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EVALUAIOI OF TRE PHYSIQUF, VTOR4E±TAL 
LEV!L, AND FASAL J FABOLIS}4 OF TWO 
HUNDRED SELFTED INDDJIDtJALS BY THE 
APPLICATION OF THE WEZEL GRID 

TFÁRNIQUE 

CTAPTER I 

INTROJCTION 

Tne school-age period is one in which the health st&tus of 

the pupil must constantly be observed and appraised if optimun growth 

and developuient are to be realized. The im of this study is to 

apply the Grid technique to the appraisal of the physic8]. growth 

and development of children. Of special interest is how the 

physique, developxuanta]. level, arid basal netabolism of students in 

Alemeth Falls, Oregon compare with the Wetzel Grid norms and with 

children studied in other American arid Canadian cities, 

Statement Froblem. This study is a factual pro- 

sentation and analysis of hou two hundred selected individuels in 

the Kiamath Falls high school compare with the Wetzel Grid 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 compìre with Wetzel's 

"chart child", In evaluating the developmental level, the investi- 

gator was interested in finding out whether these Individuals in 

question are developing according to the Wotzel norms obtained on a 
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nationwide basis. If they are not developing in a pattern similar 

to that of the national norms, the question then is raised es to 

what the cause might be. 

Vzlue tudy. This study is designed to obtain 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 according to 

a noi growth pattern, or whether their growth is accelerated. 

_______ Study. This study deals with the varioua 

factors inherent in the Wetzel Grid. Healthy proiess is reflected 

in development along a channel of given body type on an age schedule 

pertaining to the subject. The yr to year presrvaticn of that 
subjsctts basic natural physicue also Is essentiel. On the yeer to 

year progress in development esch child should be considered his own 

steEderd for comparison. ThE; d is so constructed thet it is 

possible to determine quantitative ratings on such factors a physique, 

developental level, basal metaboiisr and csloric reeds from heit, 

weight, sex and age data. The quality of a child's growth is related 

to the direction and speed of development of the child. Conclusioìs 

must be made on the basis of a ries of observations, because growth 

is fundamentally a dynamic matter and not one of fixed status. In 

attempting to evaluate growth quality, attention must be turned to 

what has been happening to a child fror one ycar to the next over a 

period of years. 
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Procedures Used Jz kmn tuth. The cata used in this 

study vere obtained from the herith rocorcs of those 'hi1drer enter- 

Ing Kiamath Unicrn Righ School a freshmen In the school year of 

1956-1957. Complete record9 were a1ihi for the eight yer of 

their school life, Two hiindre corplete health reeords were chosen 

at random, one hundred of wiitch vere boys and the other hundred girls. 

The haiEht, weight, sn age were recorded on the data chart of the 

Wetzel Grids and these in turn were plotted on the graphs, Other 

health data were recorded on the reverse sic'e of the Grid in th 

eneral infoation chart, Fron this information the study as 

pur sued. 
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CHAPT1R II 

BACKGROUND STUDIES 

Too often taken for granted is the highly coirp1ex phenomena 

of growth and development of ohlidrene any obstac1e arise even 

when effort is exerted to assure proper growth and development, 

Leek of time, lack of funds, personnel, reliable or practical methods, 

and the infinite variety of differences between children all add 

greatly to the difficulties of analyzing and judging physical growth 

and development in the individual child. Because 01' its relative 

simplicity and effectiveness, the Wetzel Grid for evaluating physical 

status was employed in this study. 

apjs of Wetzel Grid, The Grid consists of definite 

standards. ach of its items may be separately measured and distin- 

guished from date on weight, height, and age. The following charac- 

teristics are found on the Grid: growth, development, physique 

(which is body builc), nutritional grade, physical status, age advance- 

ment, maturation, basal metabolism, caloric needs and net progress. 

The definitions of these *aractoristics are contained in the follow- 

ing sentences. 

DEFINITIONS: Growth, - For Grid purposes there are t' forma: ( ) 

growth in weight and (b) growth in height. The former is measured 

along the vertical weight scale, the latter along the horizontal height 

scale. 
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Develptunent. - The resultant of growth In weight and growth in height, 

measured in "levels" read off from the diagonal scale of the chtnne1 

system. The physical development is measured on the grid by means 

of the iao-developmenta]. level lines. 

Physique. - Body type. Nine principal varieties of physique are 

classified by channels exterding from A4 through M to B4. Al]. 

subjects in a 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 A3 and A2, those 

of medium build in A1, M, B1, the slender in B2 end B3 arid extremely 

linear types plot in B4 and below. 

Nutritional Gra - Measured by the slope or steepness of a child's 

curve with respect to the pitch of the channel system. The normal 

or optimal 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 seif-spocific sehe- 

dule paralleling the standard auxodromes of the Grid chart. 0üver- 

nutrition's is indicated by a slope greater than thet of the channel 

system; 'undernutrition" by slopes lass than the channel inclination. 

Physical 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 Grid: Obese (A4 or greater), 

Stocky (A3, A2), Good (A1, M, B1), Fair (B2), Borderline (B3) and 

Poor (B4). 

schedule (Auxodrome). - A curve representing the age at which a 



child arrives at any developmental level in the channel. Five such 

time tables of developmental advanceerit are included in the pne1 

to the right of the grid and htve been standardized to give te per- 

centege of children or or aead of these respectiiie schedules, They 

are to be read and understood as fo11os, froni the top äonz 

-- 2 per cent of children will have reached the 68th ?cvel in the 

channel as early as 6 years, the 83rd level by the seventh 

year and 100th level by .3 yees, etc.; 

- 15 per cent of children are scheduled to reach the 47th level by 

the age of 6, the 61st level by the ae of 7 and the 100th 

level on or before 10.3 years, etc.; 

- Again, two out of three 1-ealthy children reach the 32nd 

level on or before their sixth year, the 75th level on or 

before 9.2 years, etc.; 

-- Finally, 9 per cent of all children gill hass reachec level 40 

at least by the eighth year, level 70 by the eleventì: year, 

etc. 

The 67 per cent auxodroine is taken as the standard of reference for 

determining i*ìether a child is vanced, noriial, or retarded in 

development. A child's own auxodrome utay thus be compared irect1y 

with these standardized schedules of developaient and a decision be 

reached as to whether the subject in question is keeping to his 

schecua].e. 

Maturation. -- Advent of puberty. This may be expected in the neigh- 

borhood of the greatest upper curvature of an individual auxodronie, 
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aa1 XetaboU.s3. - Standard values for either sex with Which to 

compare actual tests or from which to estimate expected bas1 heat 

production re erected on the scale at the extreme right and are 

1igned directly to the grid and auxodroines by iieans of the horizontal 

isoäe'elopmental level lines. No corrections for H0ff size," age 

or body build aro required. 5;inply read the value of heat output for 

deve1onental level In question. Percentage deviation of actual 

teat froi this value nay be computed as usual. The sensitivity of 

the iiethod is hIgh, i.e., deviations fron the Grid standards tend 

to be greater than by other methods both in hyper- as well as in 

hyponetabo1isn. Reliability is also high, thè coefficient of 

variation In control series being only 4.6. 

Caloric Needs, -- For uiaxixnui daily caloric intake multiply the fore- 

going basal heat estimate by two. For average velues use 1.9 for baya 

and 1.8 for girls. 

Progress. - Eyalunted by character of channel course anci cor- 

responding auxodromo taken as a whole. Generally unsatisfactory 

progress is easily distinguished froi satisfactory types by failure 

to parallel the channels and auxodromes. Progress thus measured 

enables one to avoid fallìciea connected '4th the estimates of 

"height-age", 'weight-age" and other similar indices which are based 

on the untenable assumption that ll children should be referred to 

some center euch as that of the M channel. This, of course, is 

precisely what should not be done; a child, whose natural channel 

is £3, has no business in M; similarly, a natural B3 alioulo not be 



forcibly driven into B1, still less Into Ì, even if 95% of B?s are 

known to be there as a result of unïavorable circumstances. A 

natura? B3, as also a natural B1, M or A2, etc., will be found to 

keep to his channel on a schedule para1lelinr the standard auxo- 

dronies. Departures troni this rule cell for Investigation. 

For some of these ten characteristics the Grid is the only 

existing method of measurement; for all of tb It is the simplest. 

Dr. Wetzel's study of 2,093 school children in Cleveland, 

Ohio presents the following results. Me used only one developmental 

L' . ve? to errive at Is percentage findings listed in the Table VI. 

This developmental level was number 100. The percentages give the 

grid ratings of physical status corresponding to the location of 

points In various channels. The greatest percentage of students 

(61.6) were charted in t}e A1, M, and B1 channels. In the auxodronie 

development section, the greatest percentage of students (67) were ch- 

arted on or above the 67% auxodronie, this beIng the normal develop- 

ment. The other percentages were 2, 15, 2, and 9 which becanie the 

auxodronie channels of the Jetze1. Grid. 

Other Studies Using the Wetzel Grid. There ere three 

other surveys which will be compared with the study of Iüarath 

Union High School freshnieri. The first is E.N. Scranilin's survey 

taken in Muncie, Indiana in 1946. This study deals only with the 

physical status of the subjects. The results compere satisfactorily 

with those of rr, Wetsel's study listed In Table V. The greatest 

percentage of students (59.5) were charted in the A1, M, and B1 

ch'nne1s. 



The second survey was carried out in eight choo1s of the 

University Health Diatrict of Toronto, Ontario, Cenada. It ws iîade 

over a period of three years. The survey began In October, 194e when 

gr.ds were started for all the 568 fir8t grado children in the eight 

schools. The following yeìr, the children entonnE. the first trade 

were added to the group king a total of soethirg over 1100. Then 

a large group of the children noved away leaving a total of BOB for 

the completion of the survey. This survey dela with both the physical 

status and the auxodrome development of the subjects. The results 

compare satisfactorily with those of Dr. Wet zel's studs listed in 

Table V. The greatest percentage of students (65.8) were charted in 

the A1, M, and B1 channels in the physical status section. In the 

auxodroine development section, the greatest percentage of students 

(71.9) were charted on or above the 67% auxodrome, ti-is being the 

normal development. This result vas computed on a cumulative per- 

centage basis. 

The third survey was initiated in September, 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 Wetzel 

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 



tolerance. After the results were charted on the Wetze]. Grids, only 

those charted In the unsatisfactory grid vere exwnlned by the 

medical etaff, Tiie limit did not allow for nedical examination of 

the grid satisfactory group. The second year of the study, l94B 

1949, was devoted to the id records of all children in grades one 

to eight. Â clinical appraisal of t!e grid records was iade of all 

the students fron the first year, In addition, a study wa made of 

those .tho Iad moved into the study area since the survey began. This 

entire survey deals with both the physical status end the uxodrone 

development of the subjects. The results compere satisfactorily with 

those of Dr. Wetzol's study listed in Table V. The greatest per- 

centage of students (69.3) were charted in the A1, l, and B1 channels 

in the p-ysical status section. In the auxodroine deve1oent section, 

the greatest percentage of students (82.3) were charted on or above 

the 67% auxodrome, this being the normal development. This result 

wan computed on a cumulative pereefltEge basis. 
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CHAPTER III 

THE STUDY 

The 3tudy was made of a random group of two hundred in- 

coming freshmen to Ilainath Union High School in the school year 

1956-1957. The individuals caine from various eleinentsry schools 

throughout the Klaxnath 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. Inforntion obtained from these 

health cards begins with these students entering elerentary school 

as first graders and leaving to becorie ninth graders. The height, 

weight, and age of those individuals was taken fron their health 

record cards and recorded on the Wetze? Grids. Other health infor- 

mation was recordec on the back of the Gride in the general infor- 

¡nation chart. This information was used later in the analysis of 

the change in growth developnent of the individuals according to 

channels and auxodromes. When the height and weight neasurenents 

were taken the children wore indoor clothing, however their shoes 

were removed. These measurenients were taken only once a year as 

close to Septeniber as possible. 

Evaluation of Phyigi. The age distribution at the 

time of the first grade ineasurenient is given in Table I. The 

largest nuniber of students were 6 years 4 months of age with most of 

the renialnder ranging from 5 years 10 months to 6 years 9 months of 

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

of the combined group of boys and girls. 

TABLE I 

AGES OF BOYS AND GIRLS AT FIRST GRADE EASURE}E 

Ages (Years and Ìonths) 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 J. 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. 1ost of the resainder ranged from 12 years 

10 months ttrough 13 years 8 months 4th the omission of 13 years 

2 months of age. These reu1ts are of the same two hundred indi- 

vidu1s whicI were measured in the first grade. 
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TABLE II 

AGES OF BOYS AND GIRLS AT EIGHTF GRADE YEA FYE 

Ages (Years and Months) Number Per Cent 

12.8 1 0.5 

13.0 15 7.5 
13.1 16 
13.2 8 4.0 
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 

o j 
13.10 8 4.0 
13.11 6 3.0 
14.0 3 1.5 
14.1 2 1.0 
14.2 4 2.0 
14.3 2 1.0 
14.4 4 2.0 

14.5 2 1.0 
14.6 2 1.0 
14.7 1 0.5 
14.9 1 0.5 
15.3 3. 0.5 

15.7 1 0.5 

TOTAL 100 O 

Table III gives a picture of how the children upon first 

zneasureinent fall into the various physique channels. By charting 

only a single nieaau.rexnent on the graph, one can make at least a 

partial estimate of a child's p}-yaique. 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, 8fl31 point line 

in channels A3 and A2 represents a subject of the stocky (S) type. 

A point ïn the A1, M, and B1 channels represents a subject of the 

good (G) category, A point in B2 channel represents a child oae 

physical status can be considered only fair (F), that is, in doubt 

but not yt so greatly in doubt as a point in B3 which is borderline 

(B). In A4 channel ana above are those of increasing grades of 

obesity beginnin, perhaps, with the stout or overly plump (o). In 

B4 channel and below are those whose physical status is poor (P). 

TABLE III 

FIRST }4EASURENT 0F CLASSIFICATION OF C}ILDREN BY 
GRID PHYSIQUE TYPE AÌD SEX 

Sex Misc, A4 A3 A2 Al M Bi B2 B3 B4 TOTAL 

No.Boys 0 3 2 92723 26 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 2]. 6 1 200 

Table III reveals 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 (s) 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 Table IV, which deals '4th the last meauroment 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 }4EASURE!EWr OF CLASSIFICATION OF CHILDREN BY 
GRID PHYSIQUE TYPE AND SEI 

Sex Misc. Alf A3 A2 A]. M Bi B2 B3 Blf TOTAL 

No. Beys 3 3 6 5 11 22 22 18 8 2 100 

Wo. Girls 2 3 7 II 17 17 15 lS 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 

ìeasured fall into the (G) or Good group, 14.5 per cent fall into 

the (s) or Stocky group, 5.5 por cent fall into the (0) or Obese 

group, 17 per cent fall into the (F) or Fair group, 9.5 per cent fall 

into the (B) or Borderline group and 1.5 per cent fall into the (P) 

or Poor group. 

Fcaxrp1es of three subjects in the (0) or Obese group are 

given in the case studies to follow. 

CASE STUtJY OF SUBJECT F9 

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

months of age, she had thyroid trouble. She was gtvøn a basa]. 
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nietaboliarn test end is taking a thyroid extract. Her channel 

reading was quite regular until the age of years, 2 months, at 

ithich the she gained weight going even farther beyond her A4+ channel. 

After the discovery of her need for thyroid extract, in a period of 

one year she changed to the A4 channel, remaining quite constant in 

her reacing from there on. Her auxodrorne reading is above the 2 per 

cent level, revealing thst she Is developIng ahead of her age 

schedule. At the l)Oth deve1opental level, this girl's actual age 

is 6.11 years and she pcssesss a develoental age of 11.6 years. 

Thus, the difference between the actual age and the developmental 

age is 4 years 7 months. 

CASE STUDY OF SUBJECT 14107 

s boy ' s channel reading i s quite irregular. From 7 to 

9 years of age he changed froit channel B3 to channel A2. He has no 

glandular defect. Ris father is quite large in physique and the 

faruly is served enormous meals. This boy's overweight problem is 

not due to r..y phyica1 factor, but doubt1es has an emctiu-a1 

basis. Fe feels a loss of love and so eats constantly to coiripensate 

for this loss. He is frustrated and insecure. Pt the 103th develop- 

mental level, this boyes actual age is 9.2 years and he possesses 

a developmental age of 11.6 years. Thus, the difference between the 

actual age and the developnenìal age is 2 years 4 months. 
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CASE STUDY OF SUBJECT 47 

This boy is an albino. He hs enlarged cervical glands. 

All the eabers of the family are quite obese. From 7 years, 2 months 

of age to S years, 2 months of age he changed from channel A2 to 

channel N. From B years, 2 months of age to 9 yesra, 2 months of age 

he changed from channel N to channel A4, gaining 10.4 kilogreìs and 

1.5 centimeters. His auxodrome development followed closely his 

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 years, 

9 months. 

Table III shows that approximately 17 per cent of the 

children should have required medical investigation and supervision 

durin 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 B2 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 children in this channel, 

although they agree among themselves on 94 per cent of subjects in 

all other channels. For this reason a child in the Fair or B2 channel 

should routinely become the subj act of examination in order to 

determine hother heredity and background account for the child 
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being there or whether disease is at work. Similar warning holds 

true for the borderline group or B3's. Those falling in the B4 or 

Poor group require not merely examination but treatment es well. 

Those in or above the A4 channel need watching to prevent their 

going beyond the outer channel and also to remedy their ohsity. 

Table V compares the Klamath Falls results with Jr. Wetzel's 

"world standards", E. N. Scramlin's survey in Nuncie, Indiana, the 

British Columbia study and the Wetzel Grid survey in Toronto, 

Ontario, The Kiamath Falls study produced the following results: 

the results of the first grade measurement do not compare at all 

with the results of the other studies. For example, Lr. Wetzel's 

findings in channels A, M, and B produced a percentage of 61.6 

thile the Kiamath Falls percentage was 71.0. The findings of the 

British Columbia study were most similar to the Kiamath Falls study, 

that being 69.3 per cent. Results of the last measurement In the 

J smath Falls study showed that there was a higher percentage in the 

B2 group than in any of the other studies. This percentage was 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 A1, M, and 

B1 groups the percentage of the .amath Falls study was only 52.0, 

falling far below that of Dr. Wetzel's standard which was 61.1 per 

cent. 



TABI V 

COMPARISON 0F RESULTS KL&JLtTH UNION HIGH 
SCHOOL FRESHMAN STUDY WITH (1ffER St1WEYS 

University Muncie British Dr. Wetsel First Grade Freshman 
District Thdiana Columbia Findings Findings 

iamath KLainath 

District District 

(A) Thysical Statue 

AI and Above 7.1 6.8 3. 6.8 3.0 
A3 and A2 15. 15.5 11.7 9.li. 12.0 
Al, M, B]. 65.8 52.5 69.3 61.6 71.0 52.0 

B2 10.1 11.2 U.S 13.9 10.5 17.0 
B3 1.1 3.5 3.3 5.9 3.0 9.5 
EI and Be1,w 0.5 0.5 0..b 2.1 0.5 1.5 

(b) Auxodrome 
On and above 2 Auxodrome 8.8 5.0 2,0 6.5 

On and above 15% Auxodrome lio.6 ¿L.7 15.0 52.5 
i arid above 67% Auxodrome 71.9 82,3 67.0 83.5 71.5 

(i and above 32 Auxodroma 91.9 96.1 32.O 99.5 96.5 

i and above 98 Auxodrome 98.0 98.3 98.0 0.0 100.0 
Beløw 98 100.0 0,0 

N) 
N) 
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Evaluation DeveloDrnerltal Level. Physical develop- 

ment is measured on the grid by means of the isodevelopmental lines, 

Two subj eats, both of whom have arrived at level 130, no matter 

bow or in which channel, are considered as being on the sanie 

developmental level. Table VI is a comparison of the Kiamath Falls 

students with the subjects of Dr. Wetzel's survey at the 100th 

isodevelopmental level, In the A1, M, and 
Bi groups, the K1aath 

s1ls results were 58.6 per cent as compared to 61.6 per cent in 

Dr. Wetzel's survey. In the A3, A2 groups the flamath Fells results 

were 12.7 per cent as compared to 9.4 per cent in Dr. 

survey, In the A4 and above group, the Klainath 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 6t this level in the Kiamath 

Fnlls students than in the subjects of Dr. Wetzel's survey. In the 

B2 group, the Kiamath Falls results were 18.3 per cent as compared 

to 13.9 per cent in Dr. Wetzel's survey. In the B3 group, the 

Klamath Falls results were 6.1 per cent as conpared to 5.9 per cent 

in Dr. Wetzel's survey, In the B4 and below group, the Kiamath 

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 B2 group the Kiamath 

Falls students proved to have a higher percentage than Dr. 

subjects. However, this group of students will need close observation 

to see that no physical defects develop. 
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TABLE VI 

COMPARISON OF RESULTS OF KLAJ4ATh UNION HIGH SCHOOL 
FRESHYAN STUDY WITH DR. WZEL'S SURVEY AT THE 100TH 

DEVELOWENTAL LEVEL LINE 

Dr. Wetzel emat1 Falls 
Per Cent Per Cent 

(A) Physical Statue 

A4 and above 6,8 2.5 
A3 and A2 12.7 
A1, M, and B1 61.6 58.6 
B2 13.9 18.3 
B3 5.9 6.1 
B4 and below 2,4 1.5 

(B) Auxodromes 

On and above 2% auxodroie 2 5.1 
On arid above 15% auxodronie 15 47.9 
On anc above 67% auxodrome 67 83.1 
On and above 82 auxodroine 82 978 
On and above 98% auxodrome 98 99.8 

Tables VII and VIII deal with the developmental level in age 

schedule. It may be said that curves display advanced, normal and 

retarded patterns cf developmental proress and nay be taken to show 

how physical development proceeds with respect to sge during its 
channel course on the grid. An example of an abnormal result is the 

tendency for an auxodronie which has been following one of the nore 

advanced courses to fall behind its expected schedule by a year or 

more, This nay be the first sign of physical trouble and may appear 

even before the child's developmental curte hes departed fron its 

own channel. Case study No, K192 is an exaniple of retarded deve1opiient. 
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This boy is retarded in deve1ojnent by 11 months. 

CASE STUDY OF SUBJECT M192 

This boy' s record reveals one great irregularity in 

channels between the ages of 9 and 10. This was clue to soite 

emotional dist'urbance as stated on his health record car, Fron 

lo to U he gained only .5 centimeters and no kilograms. He did 

not appear well but no evidence was 'visible that any physical factor 

was at fault. From the 11th to the 12th year he did not gain in 

height but gained 5 kilograms. He is now back in channel B1 but 

his auxodroxue reading is only in the 2 per cent. At the 100th 

developmental level this boy's actu1 tige s 12.5 years and he pos-. 

sosses a deve1omentil ae of 11.6 years. 

Case study No. F29 is an example of advanced deve1opient. 

It indî»tes that the girl is 4 years, 2 months in advance of normal 

d evelopin ont. 

CASE STUDY OF SUBJECT F29 

Jhen this girl was 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- 

mente &owed her to continue in the area above the A4 channel. Her 

auxodrome or age dev1opment 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 developrnenta]. 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 &ctul age and developmental age is 4 years, 

2 months. 

Case study No, l'178 is an exanpie of irregular development. 

CASE STUDY OF SUBJECT )l78 

Both of this boy's parents are tall and thin. At the time 

of the 'irst measurement he was in channel B3 and from there xtoved 

toward the left until at the age of 9 years, 1 months (3 years time) 

he was in channel A4. He rerrained in channel A4 for two years and 

then moved toward the N 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. ?l26 is another example of irregularity 

in channel and auxodrome development. 

CASE STUDY OF SUBJECT KL26 

This boy has no physical defects or glandular trouble to 

cause his irreFular channel development. At the 6th year measurement 

he is in channel. From 6 to 7 years of age he moves to channel A2. 
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From 7 to 8 years of age he moves to channel B1. From S to 9 years 

of age he moves to channel A3. From 10 to II years of age he lost 

2 kilograms and grew 0 centimeters. At age 13 he was back in the M 

channel. Ris auxodrome development is quite irregular. At the 100th 

developmental level this boy's actual ae 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 

month s. 

Table VII shova the number of students measured in the first 

grade which fall into each auxodroie curve, In the auxodrome on and 

above 2 per cent there are 13 students, Ozi or above the 15 per cent 

auxodronie there are 92 students. x 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 diatributed ïn 

Table VIII. 
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TABLE VII 

FIRST MEASUREMENT OF CLASSIFICATION OF CHILDREN 
BE SEX AND AUXODROI4E DEVELOWE 

On or On or On or On or On or Below Totals 
Sex Above Above Above Above Above 98% 

2% 15% 67% 82% 98% 

No. Boys 8 50 31 11 0 0 100 

No. Gjr1 5 42 31 21 0 1 loo 

Totals 13 92 62 32 0 1 200 

Table VIII deals with the last nieasurement 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 shoving that upon the last 

nìeasurement there are more children advanced in age developnent. 

There are 60 students on or above the 15 per cent auxodroine, reveal- 

Ing a decrease of 16 per cent from the first neasureaent. There are 

68 students on or above the 67 per cent auxodronie, titis being only a 

difference of 3 per cent freni the first measurenient. There are 1+4 

students on or above the 82 per cent auxodrowe, this being ari in- 

croase of 6 per cent over the first nieasurement. There are 7 students 

on or above the 98 per cent auxodrone 'which is an increase of 3.5 

per cent over the first ìneasurenent. There are no results below the 

98 per cent auxodroine. 
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TABLE VIII 

TAS? M SUR}1ENT OF ClASSIFICATION OF CHILDREN 
BY SEX AND AUXODROME DELOFP 

On or On or On or On or On or Below Totla 
ex Above Above Above Above Above 98% 

2% 15% 67% 82% 98% 

No. Boys 13 24 38 2]. 4 0 

No, Girls 8 36 30 23 3 0 loo 

?otals 21 60 68 44 7 0 200 

Evaluation Basal etpbo1i. The basal metabolism 

erected on the right hand scale on the grid is eligned diroctly to 

th e developmental levels. Basal metabolism ra new be figured 

simply, the only step required bein to read the vslue of beet output 

that corresponds to the developmental level. üth t}is simple step 

no correction is needed in body size, physique or age. This method 

helps to find the normal and abnormal states of metabolism tt can 
be made with greater accuracy and less uncertainty than before. 

Basal metabolism can be estimated from the developrenta1 level alone, 

without correction of any kind, and wholly independent of a child's 

physique. 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 dth 

the soft tissues and not the bones, For every step of developmental 

advancement the amount of real energy used by all the subjects or 
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like sex is the seme. For example, ir case study No. F18, the 100th 

developmental level uil]. be used to compute the maximum daily caloric 

intake and the average daily caloric intake. The 100th developmental 

level is aligned with the basal metabolism of 1175. Taking two 

times this amount gives a maximum daily caloric intake of 2350. 

Taking 1.8 times 1175 gives an average daily caloric intake of 

2115. 

CASE STUDY OF SUBJECT F18 

This girl's growth in the physique channel is quite 

irregular, deviating toward the B1 channel one year and toward the 

A1 channel the next year. The only reason found to account for 

these deviations is that she hcs an off and on period of being a 

"tomboy" and a '1ady". During these periods of feeling like a lady, 

she diets in order to lose weight. Her health is good. t 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 refr:ular and special diets. Case study No. F37 is that of a diabetic 

girl. It reveals that if she did not hcve this condition she would 

have the same daily caloric intake as the subject in case study No. 

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 th 100th developmental level. 

CASE STUDY OF SUBJECT F37 

At the time of the first neasurement, it was diBeovered 

that this girl was a diabetic. Between the time of the S years, 6 

months mìesurement and the 9 years, 6 months measurement, the girl 

changed frona channel A1 to channel B3. The cause of this was due to 

an insulin reaction Which le quite common in her. Her blood sugar 

content Is not too regular and it is difficult for her to taî on the 

diet, More exercise would undoubtedly help in alleviating her 

problem. At the 100th developmental lvel, this girl's actual age 

is 9.4 years and si-e possesses a developmental age of 11.6 years. 

Ttus, the dift'erence between the actual age and the developmental 

age is 2 years, 2 nonths. 
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CFÀPTER DI 

SUMMARY, CWLUSI(XS AND RO}NNDATI(S 

Data fonnd in the preceding chapter represent the st.4r of 

two hundred individuals of the freshman class of 196-19S7 of 

K].aiath Union High School, flazath Fails, Oregon. The heit, woiht 

and ae of these individuals was taken from the health record cards 
&id plotted on the grids. A sim1e, objective method for evaluating 

physical condition is the basis of the use of the grid. Áhen the 

height, weight and age are plotted on the grid, the direct estinath 

of physique (body build), developments]. level, nutritional grade, 

physical status and relative ago adv&ìcenent are obtained iidcpendont3.y 

of each other, Thts is a great deal of information given out by the 

grid. However, frori any givo et of observations thore is much 

information that is obviously disregarded. The only iteris that the 

grid explicitly is concerned with arc growth, development, hysiq, 

nutritional made, physica. status, age sthedule, maiiration, basa]. 

metabolism, caloric needs, and riet progress. Thus, the v'id will 

not reveal oathologic conditions. For example, a student may appear 
to have excellent body build, but may have a brain twar or any other 

disease. 

Tables I and II give the nuniber in each age group, and. 

the percentages of those age groups when measured in the first and 

eighth grades respectively. ¶lhe children were grouped according to 



chronologica3. age. Data in theo tables indicate that the highest 

percaìtage of students fell in the age bracket that was about average 

for the respective grade. ihe 1a;st percentage of the entering 

first ade children were neither exccssive1y old nor excessively 

young, the average being 6 years, t. ionths of age. 

Tables III and IV have to do with the grouping of the 

children into various channel tyDos such as A, , etc. These 

channels reoresent the good, fair d other classifications. Data 

in Table III indicate that 71 er cent of the students wore in the 

].' N and Di channels. This xeans that 71 per ceit of the children 

nieasured in the first grade foUowd a normal growth pattern. In 

1.ble IV, the group of 71 per ceit had declined to only 2 p cent, 

this being the measurìient taken in the eighth grade. ¡, nunber of 

factors may be the cause of this decrease poor diet, various 

diseases, and the 8OCiO.-eCOnoniC status of the families. Concerhing 

the socio-economic status, sorne of the families oÍ the district live 
in slum areas. In family income, living conditions and socia]. stan- 

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 increased to 9l per cent in the eighth grade. Some 

of the children changed channels during the time betwoen the first 
and last measurement and consequently may have fallen in to this 
borderline channel. 

Table V is a composite record of five studies -- Dr. 

ldetzel' s "world standaxiìs", i. N. Scra.in s survey in Muncie, Indiana, 



the 3ritish Columbia study in F.ritish Columbia, Canada, the Totzel 

Grid survey in Toronto, Ontario and the Kiamath Falls study in 

Klanath Falls, Oregon. The porctages in each study varied fron 

Dr. etzol's "world standards". This difference ay be chie to the 

number of subect used In each study. Also, the various sections 

of the countries in which the surveys were made may IPflulce this 

difference in percentages. 

uble VI enables one to conoare the results of the Kiariath 

Falls study with ;:r. Jetzel's survey at the 100th develouments3. level 

line. This concerns both the physical status and the auxodrone 

developriient. The percentages in each study in the physical status 

section were quite sirnilar. In the auxodroae development section, 

the Kianath Fails results differed considerably from those of Dr. 

Wetzel' s. From these data one can conclude that 52 per cent of the 

students in the Kiamath Falls study are developing ahead of their age 

schedule. 8ome l.l per cent of the children foflow a noa1 growth 

pattern according to the grid. 

Iables VU and VIII concern the develoDmental level in age 

schedule. From Table VII it is observed that a groat nany of the 

children have a developmental age Lar above their actual age which 

means that they are developing in growth ahead of their normal devel- 

opmenta:L level. From Table VIII one observes that there were only 

iO.5; per ct of the children in the combined iS per cent and above 
and 2 per cent and above greups while in Table VII figures indicate 

that 2.5 per cent of the children aro in those two combined groupe. 
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it would pear that a nber oí the chi1droi had reached their tage 

of puberty and conequent1y their r4pid ìc 1eve1opmnt i tapering 

off. 

The r*z grid riethod of detei'uining the basal etabo1i, 

withont correction of any kind, enables one to find basal heat pro- 

duction froii the developiutaJ. leve]. attained by the given suboct. 

This ew rethod enab1s the layman, with the proper di.rcctLois, to 

co2u.te the basal metabolia of a riven ubect. Childrcn on the 

same delopenti line iU have the same daily caLrio intake. For 

expio, one case of chron.c bronchitis d a coi.ple of cases of 

heart cil sease were noted. The conitions had becn known for sorio 

tine and were under adequate supor-ision and treateat, the cbilthen 

zesporidLrig and adapting themsolves so waU that their gzwth patterns 

erc nornal. Thus, their daily osloric inUike will be the sarie at 

the 100th dve1oprnental level, no matter which physique charrad they 

aro in. 

From this study several general conclusione cai be made. 

There are indications iii this study that the pareat and the school 

can O'L)1fl data indicating the child physical status. Tha Wetzol 

id is a relatLvely 31ir1e dovice which i well adapted to school 

health work. The grid, ithen properly used, is useful ao a method 

of screiin individuals for clinical exadnation. It is :iot 

designed to discover pathological conditions, but it r eadily 

identifies i.ndiv-iduals who deviato roz their noral ooue of devel- 

oprilt. In addition to being f jractical neip in appraising tho 
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status of the individua]. student, the id can be used to detcriine 

how a groi of youngsters cotares with national norms. 

Reconmendations £roin the findings in this study are a 

follows. First, all students should have a Wetzel Grid made at 

the time they enter grade school, &id the grid for each student 

should be kept until the student has been graduated from hi school. 

3econd, all elementary school teachers should hayo a brief- 

Ing in the use of the Wetzel grid. Third, the grid should be used 

along With the health record card cr by itself become the health 

record card for the school Fourth, the plotting of the grid 

should be done by the school nurse or secretary. Ihis would be done 

after the teacher has recorded the hciit, weight and a:;e of the 

child. Fifth, the school nurse, or oth.or qualified person, ould 

act as a consultait in assisting the classroom teacher to interrot 

the profile recorded on each grid. 
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OREGON SCHOOL HEALTH RECORD CARD 
(FOR USE OF CARO SEE HEALTH SERVICES MANUAL, REVISED 1951) 
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HISTORY OF PAST AND CURRENT ILLNESS, ACCIDENT. DISABILITY. AND ABSENCE 

OBSERVATIONS BY TEACHER 

SCHOOLYEAR 9 l 19 19 9 19 19 9 19 19 19 9 19 19 19 

GRADE IN SCHOOL 

STYES OR CRUSTED LIDS 

INFLAMEDEVES 
1 

L,j 

CROSSED EYES 

FREQUENT HEADACHES 

SQUINTING AT DOOK OR BLACKBOARD 

DISCHARGE FROM EARS 

EARACHES 
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c 
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FREQUENT COLDS 

FAILURE TO GAIN WEIGHT 
zw 

J<u EXCESSIVE GAIN IN WEIGHT ------ 
w DOES NOT APPEAR WELL 
zI-< -------- 
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8 POOR MUSCLE COORDINATION 

POOR POSTURE 
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w 
a NAIL BITING 

EXCESSIVE USE OF LAVATORY 

EXCESSIVE DROWSINESS 

POOR FOOD HABITS 

CODE V DEFEGT TUNDER TREATMENT CCORRECTED RREFERRAL NTNO TREATMENT NEEDED 

STATE PRINTING 
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