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EVALUATION OF THE PHYSIQUE, DEVELOPMENTAL
LEVEL, AND BASAL METABOLISM OF WO
HUNDRED SELECTED IRDIVIDUALS BY THE

APPLICATION OF THE WETZEL GRID
TECHNIQUE

CHAPTER I
INTRODUCTION

The school-age period is one in which the health status of
the pupil must constantly be observed and appraised if optimum growth
and development are to be realized, The aim of this study is to
apply the Grid technique to the appraisal of the physical growth
and development of children, Of special interest is how the
physique, developmental level, and basal metabolism of students in
Klamgth Falls, Oregon compare with the Wetzel Grid norms and with
children studied in other American and Canadian cities,

Statement of the Problem. This study is a factual pre-
sentation and analysis of how two hundred selected individusls in
the Klamath Falls high school compare with the Wetzel Crid norms,
The problem divides itself into several parts, In evaluating the
physique the investigator was interested in obtaining an accurate
picture of how these selected individuals compare with Wetzel's
"ochart child"., In eveluating the developmental level, the investi=-
gator wes interested in finding out whether these individuels in

question are developing according to the Wetzel norms obtained on a



nationwide basis, If they are not developing in a pattern similar
to that of the national norms, the question then is raised as to
what the cause might be,

Velue of the Study. This study is designed to obtein an
accurate record of how the two hundred selected individuals compare
in their physical make-up as assessed by the Wetzel Grid, In the
later part of the study the results will show whether there is growth
failure in these children, whether they are developing aecording to
a normal growth pattern, or whether thelr growth is accelerated,

Purpose of the Study. This study deals with the various
factors inherent in the Wetzel Crid, Healthy progress is reflected
in development along a channel of giver body type on an age schedule
pertaining to the subject. The year to year preservation of that
subject's besie natural physique alsc is essentiel., On the yesr to
year progress in development each child should be considered his own
standerd for comparison, The grid is so constructed that it is
possitle to determine quantitative ratings on such factors as physique,
developmental level, basal metsbolism and csloric needs from height,
weight, sex and age data, The quality of a child's growth is related
to the direction and speed of development of the child. Conclusions
must be made on the basis of & series of observations, because growth
is fundamentally a dynamic matter and not one of fixed status. In
attempting to evaluate growth quality, sttention must be turned to
what has been happening to & child from cne year to the next over a

period of years.,
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Procedures Used in Making the Study. The data used in this
study were obtained from the health records of those children enter-
ing Klamath Union High School as freshmen in the school year of
1956-1957, Complete records were available for the eight yeers of
their school life, Two hundred complete health records were chosen
at random, one hundred of which were boys and the other hundred girls.
The height, weight, aﬁd age were recorded on the data chart of the
Wetzel Grids snd these in turn were plotted on the graphs, Other
health data were recorded on the reverse side of the Grid in the

general information chart, From this information the study %es

pursued,



CHAPTER IT
BACKGROUND STUDIES

Too often taken for granted is the highly complex phenomena
of growth and development of children. Many obstacles arise even
when effort is exerted to assure proper growth and development.

Lack of time, lack of funds, personnel, reliable or practical methods,
gnd the infinite variety of differences between children all add
greatly to the difficulties of analysing and judging physical growth
and development in the individual child., Because of its relative
simplicity and effectiveness, the Wetzel Grid for evaluating physical
status was employed in this study.

Bagis of the Wetzel Grid. The Crid comsists of definite
standards, Fach of its items may be separately measured and distin-
guished from data on weight, height, and age., The following charac-
teristics are found on the Grid: growth, development, physique
(which is body build), nutritional grade, physical status, age advance-
ment, maturation, basal metabolism, caloric needs and net progress.
The definitions of these characteristics ere contained in the follow-
ing sentences,

DEFINITIONS: Growth, == For Grid purposes there are two forms: (a)
growth in weight and (b) growth in height. The former is neasured
along the vertical weight scale, the latter along the horizomtsl height

scale,
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Development. —— The resultant of growth in weight and growth in height,
measured in "levels" read off from the diagonal scale of the channel
system, The physical development is measured on the grid by means
of the iso-developmental lcvel lines,
Physigue. =~ Body type., Nine principal varieties of physique are
classified by channels extending from 14 through M to BA‘ A1l
subjects in 2 given channel have substantially the same body type
irrespective of developmental level, Obese subjects have points
outside and to the left of channel A3; the stocky in Ag and Ap, those
of medium build in Al, M, Bl, the slender in 32 end 33 and extremely
linear types plot in B 4 and below,
Nutritiona]l Grade, -=- Measured by the slope or steepness of a child's
curve with respeet to the pitch of the channel system., The normal
or optimsl nutritional gradient is along any given channel, provided
also that development proceeds at a rate not much more or less
than 1 level line per month and hence keeps to a self-gpecific sche-
dule paralleling the standard auxodromes of the Crid chart, "Over-
nutrition" is indicated by a slope greater than that of the channel
system; "undernutrition® by slopes less than the channel inclination,
Physica) Status. -- The combined result of the interplay between the
four preceding items, Six grades of physical status are classified
in the Key Table to the left of the Grids Obese (A 4 °F greater),
Stocky (A5, Ay), Good (4, M, By), Fair (By), Borderline (B3) end
Poor (B ne
Age Schedule (Auxodrome), =~ A curve representing the age at which a
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child arrives at any developmental level in the channel., Five such
time tables of developmental advencement are included in the panel
to the right of the grid and have been standardized to give the per-
centage of children on or ahead of these respective schedules, They
are to be read and understood as follows, from the top downs
-= 2 per cent of children will have reached the 68th level in the

channel as early as 6 years, the 83rd level by the seventh
year and 100th level by 8.3 years, etc.;
~= 15 per cent of children are scheduled to reach the 47th level by
the age of 6, the 61lst level by the age of 7 and the 100th
level on or before 10,3 years, etc.;
-- Agein, two out of three healthy children reach the 32nd
level on or before their sixth year, the 75th level on or
before 9.2 years, etc,;
-= Finally, 98 per cent of all children will have reached level 40
at least by the eighth year, level 70 by the eleventh year,
ete,
The 67 per cent suxodrome is taken as the standard of reference for
determining whether & child is advanced, normsl, or retarded in
development, A child's own auxodrome may thus be compared directly
with these standardiszed schedules of development and a decision be
reached as to whether the subject in question is keeping to his
schedule.
Maturastion. == Advent of puberty, This may be expected in the neigh-

borhood of the greatest upper curvature of an individusl auxodrome,



Bagal Metabolism. -~ Standard values for either sex with which teo
compare actual tests or from which to estimate expected basal heat
production sre erected on the scale at the extreme right and are
aligned directly to the grid and auxodromes by means of the horizontal
isodevelopmental level lines, No corrections for "off size," age

or body build sre required, Simply read the value of heat output for
developmental level in question., Percentage deviation of actual

test from this value may be computed as usual., The sensitivity of
the method is high, i,e., deviations from the Grid standards tend

to be greater than by other methods both in hyper- as well as in
hypometabolism, Reliability is also high, the coefficient of
variation in control series being only 4.6%.

Caloric Needg, =~ For maximum daily caloric intake multiply the fore-
going basal heat estimate by two., For average vgplues use 1.9 for boys
and 1.8 for girls.

Net Progregs. -- Evaluated by character of channel course and cor-
responding auxodrome taken ss a whole. Generally unsatisfactory
progress is easily distinguished from satisfactory types by failure
to parallel the channels and auxodromes., Progress thus measured
enables one to avoid fallacies connected with the estimates of
"height-age", "welght-age" and other similar indices which are based
on the untenable assumption that all childrem should be referred to
some center such as that of the M channel, This, of course, is
precisely what should not be done; a child, whose natural channel

is 13, has no business in M; similarly, a natural B3 should not be



foreibly driven into By, still less into M, even if 95% of By's are
known to be there as a result of unfavorable circumstances. A
natural 33, as also a natural Bl’ M or Ay, ete., will be found to
keep to his channel on & schedule paralleling the standard auxo-
dromes, Departures from this rule cell for investigatien,

For some of these ten characteristics the Grid is the only
existing method of measurement; for all of them it is the simplest,

Dr, Wetzel's Study of 2,093 school children in Cleveleand,
Ohio presents the following results, He used only one developmental
level to arrive at his percentage findings listed in the Table VI,
This developmental level was number 100, The percentages give the
grid ratings of physieal status corresponding to the location of
points in various channels. The greatest percentage of students
(61,6) were charted in the Ay, M, and By channels, In the auxodrome
development section, the greatest percentage of students (67) were ch-
arted on or above the 67% suxodrome, this being the normal develop-
ment, The other percentages were 2, 15, 82, and 98 which became the
auxodrome channels of the Wetzel Grid.

Other Studies Using the Wetzel Grid. There are three
other surveys which will be compsred with the study of Klamath
Union High School freshmen, The first is E.N, Scramlin's survey
taken in Muncie, Indiesna in 1946, This study deals only with the
physical status of the subjects, The results compare satisfactorily
with those of Ir., Wetgzel's study listed in Teble V, The greatest
percentage of students (59.5) were charted in the Ay, M, and By

chanrels,
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The second survey was carried out in eight schools of the
University Health District of Toronto, Ontario, Canada., It was made
over a period of three years. The survey began in October, 1948 when
grids were started for all the 568 first grade children in the eight
schools, The following year, the children entering the first grade
were added to the group meking a total of something over 1100, Then
a large group of the children moved away leaving a total of 808 for
the completion of the survey. This survey deals with both the physical
status and the auxodrome development of the subjects. The results
compere satisfactorily with those of Dr, Wetzel's study listed in
Table V. The greatest percentage of students (65.8) were charted in

the Ay, M, and B, channels in the physical status section, In the

1
auxodrome development section, the greatest percentage of students
(71.9) were charted on or above the 67% auxodrome, this being the
normal development, This result was computed on a cumulative per-
centage basis,

The third survey was initiated in Septambgr, 1947 in
British Columbia, Canada, The Provincial Department of Health
recommended the Central Vancouver Island Health Unit as the area of
study, This survey is based on a two-year study. Some 5,565
elementary school children were screened by the use of the Wetszel
Grid during the first year. The children were divided into two
groups: grid satisfactory, which shows those children whose growth
and development is normal, and grid unsatisfactory which shows those

children whose growth and development is beyond the limits of
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tolerance. After the results were charted on the Wetzel Grids, only
those charted in the unsetisfactory grid were examined by the
medical staff, Time 1limit did not allow for medical examination of
the grid satisfactory group, The second year of the study, 1948-
1949, was devoted to the grid records of all children in grades one
to eights A clinical appraisal of the grid records was made of all
the students from the first year, In addition, a study was made of
those who had moved into the study area since the survey began, This
entire survey deals with both the physical status and the auxodrome
development of the subjects, The results compare satisfactorily with
those of Dr, Wetzel's study listed in Table V., The greatest per-
centage of students (69.3) were charted in the A,, ¥, and B, chennels
in the physical status section., In the suxodrome development section,
the greatest percentage of students (82,3) were charted on or above
the 67% auxodrome, this being the normal development, This result

was computed on a cumulative percentsge basis,



CHAPTER III
THE STUDY

The study wass made of a random group of two hundred in-
coming freshmen to Klamath Union High School in the school year
1956-1957, The individuals came from various elementary schools
throughout the Klamath Falls district., This study began in June,
1956 with the random selection of 200 health record cards, 100 of
which were boys and 100 girls. Information obtained from these
health cards begins with these students entering elementary school
as first graders and leaving to become ninth graders. The height,
weight, and age of these individuals was taken from their health
record cards and recorded on the Wetzel Grids., Other health infor-
mation was recbrded on the back of the Gride in the general infor-
mation chart., This informstion was used later in the analysis of
the change in growth development of the individuals according to
channels and auxodromes, When the height and weight measurements
were taken the children wore indoor clothing, however their shoes
were removed, These measurements were taken only once a year as
close to September as possible,

Evelustion of the Physigque. The age distribution at the
time of the first grade measurement is given in Table I, The
largest number of students were & years 4 months of age with most of
the remainder ranging from 5 years 10 months to 6 years 9 months of

age. The number of students meassured was two hundred, one hundred
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of which were boys and one hundred girls, The table charts the results

of the combined group of boys and girls.

TABLE I

AGES OF BOYS AKRD GIRLS AT FIRST GRADE MEASUREMENT

Ages (Years and Months) Number Per Cent
5.10 18 9.0
5.11 17 8.5
6.0 18 9.0
6.1 19 9.5
6.2 12 6,0
6.3 12 6.0
6.4 26 13.0
6.5 15 7.5
6.6 18 9.0
6.7 13 6.5
6.8 13 6.5
6.9 10 5.0
6.10 4 2.0
6.11 3 1.5
7.3 1 0.5
7.5 1 0.5
TOTAL 200 100.0

The age distribution at the time of the eighth grade measure-
ment is given in Table II, The largest number of students were 13
years 4 months of age. MNost of the remainder ranged from 12 years
10 months through 13 years 8 months with the omission of 13 years
2 months of age. These results are of the seme two hundred indi-

viduals which were measured in the first grade.



TABLE II
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AGCES OF BOYS AND GIRLS AT EICHTE GRADE MEASUREMENT

Ages (Years and Months) Number Per Cent
12,8 1 0.5
12.10 14 7.0
12,11 14 7.0
13.0 15 7.5
13.1 16 8.0
13.2 8 40
13.3 10 5.0
13.4 22 11.0
13.5 14 7.0
13.6 16 8.0
13.7 12 6.0
13.8 12 6.0
13.9 9 4eS
13.10 8 4.0
13,11 6 3.0
14.0 3 3.5
14.1 2 1.0
14.2 4 2.0
1443 2 1.0
1444 4 2,0
14.5 2 1.0
14.6 2 1.0
14.7 1l 0.5
14.9 1l 0.5
15.3 1l 0.5
15.7 h | 0.5
TOTAL 200 100.0

Table III gives a picture of how the children upon first

measurement fall into the various physique channels, By charting

only a single messurement on the graph, one can make at least a

partial estimate of a child's physique,

It remains provisional until

a second measurement has been established creating a trend toward a
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determined channel., Thus, according to Table III, any point line
in channels AB and A, represents a subject of the stocky (8) type.

A point in the ‘1’ M, and B, channels represents a subject of the

1
good (G) category, A point in B, channel represents a child whose
physical status can be considered only fair (F), that is, in doubt
but not yet so greatly in doubt as a point in BB which is borderline
(B)e In A, channel and above are those of increasing grades of
obesity beginning, perhaps, with the stout or overly plump (0), In

B, chennel and below are those whose physical status is poor (P).
TABLE III

FIRST MEASUREMENT OF CLASSIFICATION OF CHILDREN BY
GRID PHYSIQUE TYPE AND SEX

Sex Mise, AL A3 A2 A1l M Bl B2 B3 B4 TOTAL
No, Boys O 3 2 9 27 23 2 8 1 1 100
No. Girls 3 0 3 10 8 30 28 13 5 0 100
Totals 3 3 5 19 35 53 54 21 6 1 200

Table III revesals that 71 per cent of the 200 children
measured fall into what is termed the (G) or Good group, 12 per cent
fall into the (8) or Stocky group, 3 per cent fall into the (0) or
Obese group, 10.5 per cent fall into the (F) or Fair group, 3 per
cent fall into the (B) or Borderline group, and 0,5 per cent fall

into the (P) or Poor group.
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In Teble IV, which deals with the last measurement of each

child in the eighth grade, one can see how the percentages have
varied. This reveals that a certain percentage of the children have

changed from the channels in which they began,

TABLE IV

LAST MFEASUREMENT OF CLASSIFICATION OF CHILDREN BY
GRID PHYSIQUE TYPE AKND SEX

Sex Misec, A4 43 A2 A M Bl B2 B3 B4 TOTAL
No., Beys 3 3 6 5 11 22 22 18 8 2 100
No, Girls 2 3 7 11 17 17 15 16 11 1 100

Totals 5 6 13 16 28 39 37 34 19 3 200

Table IV reveals that 52 per cent of the 200 children
measured fall into the (G) or Good group, 1l4.5 per cent fall into
the (8) or Stocky group, 5.5 per cent fall into the (0) or Obese
group, 17 per cent fall into the (F) or Feir group, 9.5 per cent fall
into the (B) or Borderline group and 1,5 per cent fall into the (P)
or Poor group.

Fxemples of three subjects in the (0) or Obese group are

given in the case studies to follow,
CASE STUDY OF SUBJECT F49

It was found that at the time this girl was 9 years, 2

months of age, she had thyroid trouble. She was giﬁtn a basal

[

i
|
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metabolism test and is taking a thyroid extract, Her AAf channel
reading was quite regular until the age of 8 years, 2 months, at
which time she gained weight going even farther beyond her AAf channel,
After the discovery of her need for thyroid extract, in a period of
one year she changed to the AL channel, remaining quite constant in
her reading from there on, Her suxodrome reading is above the 2 per
cent level, revealing that she is developing ahead of her age
schedule, At the 100th developmental level, this girl's actual age
is 6,11 years and she pessesses a developmental age of 11l.6 years,

Thus, the difference between the actual age and the developmental

age 18 4 yesrs 7 months,
CASE STUDY OF SUBJECT M107

This boy's channel reading is quite irregulnr. From 7 to
9 years of age he changed from channel 33 to channel Az. He has no
glandular defect, His father is quite large in physique and the
family is served enormous meals. This boy's overweight problem is
not due to eny physical factor, but doubtless has an emoticnael
basis. He feels a loss of love snd so eats constantly to compensate
for this loss, He is frustrsted and insecure, At the 100th develop-
mental level, this boy's actual sge is 9.2 years and he possesses
a developmentsal age of 11.6 years. Thus, the difference between the

actual age and the developmentel age is 2 years 4 months,
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CASE STUDY OF SUBJECT M147

This boy is an albino, He has enlarged cervical glands.
All the members of the family are quite obese, From 7 years, 2 months
of age to 8 years, 2 months of age he changed from channel A, to
channel M, From 8 years, 2 months of age to 9 years, 2 months of age
he changed from channel M to channel A

4
1.5 centimeters, His auxodrome development followed closely his

y geining 10,4 kilograms and

channel development, This boy likes to eat, thus explaining his
excessive gain in weight beginning at 10 years, 2 months of age.

At the 100th developmental level this boy's actual age is 8,9 years
and he possesses a developmental age of 11.6 years, Thus, the dif-
ference between the actual age and the developmental age is 2 yesrs,
9 months,

Table III shows that approximately 17 per cent of the
children should have required medical investigation and supervision
during their first grade year, while Table IV reveals that 33,5 per
cent of the children will require medical investigation and super-
vision now, The subjects in channel B, or Fair group are of special
interest., It has been found that physicians cannot agree by more
than 50 per cent on medical ratings of childrem in this channel,
although they agree among themselves on 94 per cent of subjects in

gll other channels, For this reason a child in the Fair or B, channel

2
should routinely become the subject of examination in order to

determine whether heredity and background account for the ehild
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2
being there or whether disease is at work, Similar werning holds
true for the borderline group or B3's. Those falling in the B4 or
Poor group require not merely examination but treatment as well.
Those in or above the AA channel need watching to prevent their
going beyond the outer channel and also to remedy their obesity,

Table V compares the Klamath Falls results with Dr, Wetzel's
fworld standards", E, N, Scramlin's survey in Muncie, Indiana, the
British Columbia study and the Wetzel Grid survey in Toronto,
Ontario, The Klamath Falls study produced the following results:
the results of the first grade measurement do not compare st all
with the results of the other studies., For example, Dr., Wetzel's
findings in channels A4,, M, and B, produced a percentage of 61.6
while the Klamath Falls percentage wes 71,0, The findings of the
British Columbia study were most similar to the Klamath Falls study,
that being 69,3 per cent, Results of the last measurement in the
Elamath Falls study showed that there was a higher percentage in the
B, group than in any of the other studles. This percentage wes 17.0
while Dr. Wetzel's was 13.9. All the other fell below that number
except the Muncie, Indiana survey which was 14.2. In the A;, M, and
B, groups the percentage of the Klamath Falls study was only 52.0,
falling far below that of Dr, Wetzel's standard which was 61,1 per

cent,



TABLE V

COMPARISON OF RESULTS KLAMATH UNION HIGH
SCHOOL FRESHMAN STUDY WITH OTHER SURVEIS

University Mhmeie British Dr., Wetzel First Grade Freshman
District Indiana Columbia Findings Findings
Klamath Klamath
District District

()

7.1 6.8 3.5 6.8 3.0 5.5
15. 15.5 11.7 9.4 12.0 1.5
65.8 59.5 69,3 61.6 71.0 52.0
10.1 1.2 11.8 13.9 10.5 17.0

1.1 3.5 3.3 5.9 3.0 9.5

0.5 0.5 0.k 2.h 0.5 1.5

8.8 5.0 2.0 6.5 1005
0.6 .7 15.0 52.5 40.0
71.9 82.3 67.0 83.5 7h.5
%.9 %01 82'0 99.5 %.5
98.0 98.3 98.0 0.0 100.0

lmto 0.0

14
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Evaluation of the Developmental Level. FPhysical develop-
ment is measured on the grid by means of the isodevelopmental lines,
Two subjects, both of whom have arrived at level 100, no matter
how or in which channel, are considered as being on the same
developmental level, Table VI is a comparison of the Klamath Falls
students with the subjects of Dr, Wetzel's survey at the 100th
isodevelopmental level. In the Ay, M, and By groups, the Klamath
Falls results were 58.6 per cent as compared to 61.6 per cent in
Dr. Wetzel's survey., In the 13, Ay groups the Klamath Falls results
were 12,7 per cent as compared to 9.4 per cent in Dr, Wetzel's
survey, In the A4 and above group, the Klamath Falls results were
2,5 per cent as compared to 6,8 per cent in Dr, Wetzel's survey,
showing that there was less obesity at this level in the Klamath
Falls students than in the subjects of Dr, Wetszel's survey., In the
B, group, the Klamath Falls results were 18,3 per cent as compared
to 13.9 per cent in Dr. Wetzel's survey, In the 33 group, the
Klamath Falls results were 6,1 per cent as compared to 5.9 per cent
in Dr, Wetzel's survey. In the B4 and below group, the Klamath
Falls results were 1.5 per cent as compared to 2.4 per cent in Dr,
Wetzel's survey showing that there was a smaller percentage of
Klamath Fells students than subjects of Dr, Wetzel's survey in the
borderline or poor classification, In the By group the Klamath
Falls students proved to have a higher percentage than Dr. Wetzel's
subjects, However, this group of students will need close observation

to see that no physical defects develop.



TABLE VI

COMPARISON OF RESULTS OF KLAMATH UNION HIGH SCHOOL
FRESHMAN STUDY WITH DR, WETZEL'S SURVEY AT THE 100TH
DEVELOPMENTAL LEVEL LINE

Dr, Wetzel Klamath Falls
Per Cent Per Cent
(A) Physical Status
A, and above 6.8 2.5
A3 and Ap 94 12,7
Ay, M, and By 61.6 58.6
B, 13.9 18,3
By 5.9 6.1
BL and below 24 1.5
(B) Auxodromes
On and above 2% auxodrome 2 5.1
On and sbove 15% auxodrome 15 47.9
On and above 67% auxodrome 67 83.1
On and above 82% auxodrome 82 97.8
On and above 98% auxodrome 98 99.8

Tables VII and VIII deal with the developmental level in age
schedule, It mey be said that curves displasy advanced, normal and
retarded patterns of developmental progcress and may be taken to show
how physical development proceeds with respeet to age during its
channel course on the grid. An example of an abnormal result is the
tendency for an auxodrome which has been following one of the more
advanced courses to fall behind its expected schedule by a year or
more, This may be the first sign of physical trouble and may appear
even before the child's developmental curve has departed from its

own channel, Case study No, N192 is an example of retarded development.
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This boy is retarded in development by 11 months,

CASE STUDY OF SUBJECT M192

This boy's record reveals cne great irregularity in
channels between the ages of 9 and 10, This was due to some
emotional disturbance as stated on his health record card, From
10 to 11 he gained only .5 centimeters and noc kilograms, He did
not appear well but no evidence was visible that any physicel factor
was at fault, From the 11th to the 12th year he did not gain in
height but gained 5 kilogrems. He is now back in channel By but
his euxodrome reading is only in the 82 per cent., At the 100th
developmental level this boy's actusl age is 12.5 years and he pos=
sesses a developmental age of 11,6 years,

Case study No, F29 is an example of advanced development,
It indicates that the girl is 4 years, 2 months in advance of normal

development.
CASE STUDY OF SUBJECT F29

When this girl wvas measured in the first grade it was
found that she was large for her age both in height and weight. She
was not overage, her age being 6 years, 9 months, Subsequent measure-
ments showed her to continue in the srea above the A, channel, Her
asuxodrome or age development reading reveals that she is developing
above the normal, consequently she is quite large, She has no
glandular defects and is under no medical supervision as far as is
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known, At the 160th developmental level, this girl's actual age is
10,5 years and she possesses a developmental age of 14.7 years, The
reason the 160th developmental level is being used is that when this
girl began school she was past the 100th developmental level. The
difference between the sctual age and developmental age is 4 years,

2 months,

Case study No, Ml78 is an example of irregular development.
CASE STUDY OF SUBJECT M178

Both of this boy's parents are tall and thin, At the time
of the first measurement he was in channel By and from there moved
toward the left until at the age of 9 years, 8 months (3 years time)
he was in channel A 4° He remained in channel AA for two years and
then moved toward the M channel where he concluded at the age of
13 years, 8 months, At the 100th developmental level this boy's
actual age is 8,1 years and he possesses a developmental age of 11,6
years, Thus the difference between the actual age and the develop-
mental age is 3 years, 5 months,

Case study No. M126 is another example of irregularity

in channel and auxodrome development.
CASE STUDY OF SUBJECT M126

This boy has no physical defects or glandular trouble to
cause his irregular channel development. At the 6th year measurement

he is in M channel, From 6 to 7 years of age he moves to channel Aj.
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31
From 7 to 8 years of age he moves to channel By. From 8 to 9 years
of age he moves to channel A3. From 10 to 1l ysars of age he lost
2 kilograms and grew O centimeters, At age 13 he was back in the M
channel, His auxodrome development is quite irregular., At the 100th
developmental level this boy's actual age is 8.8 years and he pos-
sesses a developmental age of 11,6 years. Thus, the difference
between the actual age and the developmental age is 2 years, 10
months,

Table VII shows the number of students measured in the first
grade which fall into each auxodrome curve, In the auxodrome on and
above 2 per cent there are 13 gtudents, On or above the 15 per cent
auxodrome there are 92 students. On or above the 67 per cent
auxodrome which is normal there are 62 students. On or above the
82 per cent auxodrome there are 32 students, No students fall on or
above the 98 per cent auxodrome. Below the 98 per cent auxodrome
there is one student, This table, compared with Table VIII, shows
that the percentages of students are more evenly distributed in
Table VIII,
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TABLE VII

FIRST MEASUREMENT OF CLASSIFICATION OF CHRILDREN
BY SEX AND AUXCDROME DEVELOFMERT

Onor Onor Onor Onor Onor Below Totals
Sex Above Above Above Above Above 98%
2% 15% 678 g2% 98%

No. Boys 8 50 31 1 0 0 100
No, Girls 5 42 7 4 2 0 4 100
Totals 13 92 62 32 0 1 200

Table VIII deals with the last measurement of the children,
In this table, 21 students are on or above the 2 per cent auxodrome
as compared to 13 students in Table VII showing that upon the last
measurement there are more children advanced in age development,
There are 60 students on or above the 15 per cent auxodrome, reveal-
ing a decrease of 16 per cent from the first measurement. There are
68 students on or above the 67 per cent auxodrome, this being only a
difference of 3 per cent from the first measurement. There are 44
students on or above the 82 per cent auxodrome, this being an in-
crease of 6 per cent over the first measurement, There are 7 students
on or above the 98 per cent auxodrome which is an increase of 3.5
per cent over the first measurement. There are no results below the

98 per cent auxodrome,.



TABLE VIII

LAST MEASUREMENT OF CLASSIFICATION OF CHILDREN
BY SEX ARD AUXODRCME DEVELOPMENT

nor Onor Onor Onor Onor Below Totals
Sex Above Above LAbove Above Above 98%
2% 15% 67% 82% 98%

No, Boys 13 24, 38 21 4 0 100
No, Cirls 8 36 30 23 3 0 100
Totals 21 60 68 &dy 7 0 200

Evalustion of the Bagal Metabolisy. The basal metabolism
erected on the right hand scale on the grid is aligned directly to

the developmental levels., Basal metabolism may now be figured
simply, the only step required being to read the value of heat output
that corresponds to the developmental level, With this simple step
no correction is needed in body size, physique or age. This method
helps to find the normsl and abnormal states of metabolism that can
be made with grester accuracy and less uncertainty than before,

Basal metabolism can be estimeted from the developmental level alone,
without correction of any kind, and wholly independent of s child's
physiques Two individuals in different channels may have the same
standard heat production as long as they are in the same developmental
level and in good health, Heat production is concerned only with
the soft tissues and not the bones, For every step of developmental

advancement the amount of real energy used by all the subjects of
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like sex is the same, For example, in case study No, F18, the 100th
developmental level will be used to compute the maximum daily calorie
intake and the sverage daily caloric intake. The 100th developmental
level is aligned with the basal metabolism of 1175, Taking two
times this amount gives a meximum daily caloric intake of 2350,
Taking 1.8 times 1175 gives an average daily caloric intake of
2115,

CASE STUDY OF SUBJECT F18

This girlts growth in the physique channel is quite
irregular, deviating toward the Bl channel one year and toward the
‘1 channel the next year. The only reason found to aeccount for
these deviations is that she has an off and on period of being a
“tomboy" and a "lady". During these periods of feeling like a lady,
she diets in order to lose weight, Her health is good. At the
100th developmental level, this girl's actual age is 9,1 years and
she possesses a developmental age of 11,6 years., Thus, the difference
between the actual age and the developmental age is 2 years, 5 months,
The heat production scale used with the developmental levels
enables one to find an estimate of the daily caloric intake required
in regular and special diets. Case study No. F37 is that of a diabetiec
girl, It reveals that if she did not have this condition she would
have the same daily calorie intake as the subject in case study Fo,
F18. Because of the diabetic condition, this girl has difficulty

following her diet which gives her the same daily caloric intake as
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any other girl at the 100th developmental level,
CASE STUDY OF SUBJECT F37

At the time of the first measurement, it was discovered
that this girl was a disbetic, Between the time of the 8 years, 6
months measurement and the 9 years, 6 months measurement, the girl
changed from channel A, to channel 83. The cause of this was due to
an insulin reaction which is quite common in her, Her blood sugar
content is not too regular and it is difficult for her to stay on the
diet, More exercise would undoubtedly help in alleviating her
problem, At the 100th developmentel level, this girl's actual age
1s 9.4 years and she possesses a developmental age of 11.6 yesrs,
Thus, the difference between the actusl age and the developmental

age is 2 years, 2 months.
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CHAPTER IV
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Data found in the preceding chapter represent the study of
two hundred individuals of the freshman class of 1956=1957 of
Klamath Union High Sechool, Klamath Falls, Oregon. The height, weight
and age of these individuals was taken from the health record cards
and plotted on the grids. A simple, objective method foﬁ evaluating
physical condition is the basis of the use of the grids When the
height, weight and age are plotted on the grid, the direct estimate
of physique (body build), developmental level, nutritional grade,
physical status and relative age advancement are obtained independently
of each other, This is a great deal of information given out by the
grid., However, from any given set of observations there is nach
information that is obviously disregarded. The only items that the
grid explieitly is concemrned with are growth, development, physique,
nutritional grade, physical status, age schedule, maturation, basal
metabolism, caloric needs, and net progress, Thus, the grid will
not reveal pathologic conditions. For example, a student may appear
to have excellent body build, but may have a brain tumor or any other
disease,

ﬁbloslmdngruﬂzenunbwinoachagegmnp, and
the percentages of those age groups yhem measured in the first and
eighth grades respectively. The children were grouped according to
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chronological age. Data in these tables indicate that the highest
percentage of students fell in the age bracket that was about average
for the respective grade. The largest percentage of the entering
first grade children were neither excessively old nor excegsively
young, the average being 6 years, L months of age.

Tables III and IV have to do with the grouping of the
children into various channel types such as Ay, Bp, ete, These
channels represent the good, fair and other classifications. Data
in Table III indicate that 71 per cent of the studemts were in the
A3, ¥, and B; channels, This means that 71 per cent of the children
measured in the first grade followed & normal growth pattern, In
Table 1V, the group of 71 per cent had declined to only 52 per cent,
this being the measurement taken in the eighth grade. A number of
factors may be the cause of this decrease e~ poor diet, various
diseases, and the sociowsconomic status of the families. Concerming
the socio-economic status, some of the families of the district live
in sglum areas. A In famlly income, living conditions and social stane
dards, the remainder varies from low to moderate. About 3 per cent
of the children were in the borderline group in first grade and this
percentage had inereased to 915 per cent in the eighth grade. Some
of the children changed channels during the time between the first
and last measurement and consequently may have fallen into this
borderline channel.

Table V is a composite record of five studies == Dr,
Wetzel's "world standards", E, N. Scramlin's survey in Mmeie, Indiana,
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the British Columbia study in British Columbia, Canada, the Wetzel
Grid survey in Toronto, Ontario and the Klamath Falls study in
Klamath Falls, Oregon. The percentages in each study varied from
Dr. Wetzel's "world standardsv, \ This difference may be due to the
number of subjects used in each study, Also, the various sections
of the comntries in which the surveys were made may influence this
difference in percentages.

Table VI enables one to compsre the results of the Klamath
Falls study with Dr. Wetzel's survey at the 100th developmental level
line. 7his concerns both the physical status and the auxodrone
development. The percentages in each study in the physical status
sectlon were quite similar, In the auxodrome development section,
the Klamath Falls results differed considerably from those of Dr.
Wetzel's, From these data one can conclude that 52 per cent of the
students in the Klamath Falls study are developing ahead of their age
schedule. Some 31.1 per cent of the children follow a normal growth
pattern according to the grid.

Tables VII and VIII concern the developmenial level in age
schedule. From Table VII it is observed that a great many of the
children have a developmental age far above their actual age which
means that they are developing in growth shead of their normal devele
opmental level. From Table VIII one observes that there were only
0,5 per cent of the children in the combined 15 per cent and above
and 2 per cent and above groups while in Table VII figures indicate
that 52.5 per cent of the children are in these two combined groups.
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It would sppear that a number of the children had reached their stage
of puberty and consequently their rapid age development is taparing
off,

The new grid method of determining the basal metaboliem,
without correction of any kind, enables one to find basal heat Proe
duction from the developmental level attained by the given subject.
This new method enables the layman, with the proper directions, to
compute the basal metabolism of & given subject., Children on the
same developmental line will have the same daily caloric intake., For
exemple, one case of chronic bronchitis and a couple of cases of
heart disease were noted., The corz&itions had been known for some
time and were under adequate supervision and treatment, the children
responding and adepting themselves so wall ihat their growth patierns
were normale Thus, their daily caloric intake will be the same ab
the 10Cth developmental level, no matter which physique chamel they
are in,

Fron this study several general conclusions can be made.
There are indicatlons in this study that the parent and the school
can obtain data indicating the child's physical status. The Webzel
Grid is a relatively simple device which is well adapted to school
health work, The grid, when properly used, is useful as a method
of screening individuals for clinical examination., It is not
designed o discover pathological conditions, but itr eadily
identifies individuals who deviate fyom their normal course of devele
opments In addition to being of practical help in appraising the
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status of the individual student, the grid can be used to detemmine
how a group of youngsters compares with national norms.

Recommendations from the findings in this study are as
follows. First, all students should have a Wetzel CGrid made ab
the time they enter grade school, and the grid for each student
should be kept until the student has been graduated from high school.

Second, all elementary school teachers should have a brief-
ing in the use of the Wetsel grid. Third, the grid should be used
along with the health record card cr by itself become the health
record card for the school system. Fourth, the plotting of the grid
should be done by the school nurse or secretary. This would be done
after the teacher has recorded the height, weight and age of the
child, Fifth, the school nurse, or other qualified person, should
act as a consultant in assisting the classroom teacher to interpret
the profile recorded on each grid,
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OREGON SCHOOL HEALTH RECORD CARD

(FOR USE OF CARD SEE HEALTH SERVICES MANUAL, REVISED 1951)

NAME OF PUPIL M__ F___ BIRTH 19
LAST FIRST SEX MONTH DAY YEAR
ADDRESS TEL. NO.
PARENT OR GUARDIAN OCCUPATION: OF FATHER — OF MOTHER
HEiGHT| WEIGHT VISION TEST TEETH | HEARING
N IN - ANNUAL HEALTH SUMMARY
SCHOOL INCHES POUNDS w b
YEAR E SCHOOL BOTH : ﬁ '3 (SEE HEALTH SERVICES MANUAL FOR INSTRUCTIONS) " ﬁ
< 1sT 1sT EYES R L bles| R L *a
o 2ND 2ND . a - D a<
w20/ w 20/ w 20/
wo 20/ wo 20/ wo 20/
w 20/ | w 20/ |w 20/
wo 20/ wo 20/ wo 20/
w20/ w_ 20/ w20/
wo 20/ wo 20/ wo 20/
w20/ w 20/ | w 20/ |
wo 20/ wo 20/ wo 20/
w20/ w20/ w20/
wo 20/ wo 20/ wo 20/
w20/ w 20/ w20/
wo 20/ wo 20/ wo 20/
w20/ w_20/ | w 20/ |
wo 20/ wo 20/ wo 20/
w20/ w20/ w20/
wo 20/ wo 20/ wo 20/
w_ 20/ w20/ w20/
wo 20/ wo 20/ wo 20/
w 20/ w20/ w20/
wo 20/ wo 20/ wo 20/
w_ 20/ w 20/ |[w 20/ |
wo 20/ wo 20/ wo 20/
w20/ w 20/ w 20/
wo 20/ wo 20/ wo 20/
w20/ w 20/ w 20/
wo 20/ wo 20/ wo 20/
w 20/ w 2o/ w 20/
wo 20/ wo 20/ | wo 20/
w20/ w20/ w20/
wo 20/ w0 20/ wo 2o/
IMMUNIZATIONS INITIAL BOOSTERS TESTS AND OTHER IMMUN. AUDIOMETRIC TEST—HEARING LOSS
RESULT
SMALLPOX 19 19 19 19 TUBERCULIN 19 DATE SPEECH RANGE (%) HIGH TONE (DECIBELS)
RESULT
DIPHTHERIA 19 19 19 19 CHEST X-RAYS | 19 19 R L R L
WHOOPING COUGH | 19 19 19 19 19 19 19 R L R (5
TETANUS 19 19 19 19 19 19 19 R L R L
DATE PHYSICIAN'S RECOMMENDATIONS AND NURSE'S REPORT

NAME OF FAMILY PHYSICIAN




HISTORY OF PAST AND CURRENT ILLNESS, ACCIDENT. DISABILITY, AND ABSENCE

OBSERVATIONS BY TEACHER

SCHOOL YEAR

13 19 19

19

19

19 19

GRADE IN SCHOOL

STYES OR CRUSTED LIDS

INFLAMED EYES

0]
ul
m CROSSED EYES
FREQUENT HEADACHES
SQUINTING AT BOOK OR BLACKBOARD
" DISCHARGE FROM EARS
<
& EARACHES
FAILURE TO HEAR QUESTIONS
_<J}>_' INFLAMED GUMS
gi INFLAM. OF LIPS, CHEEKS, PALATE
O
FAULTY ORAL HYGIENE
w : PERSISTENT MOUTH BREATHING
82¢
FREQUENT SORE THROAT
25 e
'_

FREQUENT COLDS

GENERAL
CONDITION AND
APPEARANCE

FAILURE TO GAIN WEIGHT

EXCESSIVE GAIN IN WEIGHT

DOES NOT APPEAR WELL

TIRES EASILY

POOR MUSCLE COORDINATION

POOR POSTURE

BEHAVIOR

EMOTIONAL DISTURBANCES

SPEECH DEFECT

TWITCHING MOVEMENTS

UNDUE RESTLESSNESS

SHYNESS

NAIL BITING

EXCESSIVE USE OF LAVATORY

EXCESSIVE DROWSINESS

POOR FOOD HABITS

CODE V =DEFECT

T=UNDER TREATMENT

C=CORRECTED

R=REFERRAL

NT=NO TREATMENT NEEDED

STATE PRINTING
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Copyright under International Copyright ——
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T
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(Auxodromes)

AGE SCHEDULES OF DEVELOPMENT
10

CHRONOLOGICAL AGE _ Years

BOYS -

GRID for Evaluating PHYSICAL FITNESS

— A Guide to Individual Progress from Infancy to Maturity —

in Terms of PHYSIQUE (Body Build), DEVELOPMENTAL LEVEL and BASAL METABOLISM

|
| I
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125 11 i
1202 33T T T
vs 1]
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/S¢

3‘/ 12¢

e

I1S2%1,7/9
k)

HEIGHT

Z.

WT.

.

/6

12-%1y33 |1

AGE

-
- A3

Lad,

DATE

BIRTH

livi- 53| 2-9 | 3671|1447 | /8¢ |

l4s3- Y /-8 | HI

[547-466-% |23.5
19SSk 13-4 &

Name My ») _}‘ﬁ_

DATE OF
195¢

TOLERANCE LIMITS
DIRECTION—Y channel
CLINICAL RATINGS

Fair
Borderline

per 10 levels of progress.
SPEED: 2 to 3 levels from
own auxodrome in any year.




 Name A’ﬂ 7 j

School(s). & 1= ) H -1 5

Parent or
Address(es) __ Guardian UG ;- (SR D
D Month || VISUAL ACUITY FAMILY - Nationality PREVIOUS DISEASES IMMUNIZATIONS
é\_ Bay bate] R L |pate] R L F; L D Chickenpox4.3____  Whoop. C.. &« Typhoid Whoop. Coe e )l R SRS
£ = ﬁﬂ ~ = M: L D Measles &3 _______ Diphtheria_ _ Polio. Diphth, _5® = X 2--3 ¥ Schick.___
Year ¢f |50|57| SUYS3|5¢ 35]5% of] w9 ¥ /(,:(4 P B' Ger. Meas. ————____ Rheumatism Tbe Tetanus_ ﬂ-___"_l:_z‘_ Re-Schick
p 5|z Scarlet F.__ Heart ____________ VaCClnatIon;’!_’.__pt__ e 8 e B T
GRAD? K|1]2|3|4|5|6|7|8|9]|10]11]12 "7 %: g 5|72 | 7°| s Mumps S2_______ SmallpoX— - ——————__ ﬂd)z[lﬁf’)__‘_{? caﬂ;’bui 5By (+) - (—)eeeo
PHYS, | Grid
STATUS| ¢jin. TEEEN "’.( PROGRESS NOTES— Explain positive (4) findings & defects (X); give dates:
i 7, - - L .
gggg g"ecs $O| s 32 se ?;/ W g s© )'1579,,,,_) / ﬁeﬂc/n cheS , Emotodwn/ Di )‘/qe 5:9«;: es t/,da/h e [fes ons.u/f-SS y
*|Spee > | 32 s >
PHYSICAL FINDINGS . Loy
Skin :
ST | |2
NOSE- Obstr. |
LY i sl [0 =
see also
V. A, 4
) Other 57/ g g
!%ARS R T
see ;|
Hear.) | L UUL 20 |20
e LTEme: 531% |Z¢
EETH
Perm. 0y
A w
Tongue & MM, '“’1 ”,
Tonsils 4 ' 2
Cerv. Glands
Thyroid Date ?::;'I:g SPECIAML"A“TTENTIOH
Heart R 1. GROWTH-NUTRITION
“ @ Simple Mal_____
Lungs L Obesity._______
Abdomen AR e
Hernia R :,‘etmw """"
M nanenaes
Genit. Fatigue________
Posture L Habits ________
Orthoped. R Home. e
Nerv. Syst. Infections ___ ___ :
; Tonsils
h T 1 & 1 1 1 1 1 1 1 1 1 | [ __Tonsitseeeue——-
Seee0 Pef o £ 2. VISION
Endocrine Muscle Imbal. ___
MENTAL Hyperopia ______
M. A. Myopl.aaaa -t
Q Lateral-Domin.___
Color Blind_____
PLR 3. HEARING. ___ ___
DISEASES — SURGERY — ACCIDENTS 4. CARDIAC
Rheum. _______ Iy
Murmur o s e
Congen. _ ______
FLUOROSCOPIC — OTHER TESTS — EXPLAIN 5. ORTHOPEDIC_ ___
6. MENTAL
M. A =
o
PHYS.ED.— GYM.CONSENT___NoO___ ATHL.CONSENT___No___( | ||
Tests B
Athletics Major Work_____
HOME CONDITIONS e
7. NEURO-PSYCH.
Econ. Tenth Rorschach______
Management Reading Dis._ ___
ACTION: FOLLOW — NOT FOLLOW — CORRECTIONS Speech Det:. -
i re— 8. MISCELLANEOUS
o Diabetes_ ______
Co-operation Epilepsy - —__ ___
Ringwom ==—==r Published by NEA Service, Inc., 1200 W. 8rd St., Cleveland, O. Offices: New York, Chicago, San Francisco. Allrights reserved. This Grid record may

CODES:

Positive +, +-, +++ Negative O Questionable ? Defect X
Defect Corrected® -Good, F-Fair, P-Poor

Printed in U. S. A

S e

not be reproduced, in whole or in part, in any form, without written permission from the author and the publisher.



