random sub-
samples of the total sample, The method reflects both
"pure" sampling variance and a part of the measure-
ment variance,
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Expected Values

In tables 14-16, the actual mean Treatment Priority
Index per child is compared with expected values, The
computation of expected values was as follows:

Suppose it is estimated that in a subgroup(s) there
are N, persons in the ith age group@=1,2,..,6sumof N;=N).

Suppose it is estimated that the mean TPI per person

for the United States in the ith age-sex group is X..

Then the expected mean TPl for the subgroup is

1
sti:NsiXi

Comparison of an actual value for, say, a region
with the expected value for that region is undertaken
on the assumption that 2 meaningful statement can be
made which holds, in some average way, for all per-
sons who are in the region, This may or may not be
true, The specified region may have higher values for
younger children and lower values for older children
than those found in other regions. In that case an aver-
age comparison would obliterate one or both of these
differentials,

In arriving at the general conclusions expressed
in the text, an effort was made to consider all the
specific data, including data not presented in this re-
port, but it must be recognized that balancing such
evidence is a qualitative exercise rather than a quanti-
tative one, The standard error of the difference between
an actual and expected value may be approximated by
the standard error of the actual value,

Small Numbers

In, some tables magnitudes are shown for cells for
which the sample size is so small that the sampling
error may be several times as great as the statistic
itself, Obviously in such instances the statistic has no
meaning in itself except to indicate that the true quantity
is small. When such numbers are shown, they have

been included to convey an impression of the overall
story of the table,

Tests of Significance

Tests of significancefor percent and mean statistics
were performed in two ways, The first is to determine
if the difference between two estimated means is equal
to or greater thantwo times the standard error of the
difference. The test assumes, in accordance with usual
practice, that a 68-percent confidence interval ranges
within one standard error of the tabulated statistics and
that a 95-percent confidence interval ranges within two
standard errors. Anapproximation of the standard error
of the difference d=x~ -y of two statistics ~and y is given
by the formula s,=(sZ+s2)* where s ands are
standard errors, respectively, of xandy,

For example, table 13 shows that the mean TPI is
3.5 for white boys aged 6 and 3,7 for white boys aged
11; the corresponding standard errors are 0,28 and
0.23, respectively, The formula yields a standard error
of the difference of s, =.3623. Since the observed dif-
ference (4=10.2) is less than twice the standard error
of the difference, it can be concluded that the mean
TPI for white boys aged 6 is not significantly lower
than that for white boys aged 11,

The second test is to determine if the difference
between the estimated actual and expected values is
at least two times the standard error of the actual
value., For example, for girls from families with less
than $3,000 yearly income, the difference between the
actual and expected mean TPI scores is -0,2 (table 14),
and the standard error of the actual value is 0,2, Since
the difference is less than twice the standard error, it
is statistically insignificant,

The criterion for significance among geographical
regions was more stringent than that for other demo-
graphic characteristics, To determine whether the dif-
ference between estimated means for children in any
two of the four geographic regions was significant, the
difference was required to be at least 2,5 times the
standard error,

000
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