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This investigation pertains to the
integumental profile of the face in
childhood. It describes a quantitative
method for depicting the facial pro-
file and presents a number of find-
ings from application of the method.

The integumental profile is meas-
ured with respect to a line passing
through nasion and pogonion. Dis-
tances perpendicular to this line are
measured, these distances terminating
anteriorly at selected points on the
facial profile. Supplementary data
are obtained to determine (a) posi-
tional relations among the measures
perpendicular to the nasion-pogo-
nion-line, and (b) the angular re-
lation of the nasion-pogonion line to
a cranial-base line.

The measures are obtained from
norma lateralis radiographs of the
head taken on North American white
children. Each of 26 girls and 22 boys
are studied at two postnatal ages nine
years apart.

STATEMENT of OBJECTIVES

Specific aims of the study were:

1. To devise a metric method for
describing the integumental profile of
the face and to investigate reliabilities
for various facets of the method.

2. To investigate age, sex, and indi-
vidual differences in the integumental
profile of the face. Basic in the reali-
zation of this objective were compu-
tations of univariant statistics for (a)
measurements of the integumental

* Supported in part by a research grant,
D-217, from the National Institute for Den-
tal Research, of the National Institutes of
Health, Public Health Service.

profile at ages b and 14 years, and (b)
changes in the integumental profile
between ages 5 and 14 years.

3. To study associations between
components of the integumental pro-
file. This entailed determining bivari-
ant statistics for different aspects of the
profile at ages 5 and 14 years, giving
particular attention to (a) size at age
5 years in relation to change between
5 and 14 years, and (b) association be-
tween age changes in different profile
components.

PERTINENT LITERATURE

The literature pertaining to facial
size and form was examined in an ef-
fort to locate previous research on
the integumental profile of the face.
Search was made for methodologic
proposals and reported findings on
children and adolescents.

Five relevant publications were
found, two® * presenting methods of
describing the facial profile, one®
dealing with age and sex differences
for height and depth measures of the
profile, and two!,® reporting findings
on change with age in the angle be-
tween a facial-height line and a
cranial-base line.

Elsasser® constructed a facial ortho-
meter that provided a reference axis
anterior to the profile and at right
angles to the Frankfort plane. Direct
measurements were proposed (a) from
the axis posteriorly to three points on
the integumental profile, i.e., points
estimated to lie in the same horizon-
tal planes as nasion, subnasale and po-
gonion, also (b) along the axis from
the estimated level of nasion to sub-
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nasale and to the lowest point on
the integumental chin.

A method of studying the facial pro-
file on norma lateralis radiographs
was developed by Burstone.? This
proposal calls for the determination of
scrics of angles (a) between pairs of
lines drawn to selected points along
the intcgumental profile and (b) be-
tween lines along the profile paired
with a linc passing through the an-
terior and posterior nasal spines.

Pelton and Elsasser,'® utilizing the
Elsasser orthometer, derived two mecas-
ures each of the forward and down-
ward growth of the integumental pro-
file. They amassed and analysed data
for these measures on 3,676 white
males and 3,153 white females be-
tween 5 and 25 ycars of age.

Bjork' and Landcf, cach studying
males only, determined the angle be-
tween a facial-height line and a
cranial-base line at different ages sep-
arated by approximately ninec years.
The means of Bjork are based on
cross-sectional data, those of Lande
largely on longitudinal data. Lande
studied 20 boys at age 3 years and
32 boys at age 12 years; Bjork’s sam-
ples numbered 322 at age 12 years
and 281 in young adulthood.

The Elsasser and Burstone publi-
cations are cited for their methodolo-
gic relevance. Findings from the in-
vestigations of Pclton and Elsasser,
Lande, and Bjork are pertinent for
later comparison with findings from
the present study.

SUBJECTS

The subjects were 48 American-born
white children, 26 girls and 22 boys.
All were normal, healthy children par-
ticipating in a longitudinal research
program at the State University of
Iowa.* The children were enrolled
for study on the basis of willingness to
cooperate and the likelihood of con-
tinued residence in the vicinity. They
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were not selected on the basis of facial
characteristics or orthodontic necds.

Ninety-six per cent of the subjects
had at least two grandparents of
northwest European descent. For 76
per cent of the subjects, all four grand-
parents were of northwest European
ancestry.

Seventy per cent of the fathers held
professional or major managerial po-
sitions. Over 20 per cent were in the
minor managerial, commercial or
skilled trade groups, and the remain-
der were employed at semiskilled oc-
cupations.

Source of Dara

The source of all data was norma
lateralis radiographs of the head,
drawn from the files of the Facial
Growth Study.* In this Study radio-
graphs of every subject are taken on
or near each birth anniversary, and
at semiannual intervals up to 12 years
of age.

Those subjects included in the pres-
cnt investigation were required to sat-
isfy the following criteria:

1. Radiographs on file at ages 5 and
14 years, each showing good soft tissuc
definition.

2. Molar teeth in occlusion.

3. Lips in contact, or nearly so. The
latter was accepted when, from cx-
amination of serial radiographs, slight
lip separation was considercd the nor-
mal position for the child.

LANDMARKS and MEASUREMENTS

Osseous landmarks used in deter-
mining the reference and cranial-basc
lines were:

1. Nasion, defined as thc most an-
terior point of the frontonasal su-
ture.®

*This program, known as the Facial Growth
Study, is under the joint direction of E. H.
Hixon, Department of Orthodonties, and H.
V. Meredith, Child Welfare Research Station.
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2. Pogonion, defined as the most
anterior point of the mandible found
by means of a rule moved at right
angles to the mandibular plane.’

3. Tuberculum, defined as the most
superior point of the anterior out-
line of sella turcica before the out-
line turns and continues forward.!*

A line from nasion to pogonion was
drawn on each radiograph. Using a
rule moved at right angles to this re-
ference line, five pairs of points were
marked with a ncedle probe. The
posterior point of cach pair was on
the nasion-pogonion line and the au-
terior point of cach pair on the in-
tegumental profile. The levels for
placement of these points werc
found by locating:

I. The minimum distance from
the nasion-pogonion line to the in-
tegumental concavity at the root of
the nose.

2. The distance from the nasion-
pogonion line to the tip of the nosc.

3. The minimum distance from tihc
nasion-pogonion line to the concavity
of the upper lip.

4. The minimum distance from the
nasion-pogonion line to the labioment-
al groove.!!

5. The distance from the nasion-
pogonion line to the most forward
point of the convexity of the integu-
mental chin.

These landmarks were used in ob-
taining two series of lincar meas-
urements. The first series represent-
ed anteroposterior distances between
each pair of points (see Figure 1).
The second series represented dis-
tances along the nasion-pogonion
line; from nasion to the first level,
between the first and second levels,
and so forth.

The measurements were obtained
directly on the marked radiographs
by use of a steel tape calibrated in
millimeters. All readings were taken
with the aid of a magnifying glass and
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Fig. 1 Illustration of the method used for
metrically describing the facinl profile.

estimated to the nearest 0.1 mm. The
calibration of the tape was checked
for accuracy against a standard scale.

A cranial-base line, drawn through
nasion and tuberculum sella, formed
an acute angle with the naston-pogo-
nion line. This angle was mcasured
on cach radiograph by mecans of a
calibrated drafting machine with a
vernier scale. All angles were mceas-
urcd to the nearest minute.

RELIABILITY OoF DaTA

Two problems pertaining to the re-
liability of the data were investigated.
Both were studied on the 26 female
subjects and dealt with distances from
the nasion-pogonion line to the fa-
cial profile.

The first problem considered the
agreement of two measurers, working
independently, in determining the
distances between the pricked anterior
landmarks on the integumental pro-
file and the pricked posterior land-
marks on the nasion-pogonion line.
Each distance was measured to the
nearest 0.1 mm, and all five distances
were determined at ages 5 years and
14 years. The extent to which a rec-
ord obtained by measurer A differed
from the corresponding record obtain-
ed by measurer B was determined.
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Over the entire series, this gave 260
difference values. The standard de-
viation for these values was 0.10 mm,
and the standard error of measurement
0.07 mm.?

The foregoing analysis treats one
phase of the dependability of the data,
i.e., chance variation in measuring be-
tween the points registered on the ra-
diographs. Additional chance varia-
tion is associated with positioning the
subject, radiographic processing, draw-
ing the nasion-pogonion line, and reg-
istering the measurement landmarks.
For the study of these sources of un-
reliability, the desirable materials
would be several independently ob-
tained radiographs for each subject
representing the same age. Since only
single radiographs were available for
a given age, it was necessary to em-
ploy a substitute procedure.

For each subject, single radiographs
were on file at semiannual ages from
4.5 years to 11.5 years, and at annual
ages from 12 years on. It was decided
to investigate reliability using pairs
of radiographs taken at a specified age
and six months later. Two growth
stages were selected, 5.0-5.5 years and
11.0-11.5 years. The 26 female sub-
jects were studied at both stages.

Each radiograph was dealt with by
following the same series of steps as
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were projected for deriving the basic
data to be used in the study. These
steps have been described to the
point of independent measurement of
the five dimensions from the nasion-
pogonion line to the facial profile.
When the two records for a dimen-
sion differed by no more than 0.2
mm, their mean was employed. When
the difference between the two rec-
ords was 0.3 mm or more, two addi-
tional measurements were taken, the
most divergent of the four was dis-
carded, and the mean of those remain-
ing was employed. The composite
values for each dimension were cor-
rected for radiographic enlargement.?

Analysis by age-level and specific
dimension gave the reliability esti-
mates presented in Table 1. Each cor-
relation coefficient depicts the asso-
ciation between corresponding meas-
urements of a facial dimension de-
rived from two radiographs taken six
months apart. It will be seen that
eight of the ten 7’s are 0.9 or higher.

FINDINGS

The findings of the study will be
presented under foyr captions: profile
distances measured perpendicular to
the nasion-pogonion line, profile dis-
tances measured along the nasion-po-
gonion line, angular relationship of

Table I

Reliability estimates for five dimensions
proposed in metrically deseribing the
integumental profile of the face

Dimension

5.0-5.5 years

r r
11.0-11.5 years

Nasion-pogonion line to:

Rootofmose ............................

Tip of nose
Concavity of upper lip
Labiomental groove

Convexity of chin

92% RN
.. .93 98
..o .90 .96
.. .85 93
Lo aT2 .96

*In each instance, N=26 female subjects.



Vol. 29, No. 3 Facial Profile 153
Table I1
Central tendeney and variability values (mm) for five
distances from the nasion-pogonion line to the
facinl profile
Level of Age 5 years Age 14 yeurs
Dimension Sex N Mean S.D. Mean S.D.
Root of Girls 2¢* 6.3 0.8 6.6 0.8
nose Boys 22* 6.6 0.7 7.1 0.8
Tip of Girls 26 23.8 1.6 3.9 2.9
nose Boys 20** 245 21 32.0 3.5
Coneuavity of Girls 26 145 2.1 16.3 2.6
upper lip Boys 22 14.7 1.6 17.5 2.3
Labiomental Girls 26 9.7 1.5 9.9 1.7
groove Boys 22 9.5 1.8 9.5 1.9
Convexity of Girls 26 11.3 1.3 12.3 1.4
chin Boyvs 22 114 1.5 12.4 1.6

* For samples of this size, the range of a distribution approximates the S.1. (stundard

deviation) multiplied by 3.8.

** Two radiographs did not include the tip of the nose at age 14 vears.

the nasion-pogonion line to a cranial-
base line, and selected illustrations
of individual differences in facial pro-
file.

The basic values for distances along
the nasion-pogonion line were derived
by the same measurement and adjust-
ment procedures as those for the dis-
tances perpendicular to the nasion-po-
gonion line.

On no radiograph did two inde-
pendent measures of the pogonion-
nasion-tuberculum angle differ by
more than 0.3 degree. Values for an-
alysis were obtained by averaging
each pair of these measures. Angles
require no correction for radiographic
enlargement.!?

Profile distance measured perpendi-
cular to the nasion-pogonion line.
Table II displays central tendency and
variability values for five distances
from the nasion-pogonion line to the
facial profile. Separate analyses are
shown for children of each sex at ages
5 years and 14 years. The statistics of
this table support the following find-
ings:

I. Mean distances perpendicular to

the nasion-pogonion line are (a)
shorter to the root of the nose than
to the labiomental groove, and (b)
shorter to the most anterior point of
the convexity of the integumental
chin than to the most posterior point
of the concavity of the upper lip.

2. At 5 years of age, both sexes
combined, the obtained means for per-
pendicular distances from the nasion-
pogonion line to the integumental
profile are 6.4 mm at the root of
the nose, 9.6 mm at the labiomental
groove, 11.3 mm at the convexity of
the chin, 14.6 mm at the concavity
of the upper lip, and 24.1 mm at the
tip of the nose.

3. All of the differences between
corresponding means for the two sexes
are under 1.0 mm at 5 years of age,
and under 1.5 mm at 14 years of age.
In no instance does a sex difference
in standard deviation exceed 0.6 mm,
At age 5 years, for none of the five
dimensions is there a statistically signi-
ficant difference between the distribu-
tions on girls and boys. At age 14
years, the only statistically significant
difference is that between the means
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for distance from the nasion-pogonion
line to the root of the nose (t = 2.0) .4

In several instances, the statistics
presented in Table II suggest an in-
crease in central tendency and/or
variability with age. By pooling the
data for the two sexes, larger N’s
were obtained for testing the dependa-
bility of age changes. Changes in cen-
tral tendency significant at the 1 per
cent level of confidence” are found for
the distances from the nasion-pogo-
nion line to the root of the nose, the
tip of the nose, the concavity of the
upper lip, and the convexity of the
chin. The only dimensions for which
the magnitude of the increase he-
tween ages 5 and 14 years exceeds
1.0 mm are those from the nasion-po-
gonion line to the deepest concavity
of the upper lip (2.3 mm) and from
the nasion-pogonion line to the tip of
the nose (7.3 mm). The latter dimen-
sion stands alone in yielding a statist-
ically significant difference in variab-
ility with age.*

Since the same sample was studied
at ages 5 and 14 years, the data of this
section could be utilized to investigate
the following relationships: (a) as-
sociation between the magnitude of a
given dimension at 5 years and the
change in this dimension over the per-
iod 5 to 14 years, and (b) association
between the change in a given dimen-
sion over the period 5 to 14 years and
the change in another dimension dur-
ing the same period of childhood.
Correlation coefficients symbolizing
both types of relationship are assem-
bled in Table III. Inspection of this
table shows:

1. For none of the five dimensions
is there a strong association between
size at age 5 years and change in size
during the ensuing nine-year period.
The obtained #’s all lie between zero
and *=0.4 Size-change concomitance is
low positive for the distance from the
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tip of the nose to the nasion-pogonion
line, and low negative for the distances
from the root of the nose to the nas-
ion-pogonion line and from the most
forward point on the convexity of the
integumental chin to the nasion-pog-
onion line.

2. Over the age interval 5-14 years,
the amount of change at one level of
the facial profile is not highly related
to that at other levels. Moderate pos-
itive associations (r's between 0.4 and
0.7) are found for (a) change at the
level of the tip of the nose with that
at the level of deepest concavity of the
upper lip, (b) change at the level of
the labiomental groove with that at
the level of the anteriormost projec-
tion of the integumental chin, and
(c) change at the level of deepest con-
cavity of the upper lip with that at
the level of the labiomental groove.

Profile distances measured along the
nasion-pogonion line. Measures along
the nasion-pogonion line were obtain-
ed for the distance from nasion to the
level of the integumental root of the
nose; the distances between profile
levels 1 and 2, 2 and 3, 3 and 4, 4 and
b; and the distance from nasion to
pogonion. These measures were sub-
grouped according to age, sex and di-
mension, then analyzed for central
tendency and variability. The results
are arranged in Table IV. Represent-
ative findings are:

1. The mean distance along the
nasion-pogonion line from nasion to
a perpendicular passing through the
root of the integumental nose is great-
er in early childhood than during ad-
olescence. For both sexes combined,
the obtained means are 3.2 mm at age
5 years and 2.0 mm at age 14 years.
An appropiate significance test,” by
supporting rejection of the null hy-
pothesis at the 1 per cent confidence
level, allows the inference of a de-
crease in this dimension with age.
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Table III
Relationships among magnitude and increment data for five
measures from the nasion-pogonion line to the
integumental profile of the face
Measure N r p*
Size at age 5 ycars with change 5-14 years
Root of nose ............ ... ool 48%* —0.30 <0.05
Tip of mose .......ccoviiniiiiiinnn... 46 0.36 <0.05
Coneavity of upper lp ......... ..ot 48 0.02
Labiomental groove ...................... 48 —0.18 o
Convexity of ehin ....................... 48 —031 <0.05
Change 5-14 years at different levels
Root of mose: .......... ..ot 46 0.21
Tip of nose
Tipof nose: .........ciiiiiiiiinnn, 46 0.67 <0.01
Coneavity of upper lip
Tipofmose: ...........ooiviiiiiiiiinn, 46 0.16
Labiomental groove
Concavity of upper lip: ................... 48 0.43 <0.01
Labiomental groove
Labiomental groove: ...................... 48 0.67 <0.01
Convexity of chin
Tip of mose: ........ ... it 46 0.25
Convexity of chin
* Probability that the population r is zero.
** Children of both sexes.
Table IV
Central tendency and variability values (mm) for six
distances along the nasion-pogonion line
Age 5 years Age 14 years
Measurement Sex N Mean S.D. Mean 8.D.
Nasion to Girls 26 2.8 2.3 1.9 1.6
level 1* Boys 22 3.7 1.8 2.1 2.4
Level 1 to Girls 26 27.2 2.6 36.9 2.8
level 2 Boys 20** 27.6 3.1 39.1 4.3
Level 2 to Girls 26 12,5 1.7 17.3 2.0
level 3 Boys 20%* 12.6 1.9 18.0 2.1
Level 3 to Girls 26 29.8 3.4 31.4 3.9
level 4 Boys 22 31.0 3.0 32.9 3.0
Level 4 to Girls 26 T4 1.8 10.2 2.5
level 5 Boys 22 8.6 1.9 11.6 2.3
Nasion to Girls 26 86.7 4.5 105.5 5.7
pogonion Boys 22 90.4 4.4 111.0 6.5

* The successive levels represent (1) root of the integumental nose, (2) tip of the nose,
(3) most posterior point on the concavity of the upper lip, (4) labiomental groove, and
(5) most anterior point of the integumental chin.

** Two radiographs did not include the tip of the nose at age 14 years.
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2. At age 5 years, mean distances
between the successive lines drawn
perpendicular to the nasion-pogonion
line are, for the two sexes pooled, 27.4
mm, [12.5 mm, 30.4 mm and 8.0 mm.
The comparable means at age 14 years
are higher by 10.6 mm, 5.1 mm, 1.7
mm and 2.9 mm, respectively. For each
of these vertical distances a statistical-
ly dependable change with age may be
posited, i.e., the hypothesis of no
change is untenable at the 1 per cent
confidence level.

3. The mean vertical distance be-
tween the root and tip of the integu-
mental nose is about 3.0 mm shorter
at age 5 years than the mean vertical
distance between the deepest concavity
of the upper lip and the labiomental
groove. At age 14 years the former
distance (levels 1 to 2) exceeds the
latter (levels 3 to 4) by more than 5.0
mm. It follows that for the age period
5 to 14 years there is much greater
vertical increase in the nasal region of
the integumental profile than in the
labial region.

4. The mean distance from nasion
to pogonion is greater for boys than
girls. A sex difference significant at the
I per cent level of confidence is found
at each age. With two exceptions, the
other differences between correspond-
ing means on boys and girls are not
dependable statistically; significance at
the 5 per cent level is found for dis-
tance from the labiomental groove to
the most forward point on the integ-
umental chin at age 5 years, and for
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distance from the root to the tip of
the integumental nose at age 14 years.

5. Combining data on both sexes,
the mean distance along the nasion-
pogonion line from a perpendicular
passing through the root of the nose
to a perpendicular passing through
the anteriormost point of convexity
of the integumental chin is 78.1 mm
at age 5 years and 98.4 mm at age 14
years. The portion of this vertical
dimension lying above the perpendi-
cular passing through the point of
deepest concavity of the upper lip
increases from 51 per cent at the earl-
ier age to 56 per cent at the later age.
This relative increase harmonizes with
findings by Meredith, Knott and Hix-
on® on changes during childhood in
the nasal and subnasal components of
skeletal face height.

Angular relationship of the nasion-
pogonion line to a cranial base line.
Table V presents central tendency and
variability statistics derived from mea-
sures of the acute angle formed on
drawing straight lines on each radio-
graph from pogonion to nasion and
from nasion to tuberculum sella. It is
found:

1. The means obtained at age 14
years are larger than those obtained at
age b years by 8.7 degrees and 3.5 de-
grees on girls and boys, respectively.
For both sexes combined, it is possible
to reject at the 1 per cent level the
hypothesis that the angle does not dif-
fer at the two ages.

2. At each age, the mean obtained

Table V

Central tendency and variability values (degrees)
for the acute angle pogonion-nasion-tuberculum

Age 5 vears Age 14 years

Sex N Mean S.D. Mean S.D.
Girls ..................... 26 76.4 2.8 80.1 4.2
Boys .......... i 22 78.4 4.0 81.9 3.7
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on girls is smaller than that obtained
on boys. At 5 years a dependable dif-
ference is tenable at the 5 per cent
level; at 14 years the null hypothesis
cannot be rejected.

3. Pooling the data for a given age
on both sexes, the obtained means for
the angle are 77.4 degrees at age 5
years and 81.0 degrees at age 14 years.
It follows that in the 48 children
studied the mean increase in pogo-
nion - nasion - tuberculum angle be-
tween 5 and 14 years of age is 3.6 de-
grees.

Comparative reference to radio-
graphic studies by Lande® and Bjork?
is relevant. Lande measured the acute
angle formed by drawing lines from
gnathion to nasion and from nasion to
the center of sella turcica; Bjork mea-
sured the acute angle between lines
from pogonion to nasion and nasion to
the center of sella turcica. The subjects
for both investigations were boys.

Lande reports means at ages $ years
and 12 years; Bjork reports means at
age 12 years and in early adulthood.
In each study, the mean at the older
age is 2.8 degrees higher than that at
the younger age. Generalizing, find-
ings from Lande, Bjork, and the pres-
ent study show that over the vyears
from early childhood to early adult-
hood there is an increase with age in
the acute angle between two lines
from the region of sella turcica to
nasion and from nasion to the region
of the anterior margin of the mandi-
ble.

Returning to anteroposterior di-
mensions, it will be recalled that be-
tween 5 and 14 years of age the dis-
tance from the nasion-pogonion line
to the tip of the nose is found to in-
crease much more than the distance
from the nasion-pogonion line to the
most forward point on the integu-
mental chin (See Table VI, rows 2
and 5). When account is taken of the
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age change in the pogonion-nasion-
tuberculum angle, what may be in-
ferred regarding the forward develop-
ment of the integumental profile in
the lower nasal and chin regions? If
the angular increase were due en-
tirely to the movement of pogonion,
there would be little difference in
amount of forward development of the
profile at these two levels. However, it
appears unlikely that this extreme
assumption with regard to pogonion
holds; some downward movement of
nasion (See Table 6, row 6) and/or
upward movement of tuberculum
sella'? probably occurs. Pelton and
Elsasser'®, using a reference line at
right angles to the Frankfort horizon-
tal and in contact with the integu-
mental profile near nasion, found that
during childhood and adolescence the
average North American white boy
and girl is characterized by slightly
more forward development of the in-
tegumental profile in the region of
subnasale than in the region of pogo-
nion.

Selected illustrations of individual
differences in facial profile. To this
iuncture, individual variation in the
different measures obtained has been
denoted numerically in terms of the
standard deviation and the Pearson r
coefficient of correlation. In the pres-
ent section, three pairs of profiles are
placed in juxtaposition for the pur-
pose of providing pictorial examples
of individual variation.

Part A of Figure 2 presents the fa-
cial profiles of two children (M 2, F
12) 5 years of age. These children
were selected to illustrate the range
found for the minimum distance from
the nasion-pogonion line to the deep-
est point of the concavity of the upper
lip. The child showing the larger cri-
terion measure (F 12) is above aver-
age* in distance from the nasion po-
gonion line to the tip of the nose,
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Table VI
Central tendency and variability values (mm) representing
change in twelve measures of the facial profile
over the age period from 5 to 14 years
Girls: N = 26 Boys: N = 22
Measurement Mean S.D. Mean S.D.

Anteroposterior:

Level 1* ... ... ...iiiiinn. ., 0.3 0.6 2.5 0.6

Level 2 ... it 7.1 1.7 7.5%% 2.2

Level 3 ........ ..ot 1.8 1.4 2.8 1.7

Level 4 ... i 0.2 1.3 0.0 1.5

Level 5 .oovvviiinininniinnnns 1.0 1.1 1.0 1.2
Vertical :

Nasion to level 1 .............. —0.9 1.8 —1.6 2.7

Level 1 tolevel 2 ... ........... 9.7 2.4 11.5%% 3.7

Level 2tolevel 3 ............... 4.8 .47 2.2

Level 3 to level 4 .............. 1.6 1.9 3.6

Level 4 tolevel 5 .............. 2.8 2 3.0 2.9

Nasion to pogomion ............ 18.8 28 20.6 5.2
Angle:

Pogonion-nasion-tuberculum 3.7 3.9 3.5 2.7

* See first footnote below Table IV,
**N =20

above average in distance from nasion
to pogonion, average in distance from
the nasion-pogonion line to the an-
teriormost projection of the chin con-
vexity, below average in distance from
the nasion-pogonion line to the labio-
mental groove, and below average in
pogonion-nasion-tuberculum angle.
Portrayed in part B of Figure 2 are
the facial profiles of two children (F
15, F 38) 14 years of age. Those pro-
files illustrate the range found for the
distance from the nasion-pogonion
line to the most forward extension of
the integumental chin. The child with
the smaller criterion measure (F 38) is

* As used throughout this seetion, ‘‘above
average’’ denotes that the child falls more
than one standard deviation above the mean
of the sex-specific distribution for the vari-
able specified. ‘‘Below average’’ implies

‘“more than one standard deviation below
the mean.’’

below average in distances from the
nasion-pogonion line to the labiomen-
tal groove, the deepest point of the
concavity of the upper lip, and the
anteriormost point on the convexity
of the integumental chin. In pogo-
nion-nasion-tuberculum angle, verti-
cal distance from the root to the tip of
the nose, and the remaining distances
from the nasion-pogonion line to the
facial profile this girl closely approxi-
mates the average. These findings and
those in the preceding paragraph were
obtained by referring the measure-
ments on individual children to the
appropriate group statistics presented
in Tables II, IV and V.

In part C of Figure 2, facial pro-
files are displayed for the same child
(M 38) at ages 5 and 14 years. Of the
subjects included in the study, this
boy exhibits the greatest change in
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Fig. 2 Selected illustrations of individual differences in integumentual profile of the faec.

distance from the nasion-pogonion
line to the tip of the nose. His incre-
ment is almost 60 per cent greate
than the.mean increment for boys. In
other measures the age changes of this
boy are below average for vertical dis-
tance from the tip of the nose to the
deepest point of the concavity of the
upper lip, average for distance from
the nasion-pogonion line to the root of
the nose, and above average for dis-
tance from the nasion-pogonion line
to the labiomental groove, distance
from the nasion-pogonion line to the
most forward point on the chin, and
vertical distance from the root to the
tip of the nose. The group statistics to
which the age changes on M 38 were
referred are assembled in the right-
hand columns of Table VI.

SUMMARY

Early sections of this paper present
quantitative procedure for describing
the integumental profile of the face
and discuss the reliability of data
amassed through its use. The proce-
dure necessitates norma lateralis ra-
diographs of the head showing good
definition of the anterior facial skele-

ton and the integumental profile. A
reference axis is drawn through na-
sion and pogonion, and from this axis
the profile is studied horizontally,
vertically and with respect to a cra-
nial-base line.

Later sections of the paper report
findings obtained on 48 North Ameri-
can white children each studied at 5
and 14 years of age. Profile variation
is investigated for twelve separate
measures, with analyses being made
for size at age 5 years, change between
5 and 14 years, and size at age 14
years. Associations between aspects of
the integumental profile are studied
and individual differences in facial
profile illustrated.

W-510 East Hall
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