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INTRODUCTION

The present study is the fourth in a series of investigations on the

nutritional status of pre-school children from families of low income

level, conducted by graduate students in the Department of Home Economics

at The Pennsylvania State College. The first study was begun in February,

1956, by Providencia Urgell (M. S. in Home Economics, The Pennsylvania

State College, June, 1956) (1), who studied the nutritive status of the

nurserj^ school children in I^ytle Addition Federal Emergency Nursery

School, together with a control group from other families of low income

level. She found that the nursery school children were superior in

nutritive status, after they had been in the school about three months,

to their status on entering, and also to that of the control group

measured at the same time. The only difference in environmental

circumstances between the two groups was the fact that the nursery school

children were fed at the Federal Emergency School during the mid-morning,

at mid-day, and at mid-afternoon, under the direction of a trained

dietitian.

The second study was a continuation of the first, this being carried

on during the Summer and early Fall of 1956, by Mary Leonie Mallcy (2),

who used some of the same children, and other children from the same

types of families as controls, for the purpose of comparing how much

progress the children continued to make following the measurements by

ITrgell. She showed that, after a three-month and again after a six-month

lapse of time, the nursery school children were superior to the control

group. In the majority of points for which measurements were made, she
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found also that the nursery school children had intproTed since the time

of the previous measuxwaents. Exceptions to this will be mentioned

later in this report*

The third study was carried on for the purpose of comparing 22

children from the nursery school at The Pennsylvania State College,

coming from families of medium and high income levels, with the pre-

school children in the Federal anergencyTsSool and the control groups

or low income level, in order to find the differences in nutritional

status between the two groups of children. This was carried on during

the Spring and Sumaer of 1936, by Anne Theresa O'Brien (3).

In the present study, the vork with the children at the lytle

Addition Federal Bnergency Nursery School was continued, and the

nursery school children, together with controls, were measured at

approximate three-month intervals during the school year 1936-7, The

measurement periods csme during November, 1936, February-March, 1937,

and Tune, 1937*

An additional feature was added to the work or the previous Inves-

tigation during the last three-month period, in that the author visited

the nursery school each day during the meal preparation and meal serving

time, and kept quantitative records or the kinds and amounts of foods

consumed by each child at the school*
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EXPERIMENTAL PROCEDURE

i
HOME CARE OF CHILD

In order to have a detailed stady of the child *s home care, home

diets, physical home, family education, and family income, visits were

made at all of the homes, and the mothers of all of the children were

interviewed in order to obtain the information outlined in the outline

reprinted below. This information was secured for the purpose of finding

the diets which "be children received, together with the family income and

other facts which might have a bearing on the nutritional status of the

children.

The home visit qxiestionnaire follows:

HOME CARE RECORD OF CHILD

FAMILY

CASE NO.

AEULTS:

CHILDREN:

MOTHER'S NATIOHALITI:

FATHER'S NATIONALITY:

FAMILY INCOME

NUMBER OF WAGE EARNERS IN FAMILY:

OCCUPATIONS OF WAGE EARNERS:

MONEY INCOME:

SOURCES OF MONEY INCOME:
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ADDITIONAL INCOME (gifts, charity, etc,)

FAMILT RATINO ON BASIS OF INCCME ;

EDUCATION jOT ADPLT MEMBERS OF FAMILf ;

FAMILY RATIM? m BASIS OF EPgCATION OF ADPLT MBMBBRS ;

PHYSICAL HOME

(Rating Scliein© for Physical Home)

SIZE OF HCME (NUmber of rooms )

1 point for each room up to 12

(Note vdiether roomers or not)

FDRNITUHE

10 points for entirely adequate furniture (in good condition)

for the size of the house; number of points adjusted downward

at discretion of grader; 6 points is the maximum to be given

if furnituj^e is adequate, but not in good condition

CLEANLINBSS

10 points if interior is inmaculate in every detail; number of

points to be adjusted downward at the discretion of the

grader

POSSESSION OF A CENTRAL HEATDC PLANT - 10 points

POSSESSION OF CONyENISNT COOKING EQUIPMENT - 5 points

POSSESSION OF SATISFACTORY REFRKERATOR - 5 points

^POSSESSION OF^ A WORTHWHILE MUSICAL INSTRUMENT - 5 points

ORNAMENTATION V.'ITHIN THE HOUSE - Maximum 5 points

SLEEPINS ACCOMMODATIONS FOR CHILD -

Sleeps alone - 8 points

Sleeps with one other child - 7 points
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Sleeps with one adult - 6 points

H
<S i

A

Sleeps with two other children - 4 points

Sleeps with three other children - 1 point

EXTERIOR OT^ HCXJSE WELL KEPT • Maximum 10 points

POSSESSION OF ADEQPATE YARD FCR PLAY - Maximum 10 points

POSSESSION OF GRASS .^ND FLOyERS - Maximum 5 points

POSSESSION OF GARDEN - Maximum 5 points

TOTAL POINTS ON FAMILY HCME

FAMILY RATINGS ON BASIS OF HOME

CHILD'S HOME CARE

Case Number:

Sleeping Arrangements :

Hours of Sleep at Home :

Time or Arising in Morning :

Ho\irs of Rest at Home :

^^^Pber of Windows in Child's Bedroom:

^^^^^^er of Windows Open When Child Sleeps :

Number of Times Child Is Bathed a Week:

Comments on Child's Clothing:

Toileting :

Child's Diet at Home:

Cod-liver Oil or Other Rich Sources of Vitamin D:

CLASSES OF FOODS INCLUDED IN CHIID'S HCME DIET

Fgntly Consianption of Types of Food Per Week

Case Ifamber :

Flour. msal > and other cereals:
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Potatoes:

Dried peas t beans > and nuts ;

Tomatoes and eltms fruits:

Leaf ^ green » and yellow vegetablea :

Dried Fruits:

Other vegetable s and fruits:

Fats:

Sugars:

Lean aeat t poultry , and fish :

Milk:

CGMMEKFS:

RATING OF FAMILIES AND :i:.ii:>ic

family Ratiajt on Baa la of laeana

Am arbitrary rating ecale of Income levels, devised Jointly by A,

Pauline Sanders and Portia Brieker Barvoy for human nutrition studies of

their own which were begun at The Pennsylvania State College before the

first of the nursery school series was reported, was used in this work.

This scale is as follows:

Class A

A

A

Class B

B

B

1 — #10,000 or above

2 —
3 —
1 —

Z —

.

3 ~

7,500 to 10,000

5,000 to 7,500

4,000 to 5,000

3,000 to 4,000

2,500 to 3,000



Class C > 1

C - 8

2,000 to 2,500

1,500 to 2,000
9t»

C - 3 — 1,000 to 1,500

Class D — Income of below f1,000, exoluslre of families on

direct relief.

Class E — Inccme of families on direct relief alone

Family Rating on Basis of gducatiom of Parents

The families of the Tarious children included in this study were

rated as follows on the basis of the education of their parents:

Class A ~ Both parents college graduates;

Class B ~ One parent a college graduate;

Class C ~ Both parents high school graduates;

Class D ~ One parent a high school graduate; and

Class E — Heither parent a high school graduate.

Family Rating on Basis of Physical Home

The rating scheme used to evaluate the physical hcMnes of the

children is that given in the questionnaire presented aboye. This

rating scheme was devised by Providentla Urgell for use in the first

of the studies or this series. The scheme was planned to Include those

points about the physical home which were believed to have a direct

bearing on the well-being of a young child.

In evaluating homes by means of the point system Just mentioned,

the following arbitrary classes wsre set up:

Class A ~ 100 to 86 points;

Class B — 85 to 71 poiats;
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Class C — 70 to 51 pointe;

Class D —• 50 to 26 points; and

Clsss E —- 25 points or below*

UEASUSBMENT TO DETERMINE

NUTRITIONAL STATUS

The following measxircments were made three times on the group of

children included in this report;

Weights: anthropometric obserrations; X-rays of hand, foot, elbow,

knee, shoulder, and femur; percentage of haemoglobin (grams per 100

c* c#) in the blood; capillary wan strength; and footprint b#

Anthropometric Studies

The follewing anthropometric instruments, purchased from the

Anatomical Shop at Western Reserve University, and recommended by

Dr* Wingate Todd, were used:

(1) An anthropometer, used either as a stadiometer or as a large-

size sliding caliper;

(2) anall sliding calipers;

(3) Spreading calipers;

(4) Flower's craniometer; and

(5) Reserve head-epanner#

Twenty-aix body measurements were taken with these instruments as

follows:

(1) Weight

(2) Standing Height

(3) Horizontal Height

(4) Sitting Height

¥



(5) Stem End

(6) Suprasternal Height

(7) Tip of -^romlon Height

(8) Cristal Height

(9) Anterior Iliac Spine Height

(10) Knee Height

(11) Tibial Length

Flexed Tibial length

(12) Acromial Breadth

(13) Cristal Breadth

(14) Trochanteric Breadth

(15) Transverse Chest

(16) Entire Arm Length

(17) Upper Arm Length

(18) Forearm Length

(19) Hand Length

(20) Chest Girth

(21) Head Length

(22) Head Breadth

(23) Head Height

(24) Interpupillary Distance

(25) Suprastemua to Head Top

(26) Head Circumference

Headline

Hairline
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Roeatgenographlc Appralswient of Skeletal Status

The same method of maklsg and evaltiatiiig roentgenograms was used

as that of Malley (2), end of O^Brien iz). The description giren

below is quoted from these sources:

••The following roentgen>g3iam negatives were made of each child by

the use of a General Electric Model F portable shock-proof X-ray unit*

The anterior-posterior and lateral aspects of the hand, foot, elbow,

and knee were taken, as well as the anterior-posterior position of the

shoulder and the femur* Films (8 X 10 inches) enveloped in cardboard

holders, were used for making the first four negatives, while the last

two were made by the use of films placed in 14 X 17 inch Rayspeed

casettes, these being lined with high-speed luminescent screens* The

e:q)Osure times were selected according to previous trials which showed

the time required to give a standard density of the blacks, greys, and

whites of the films, as shown by the use of an aluminum density gauge

number 20, prepared xinder the supervision of Todd at Western Reserve

University. This was calibrated to show a density ladder identical with

that on roentgenogram number 8592 in the Western Reserve files^

In making the anterior-posterior hand picture, the child was

seated at a convenient height facing the X-ray table, it having been

found by various trials that a seated position for the first film tended

to dispel fear from the mind of the person being studied* The hand was

then placed, palm downward, on one-half of the fllM holder, the other

half of the fiOm being covered with a lead plate* In the lateral aspect

of the hand, the ulnar border was made to rest on the film holder, with

the palm inclined toward the envelope. The hand pictures were made with
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the long axis of the hand extending the longer dimenaioB. of the film

thus enabling the lower end of the radiua and the ulna to be included

in the picture*

"The child was next seated on the X-ray table, -with the sole of

the foot placed on one-half of the cardboard film holder, the long

axis of the foot being in the longer dimension of the 8 X 10 film* In

the lateral roentgenogram of the foot, the dorsiflexed foot was ao

placed that its fibular side lay directly on the plate. Whereas the

calcaneum is not visible in the anterior-posterior view, it is plain in

the lateral aspect*

"In prc^reasing from the elbow to the knee, the child's position

was adjusted slightly, while he was still on his back, so that the

lateral aspect of the flexed knee was placed on about two-thirds of

the film in the transverse direction, the flLn being centered Just

above the tibial tubercle. The child was then rolled over onto the

stomach so that the patella could be placed directly in contact with

the film holder for the anterior-posterior picture. A typical knee

roentgenogram is shown In Figure 1*

"As mentioned above, a 14 X 17 inch casette was used Instead of

cardboard holders for the shoulder and femur, in order to diorten

exposure time, the film being divided between these two picturee. la

taking the shoulder, the child was placed prone with tlie left shoulder

on the casette and the face turned away from this shoulder, with the

^ parallel with the body, and palm downward. The fonur was taken

with the child lying on his back on the casette, with the patella

upward. The iliac crest was completely included in this roentgenogran.

-The roentgenograms were evaluated for the following purposes:
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(1) to detexmind the bone €^0 of the ohild on the basis of

osslfic centers or epiphyses;

(2) to dejtermine bone age from bone penetration^ by comparison

with standards;

(3) to note the presence and positions of scorings and scars*

^'Study of Ossific Centers^ The ossific centers were located and

recorded in order to find out the child's bony developmental stage as

far as this factor is concerned* As a result of an intensiye study of

roentgenograms of normal children covering a period of many years, Tedd

and his co-workers have deteimined the time of appearance in young

white -American males and females of the more Important ossific centers*

In each case, the presence or absence of the centers ordinarily present

in a child of the age in question was noted and recorded. The ossific

centers vAiich w&re considered in the study were as follows:

(Ibmate

(Capitate

Hand

carpels

(lunate

(Triquetrum

(Navicular

(Multangular Majus

(13) -(Multangular Minus

(Metacarpals 1, 2, 3, 4, 5 )

(1st phalanges 1, 2, 3, 4, 5 )

(2nd phalanges 1, z^ 3, 4, 5 ) -~ fingers

(3rd phalanges 1, 2, 3, 4, 5 )

(Distal radius

(Distal ulna
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Foot (13)

( Talus

( Calcaneous

( Navicular

(Cuboid

(Medial cuneifoim

(Middle cuneiform

(Lateral cuneiform

(Metatarsals If 8f 3, 4, 5 )

(let phalanges 1, 2, 3, 4, 5 )

(2nd phalanges 1, 2, 3, 4, 5 )

(3i^ phalanges 1, 2, 3, 4, 5 )

(Distal fibula

(Distal tibia

Elbow (3)

(Capitulum

(Medial epicondyle

(Proximal radius

Knee

(Patella

(3) — (Proximal tibia

(Proximal fibula

Hip

(femur)

(2) ~ (Head of the femur

(greater tuberosity of the f«nur

Shoulder (2) — (Head of the humerus

(Greater tuberosity of the humerus

•'Below is a copy of Todd's chart called »Time of Appearance of

Ossification Centers,' lihich served as the key to the various epiphyseal



ratings reported below* It will be noted that males and females differ

ia order of appearance of center of ossification according to this chart#

TIME OF APIEAE^ANCE OF OSSIFICATION CENTIRS

Brush Foundation, Inc«

(Dr. T» Wingate Todd)

Male - White

September I 1934

15<

Birth

(6) 1. calcaneous
2« talus
3« femur, distal

4» tibia, prox*

5. humerus, head

6# cuboid

2 inos»

(3) 1. capitate
3* hamate

lit lat» cuneiform

5 inos»

(3) 13* femur, head
12« capitulum
9. tibia, distal

6^ mos»

(1) 10. fibula, distal

7^ m03»

(2) 14* gt# tuber• humerus
15* radius, distal

10 mos»

(1) 16* triquetrum

11 mos»

(2) 17, 3 F. - 1 phal.
HI* 1 T* - 2 phal.

12 mos»

(3) 19* 2 F*

18* 4 F*

20* 1 F*

13 mos*

1 phal*
1 phal^
2 phal*

(3) 22. 3 T. - 1 phal.
30 « 2 metacarpal
40* medial cuneiform

14 mo8»

(3) 23* 4 T.

24. 2 T.

25. 3 T.

15 mo 8*

1 phal.
1 phal.
2 phal.

(3) 28. 3 metacarpal
45. 2 T. • 2 phal.
27. 5 F. - 1 phal.

16 mos»

(2) 26. 4 T. - 2 phal.
29. 4 metacarpal

18 mos.

(4) 44. 2 F. - 2 phal.
32. 3 F. - 2 phal.
33. 4 F. - 2 phal.
31. 5 metacarpal
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20 ino8»

(2) 46. 1 T» - 1 phal.

41# middle cuneiform

21 mog#

(4) 35^ 3 F» - 3 phal*

36* 4 F, - 3 phal*

42# navictdar of foot

34» 5 !• - 1 phal*

22 mos

•

(2) 43* 1 metacarpal
39* 1 metacarpeUL

23 mo3 »

(1) 37. 1 F. • 1 phal^

(2) 51. 5 F. • 2 phal^
52 • lunate

2 yrs# - 2 mo 8^

(1) 38, 2 metatarsal

2 yrs. - 5 mos >

(2) 49. 2 F. - 3 phal*
50. 5 F. - 3 phal.

2 yp8. - 11 m08#

(2) 54. 3 metatarsal
47, fibula, prox#

3 yrs. * 1 mo»

(2) 63. gt. trochanter femur
48. patella

3 yrs. - 3 mos^

3 yre. -> 4 moB^

(1) 53. 5 T^ • 5 phal.

3 irre. -* 7 mos»

(2) 57^ 3 T. • 3 phal.
58. 4 T* - 3 phal^

5 yra. ^ 8 mos»

(2) 60^ 5 metatareal
5S« 2 T. 3 phal»

g yra.^10 moa#

(1) 62. radius t proz«

4 yrs. - 2 mos#

(1) 56* mult, maJus

4 yrs» - 4 mos#

(1) 64# nariCi hand

4 yrs» * 8 mos#

(1) 65. mult, minus

5 jrrs^

(3) 66. mad. epicondyle
hximerus

67. ulna, distal
61. 5 T» - 2 phal*

(l) 59. 4 metatarsal



TIME OF iUPEEARANCE OF OSSIFICATION OF CENTERS

Frush Foundations, Ine^

(Dr. T. Wingate Todd)

Female - White

Septembert 1934

17,

•'f

**.

Birth

(6) 1» calcaneous

2* talus
3. remur, distal

4* tibia, prox»

5. humerus I
head

6« cuboid

2 mos»

(3) ?• capitate

8. hamate
11 lat» cuneiform

(3) 13* femur head

12 • capltulimi

9. tibia, distal

4 ino8»

(1) 14# gt» tut* humerus

(2) 10. fibula, distal
lt>* radius, distal

2. ^QS»

(3) 21. 1 T
17. 3 F
18. 4 F

jB mos.

(3) 19. 2 F
20. 1 F
2<{. 3 T

2 phal*
2 phal«
1 phal^

1 phal*
2 phal.
1 phal«

(3) 25. 3 T - 2 phal*
23. 4 T - 1 phal*
40. medical cuneiform

12 moe»

(2) 33. 4 F
32* 3 F

13 mos«

2 phal»
2 phal»

(2) 31. 5 metacarpal
44. 2 F - 2 phal.

14 mQS»

(8) 43* 1 metacarpal
46. 1 T - 1 phal»
34. 5 T - 1 phal.
35* 3 F - 3 phal»
36. 4 F • 3 phal,
42. nayicular of foet

41« middle cuneiform
39. 1 metatarsal

15 mos •

(2) 37. 1 F - 1 phaU
51. 5 F - 2 phal^

17 mo8 »

(2) 49. 2 F
50. 5 F

19 mos*

3 phal*
3 phal»

(1) 38. 2 metatarsal
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21 mo» •

(1) 53* 5 T - 3 phal*

22 m08#

(l) 54. 3 metatarsal

23 mos»

(1) 48* patella

S(

(5) 52. lunate
57. 3 T - 3 phal.
58. 4 T - 3 phal^
47. fibula, prox.

63. gt. trochanter femur

2 yrs. - 2 mos#

(2) 55. 2 T - 3 phal.
59. 4 metatarsal

2 yrs. ** 5 mog»

(1) 60. 5 metatarsal

2 yrs. - 8 moBm

(1) 56. mult#maJus

2 yrs. ^ 9 mo8#

(1) 66. med. epicondyla
humerus

S^rs.

(2) 62. radius, prox*
65. mult, minus

3 yrs. 2 mQs»

(1) 64. navic, hand

4 yrs. - 6 mos*

(1) 67. ulna, distal

5 yrs>

(1) 61. 5 T - 2 phal.

"A Study of Bone Penetration* A set of 40 standards for hand

(male), 35 for hand (female), 38 for knee (male), and 35 for knee

(female) were purohased from the Anatomical Laboratory at Western

Reserve University for purposes of assaying the a^es of the children

in the study on the basis of bony penetration. In preparing these sets

of standards, Todd and his co-workers have selected from a large group

of normal children roentgenograms for various ages of idiite American

males and females, these believed to represent the standard degree of

progress for the age in question*

••Standards for hend and knee were selected at three month intervals

through one year and three months, then at six-month intervals through

to sixteen years and 3 months for female (hand and knee); male (knee)
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through 17 years and 9 months and male (hand) through 18 years and 9

months*

•"The hand and knee of each child in the study were evaluated as

to bone age based on penetration, by comparison with the Todd Stand-

ards* When standards for elbow, foot, shoulder, and hip later become

available, the roentgenograms of these members will then be evaluated

on this basis also.

'In assaying an X-ray negative for bony penetration by the Todd

technique, such points as the following are considered in comparing

the case films with standards; contours of the bone ends and epiphyses,

the length and breadth of bones, and cart ilagenous interosseous

intervals*

In studying the hand, the shafts and epiphyses of the long bones,

the bony maturation or the carpels, and the appearance of the distal

end or the radius are among the points considered in matching the

films under consideration with the standards*

•*In the knee, one depends to a considerable extent upon studying

the bony differentiation of the epiphyses of the femur and upon the

contours of the ends of the femur and tibia, and to a lesser degree

upon the ossification of the patella*

"Aside from comparing the hand and knee with the standard series

or films, the radius and ulna were studied for change in bone ends. A

concave bone end was taken to indicate that the bone was not growing,

a healthy growing bone being convex in contour. Billowing was assumed

to show that the bone was taking on beginning convexity. A dense band

at the end of the bone denoted growth interferencen
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^Scars and Scorings* An attack of disease^ a seyere, gastro"-

intestinal upset, colds, fevers, and other disturbing influences may

produce temporary cessations of bone growth, calcium being deposited

more thickly at the ends of the bones at these times than normally.

When normal growth is resumed, the thickened mineral deposit remains

for a time as a scar or a scoring* These two marks of nutritional

disaster differ from each other in that the term scar*' is generally

applied to a dense mailing which extends entirely across the bone, and

is more particularly observable on the larger bones* The term,

"scoring? on the other hand is applied to bands, somewhat less dense,

these being the relics of minor nutritional disturbances * Scorings

are less pronounced than scars usually not extending across the full

vifidth or a bone*

'Since the tibia and radius normally grow at about the rate of 10

millimeters, and the femur at the rate of 15 millimeters a year, it was

found to be possible to determine the approximate time ^en disturbances

in bone growth had occured, by studying roentgenograms of representative

parts of the bony skeleton*"

The X-ray of knee reproduced in Figure 1 shows typical scars and

scorings^

Haemoglobin in the Blood

The amount of haemoglobin in the blood was determined by the

I^ev/comer method in terms of grams of haemoglobin per 100 c.c* of

blood* In this method, slightly more than 0*05 c*c* of blood was

obtained by pricking the finger with a sharp spring blood lancet*

exactly 0.05 c.c* of this was measured by means of a calibrated
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micropipette into 10 c#c« of approximately 0^1 N hydrochloric acid*

The blood was rinsed out of the pipette thoroiaghly by sucking up the

acid and blowing it out several times» The combination of blood and

hydrochloric acid was allowed to stand for 25 minutes, at the end of

which time it was matched in a colorineter of the Duboscq type against

a standard Newcomer plate with a factor of 0.Z5Z. The following foimula

was used in computing the grams of haemoglobin per 100 c#c# of blood:

Percentage of haemoglobin 0»252
Reading ^ 501 (dilution factor)

(Grams per 100 c#c«) of unknown

Measur ing Capillary Wall Strength

A Dalldorf Capillary Resistometer was used on the skin of the inner

part of the upper arm, in order to determine capillary wall strength*

This was found by establishing the least negative pressure needed to

give a standard red color which the operator learned through experience

to recognize^

Vaseline was rubbed onto the area of the arm to which the vacuum

cup of the instrument was applied • A vacuimi of 35 centimeters as

registered on the gauge was used for the initial trial, the vacuum

being increased by gradual stages until the standard break iwas obtained^

A skin area about midway between the forward part of the arm pit

and the anterior part of the elbow Joint was used« Adjoining areas on

the skin were subjected to the test until an end-point was reached^



Evaluating Muscle Tone by Footprints

22.

Footprints were used to secure an arbitrary rating for muscle

tone by comparing sitting and standing prints with standards* Four

arbitrary standards were used for evaluating these footprints.

Standard number A is classed as good, B as medium, C as poor, and D as

Yerir poor. These were numbered 1, 2, 3, and 4 in the order named:

The follo?dng footprint solution was used in making these foot-

prints:

Tincture of Ferric chloride {U. S. ?.)... . 55 c.c.

Ethyl alcohol (95 per cent.) 45 c.c.

Glycerine 10 c.c.

Wk
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METHOD OF CALCULATING IRON CONTENT OF DIET

ms

• ^1

-",v:

The iron content of the food eaten by each child nhile in the

nursery school was estimated in the following manner* The recipes used

by the dietitian were calculated in terms of iron grams. The iron

figures for milk and egg were taken from Rose's Laboratory Manual; those

for meat and fish from Sherman's Chemistry of Food and Nutrition. The

iron content of the vegetables EP was computed from the percentages given

in the !!• S. D. A. circular No. 205 on '•Iron Content of Vegetables and

Fruits" (1951); the Ap values were computed by using the percentage of

refuse as given for each item in U. S. D. A. circulars No. 50 and 146.

Exceptions to the latter were peas and spinach, which were calculated

from Rosens Laboratory Manuals The cereal products were taken from

Sherman's Food Products.

The dietaiy intake of the children was tabulated in the following

classes: milk, meat, egg, fish, vegetables, and fruits and cereals.

The total iron intake of each child for the week was determined. The

servings of food eaten were weighed and the percentage of total food

prepared which each child ate was calculated. The iron value of the

portions was then summarized for each child.

During the period for which iron is reported in numerical terms,

naiiiely - for the three-month period just previous to the June, 1957,

nutritional measurements - the author was present at the nursery school

^'^hile the meal was being prepared, and weighed the foods which were prepared,

and served.
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PRESENTATION OF DATA

'/ is.

(

t
'{^

•#

f
j^

The data secured during the interviews and by means of the laboratory

tests on nutritional status are given in tabular form, as follows:

^^

TABLE I RATINGS OF FAMILIES ON BASIS OF FAMILY INCOME,

PHYSICAL HOME, AND EDUCATION OF PARENTS}

TABLE II ANTHROPOMETRIC MEASUREMENTS;

TABLE III SUMMARY OF OSSIFIC CENTER STATUS;

TABLE IV SUMMARY OF BONE PENETRAnON STATUS;

TABLE V

T

EVALUATION OF ROENTGENOGRAMS;

A - for X-rays taken in November, 1956

B - for X-rays taken in February, 1957

C - for X-rays taken in June, 1957 .

TABLE VI HAEMOGLOBIN STATUS OF CHILDREN:

TABLE VII CAPILLARY WALL MEASUREMENTS; and

TABLE VIII FOOTPRINT EVALUATIONS.



TABLE
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."-t

1

RATIHGS OF FAMILIES OH BASIS OF FAIULY INCOME,

PFgSICAL HOME. AKI' EOTCATION OF PABaiTS

Child's Number j Family Income
Rating

2

S

4

5

6

8

9

10

11

15

14

15

16

17

18

19

20

C-5

D

D

B

D

C-5

C-5

C-5

C-5

D

X)

C-2

Rating of
Physical Home

9

D

E

£

Rating of Education
of Parents

E

E

£

E

E

E

£

D
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ChUd^s Ruiiber Family Income
Rating

Rating of
PlQraical Home

Rating of Education
of Parents

If'- i

^^•1

21

C28

C50

C54

C55

C56

C57

C39

C40

C41

001

002

005

004

005

006

007

009

0012

0015

0014

0015

D

C-5

C-5

D

B

S

D

D

D

D

I

9

G

C

D

E

C

C

C

D

C

c

D

E

E

E

E

E

E

E

£

E

E

E

£

£

£

£

D

£

D

£

£

E

k
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iCjhildts Nuaber Family Income
Rating

Rating of
Pbysioal Home

Rating of Education
of Parents

0016

0018

0019

0020

W5

W4

V5

W6

W8

W9

Wll

W12

W14

?fl6

W17

C-2

C-5

D

D

D

D

C-5

D

B-f.

B

£

E

W18

wa9

22

D

C-5

25 C-:

C38 E

0011
Wl C-5

E
E



TAB L E II

Case
Ko.

Stand-
ins

Height

ANTHROPOMBTHIC MBASHRBIJBIJTS

NURSERY SCHOOL CHIIDREIT. fP.mT A)^ TTQVmmB!R.1956

Hori-
zontal
Height

P.



T A B L B I T

(Continued)

HUHSEKY SCHOOL CHILDREN. (PJ^IT B
)
^KOVIirTJrRTCP TQ?^fi

CasBlTiMal
Ko,

_6

18
15
9

C37
17
Z

13
C38
004
21

003
19
11

002

Length

E0.2
20.4
19.6
19.0
17.4
20.0
17.2
17.0
17.0
19.2
19.1
18.2
20.3
19.5
21.4

Acro-
mial
Breadth

ristal
Breadth

Trochan-
teric
Breadth

25.7
26.2
21.6
21.8
24.0
23.4
24.3
24.9
23.0
23.6
26.2
22.3
25.5
20.7
21.9

16.3
17.6
15.2
16.0
16.0
17.0
16.5
16.2
16.2
15.9
18.7
15.4
17.4
15.5
16.1

18.7
18.6
16.6
17.7
17.9
18.2
15.8
18.2
17.0
17.0
19.1
16.5
13.5
18.5
17.9

Trans-
verse
Chest

Arm
\Entird Upper

.

14.8
15.9
12.5
15.5
13.5
14.5
13.7
13.2
14.3
13.6
16.0
12.3
15.6
13.3
13.1

Lengtl. Length Jength

45.8
42.1
38.4
39.1
37.9
40.8
42.0
37.5
36.8
35.3
33.4
35.7
33.4

38.4

Arm ?orearm

19.8
15.9
15,2
14.2
14.9
15.6
16.3
14.0
14.0
13.7
13.9
14.0
15.6
17.0
16.4

14.6
14.6
12.7
13.7
13. :i

15.6
i4.e
13.6
13.8
12.9
14.0
12.8
13 .3
14.5
13.2

Hand
Length

11.5
12.0
10.7
11.4
9.8

10.4
10.8
10.5
9.5
9.7

10.7
10.1
10.3
11.1
10.2

Chest
Girth

58.1
47.8
48.5
55.8
56.9
65.3
55.5
57.4
56.9
54.6
60.3
55.7
59.1
51.0
54.0

Head
Length

14.1
14.8
11.1
14.3
15.3
14.4
13.9
13.7
14.2
12.7
14.4
13.0
15.0
16.7
16.6

^



T A 3 L E II
TContinuecfT

mmSERY SCHOOL CHIIDREir (PART C). NOVEMBER. 1956

Case
No.

6
18
15
9

C37
17
2

13
C38
004
21

003
19
11

002

Head
Breadth.

9.8
10.9
9.6

10.4
10.4
11.4
10.2
10.1
10.0
10.6
12.0
10.3
10.5
10.6
10.4

Head
Heigiit

7.9
7*6
7.9
8.4
7.8
7.2
8.9
8.0
8.1
8.7
8.4
10.1
8.1
7.95
7.4

Interpu-
pillary
Distance

5.i
5.1
5.3
5.2
5.6
5.2
5.3
5.6
5.8
5.3
5.1
5.2
5.2
5.3
5.0

Surpra-
stemiim te
head top

26.7
23.1
20.5
21.0
23.0
23.5
22.8
20.4
19.4
20.3
20.6
20.2
22.8
21.3
22.5

lead Circumference
lead I Hair
line Line

50.8



A-. 1?. TI
(Con-binued)

COKTRO X̂Jk./ (FART A), N0VIlMBEH,_1^?6

Cflse



T A B L E I I

(Continued

)

COHTROLSfPART B). NOVEMBER. 1936

Case
No.

4
0012

14
23

0013
10

-C39
0018
005
VI

1-0019
5

0014
0020

k0016
-007

1-0015
G26
V3

iril)ial

•enstii

Acro-
xoial
Breadth

20.2
24.2
20.9
23.1
20.0
18.2
17.4
18.9
18.0
16.2
16.8
15.7
15.3
13.8
13.7
20.8
13.3
17.5
15.5

25.3
24.1
23.3
26.0
22.2
23.1
23.8
22.6
22.0
21.6
20.8
21.0
21.5
22.7
22.4
22.4
20.0
18.0
18.8

Cristal
Breadth

18.1
16.3
17.3
17.5
16.2
16.1
16.1
13.4
16.3
40.9
14.4
14.5
15.7
15.4
15.0
16.1
14.6
14.1
12.9

Trochan<
teric
Breadth

20.1
18.7
20.0
17.7
16.7
17.2
16.9
17.0
20.2
15.8
15.8
17.4
16.0
16.9
16.0
17.4
15.3
16.2
15.5

Trans- Entire
verse Jlna
Chest Length

16.3
12.3
15.0
13.9
14.0
14.4
12.1
13.2
13.8
11.5
12.3
13.9
13.2
13.9
12.8
12.6
11.7
12.2
13.1

45.1
45.4
40.6
43.0
41.0
38.6
40.4
39.4
38.1
34.5
35.3
36.4
36.5
36.8
36.0
38.2
30.8
35.2
34.1

Ana
Length

17.3
19!
15.1
16.0
14.4
13.4
16.5
15.8
16.3
12.6
13.0
14.2
12.7
14.5
14.2
15.3
12.7
13.0
13.0

Pore-

Length

15.2
15.3
14.8
15.0
15.5
15.0
12.9
14.3
12.9
12.5
11.7
12.9
14.0
12.3
12.5
12.2
11.5
12.9
12.6

Hand
Length

12.0
11.5
10.8
12.0
11.0
10.6
10.1
10.6
10.6
9.4
8.6

10.6
9.4
9.6

10.1
11.2
9.7

10.0
10.6

Chest
Girth

59.7
55.8
54.4
55.8
53.3
23.0
55.8
54.6
53.3
48.2
53.3
50.0
55.8
55.8
55.8
55.8
55.3
48.0
51.5

Head
Length

16.0
14.6
14.0
15.0
15.8
58.4
15.7
13.4
13.9
15.4
13.0
16.1
14.6
13.6
13.9
15.5
12.8
14.5
16.9

- Measured Octoher 26, 1936



T A B L E I T
(Contini^ed)

CONTROLS fPART C), KOVEMBER. 193 6

I

Case

4
0012

14
23

0013
10

-C39
0018
005
Wl

10019
5

0014
0020
0016

-007
0015

026
¥3

Head
Breadth.

11.3
10.3
11.2
14.3
9.9

11.0
9.8

10.2
10.9
10.5
10.0
10.0
10.3
10.3
11.0

10.6
9.5

10.4
10.0

Head
Height

Interpu-
pillary
Distance

8.1
9.1
8.9
8.5
7.6
8.1
9.1
8.35
8.4
8.7
8.8
9.5
715
8.6
7.4

7.5
8.2

8.7
6.7

5.7
5.0
5.3
5.2
5.0
5.1
5.6
5.4
5.4
5.2
5.3
4.9
4.9
5 P.

5,0

5.7
5.1

4.2
5.1

Supra-
stemim
To head
Top

Head Circtmiference

23.5
23.6
20.7
22.0
20.7
22.0
20.3
21.8
22.7
18.9
19.2
21.8
22.0
20.4
22.7

22.2
20.8

20.5
21.3

Head
Line

53.6
53.3
52.8
49.3
54.6
50.8
50.0
49.5
48.2
48.2
49.5
49.0
49.5
49.7
49.8

54.6
47.6

46.8
49.3

Hair
Line

53.6
50.6
51.9
48.6
50.8
49.8
48.6
49.0
47.9
47.6
49.0
48.0
48.2
49.5
49.8

50.8
45.7

45.5
49.0

Weight

37.5
33.0
39.0
36.0
31.0
35.0
32.5
32.5
31.0
26.0
27.0
29.5
27.5
30.0
29.0

34.0
22.0

23.75
27.76

I

Comuen'ts
on Weight

Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
10*7 percent
underweight
Satisfactory
lO^S percent
iinderweifiht
Satisfactory
Satisfactory

• Measured October, 1936
en

•



T A B I. E I I

rG"ontiriued)

miRSERY SCHOOL CHrLDBEirfPART A). gEBKOAKy. 1937

Case
Ho.

9
C37
15
2

13
17

0018
0019
C38
004
21

0020
002
003

0015
19
V3

007

Stand-
ins
Heiglxt

96.0
95.9
89.1
96.6
93.7
100.1
102.4
91.9
89.8
88.4
95.2
92.4
94.5
90.1
83.9
94.4
88.5
94.9

Hori-
zontal
Height

99.1
97.2
92.2
99.6
95.3

102.8
103.9
94 »4
92.1
90.9
99.3
94.5
96.5
92.5
86.6
96.7
91.9
97.5

Sit-
ting
Height

iWH«^

53.7
53.2
48.9
55.5
53.6
58.0
57.7
50.9
52.0
51.5
54.6
52.7
55.6
50.7
49.9
55.1
56.1
54.5

Stem
End

57,0
58.8
55.4
59.6
59.4
61.3
61.1
53.6
57.0
54.1
60.9
53.1
58.6
54.7
53.4
59.0
59,1
58.0"

Supra-
sternal
Height

76.8
72.2
68.2
73.9
71.9
77.1
78.9
70.4
67*7
67.4
72.6
69.6
71.7
69.0
63.4
72.9
67.3
72.9

Tip of
Acromion
He ight

76.6
71.9
69.0
74.8
71.4
76.8
80.7
70.2
68.3
68.7
73.3
70.6
72.2
68.7
64.2
72.6
66.0
71.2

Cristal
Height

55.5
51.2
51.4
58.2
52.4
57.8
59.4
53.3
48.9
49.2
50.9
51.6
51.7
52.0
45.1
51.8
49.7
52.4

Anterior
Ilian
Spine

52.5
48.9
47.9
51.4
47.9
53.0
55.1
49.5
45.8
45.9
47.5
55.4
48.3
47.7
43.3
46.3
42.4
50.0

£hee
Height

28.1
24.4
23.9
28.2
25.1
28.2
28.6
26.4

1 23.9
21.9
24.5
23.8
23.9
24.2
21.5
24.6
22.4
23.4

TiMal
Length

24.1
19.1
20.8
22.3
23.1
25.2
26.4
24.1
19.1
20.0
20.4
20.3
22.3
21.3
19.9
22.4
17.1
21.0









T A B L B I I

(Continued)

CONTROLS (PART B) . FEBRUARY. 1937

Case
No,

Tibial Acromial Cristal

7
4

P012
"ja

W7
18
6

14
D013

10
C39
¥8
W6
005

5
P014
C26
¥4
¥5
¥9

Length Breadth Breadth

29.1
20.2
24.5
25.9
23.9
23.1
24.6
22.5
23.4
23.5
23.5
SI.

8

21.6
24.3
20.7
21.1
19.0
18.5
18.4
21.8

24.7
22.3
24.1
22.5
23.6

25.4
21.9
24.8
23.5
22.5
21.8
22.9
20.4
20.0
22.35
19.4
17.5
20.8
20.3

Trochan-
teric
Breadth

16.9
IS.l
16.3
15.9
15.7
17.0
15.9
15.7
16.3
17.2
16.8
14.2
14.8
16.4
16.1
15.8
13.7
13.5
13.5
13.5

21.2
20.1
18.7
19.8
18.9
19.0
18.4
19.3
17.3
18.8
18.6
17.7
19.6
18.0
17.6
17.1
16.2
14.9
17.1
17.3

Trans- Entire
Terse Arm
Chest piiength Length

Upper
Arm

13.6
16.3
12.3
14.8
14.5
13.3
15.1
13.6
14.6
14.0
12.4
13.2
14.4
12.3
12.4
13.2
11.5
13.6
13.7
12.4

52.6
45.1
45.4
46.6
43.7
42.6
46.8
44.7
42.1
41.3
39.2
39.'*

39,6
40.9
36.7
&8.0
36a5
55.2
36.1
36.5

22.8
17.3
19.1
17.5
16.9
16.6
20.0
17.8
17.6

16.7
15.4
15.7
14.6
17.6
13.1
15.3
15.3
11.6
13.8
13.8

Fore-
aira

Length

17.9
15.2
15.2
16.0
16.5
16.2
14.5
15.5
14.4
14.4
13.6
14.2
14.6
14.3
13.0
13/4
13.2
12.3
13.1
13.8

Hand
Length

13.7
12.0
11.5
12.2
11.3
10.4
11.3
11.2
11.4

11.8
11.2
10.1
9.7
9.6

10.4
10.7
9.8

10.2
9.9
9.0

61.0
59.7
55.8
57.2
54.6
55.9
58.4
50.8
52.1

54.6
52.1
52.7
55.9
52.1
50.8
57.2
54.0
50.8
52.7
49.5

Head
Length

16.9
16.0
14.6
17.5
15.8
13.5
16.5
16.0
17.4

15.7
14.0
15.0
15.2
16.6
17.1
15.7
16.1
16.0
14.4
16.2

_ I

CD



T A 3 L E TT
(Continued")

CONTROLS (PART C). gBBRUARY. 1937

Case
No.

7
4

0012

in
18
€

14
0013

10
C39
W8
¥6
005
5

0014
026
¥4
¥5
¥9

Head
Breadth.

10.30
11.54
10.30
9.90

10.30
10.50
9.70

10.90
11.30
11.50
10.40
9.20

10.20
10.30
10.20
11.20
9.20
9.50

10.30
10.30

Head
Height

7.4
8.1
9.1
7.7
6.9
7.2
8.3
6.7
7.4
7.1
8.2
7.3
7.7
7.7
8.4
7.3
9.6
7.2
8.2
7.2

Interpu-
pillary
Distancd

5.4
5.7
5.0
5.1
5.1
5.2
5.6
5.3
5.25
5.4
5.0
5.1
5.6
5.0
4.9
5.4
4.3
5.2
4.6
5.1

Supra-
Sternal
To head
Top

24.1
23.5
23.9
22.6
22.0
22.4
23.1
21.3
21.3
21.5
21.7
21.9
21.0
21.7
21.9
24.0
20.4
19.9
19.3
20.6

ead Circtanference
Head Hair
Line Line

50.2
53.6
53.3
50.8
51.2
50.2
50.8
52.1
54.0
54.6
48.9
48.5
49.5
48.3
49.5
50.8
48.6
50.8
48.3
48.3

50.0
53.6
50.8
49.5
50.2
49.5
50.2
49.5
53.3
50*2
48,3
48.3
48.9
46.9
48.3
49.5
46.9
50.2
47.6
47.6

¥eight

44.00
37.60
33.00
40.00
38.00
37.00
34.50
39.00
32.00
36.00
33.00
30.00
39.00
33.00
31.00
28.GD0
25.00
28.50
26.25
26.60

Coetmients

on Vt eight

Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactoiy
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory

CO





T A B L E II
(Continued

NURSEBY SCHOOL CHILDREM (PART B). JUlgE. 1937

Case
No.

•>.

C37
V6
15
2

13
0018
0019
C38
21

004
0020
003
W9
¥5
007
V4

• *

Tibial
Length

Acrom-
ial
Breadth.

23.1
22.7
21.8
22.9
22.8
24.9
22.9
22.1
20.1
20.5
21.5
21.6
19.9
19.6
23.1
19.5

21.7
21.6
20.3
22.4
23.1
22.0
20.7
21.1
23.2
19.8
2 2.4
22.1
20.5
20.3
22.5
15.7

Cristal
Breadth

16.3
14.1
14.4
15.2
16.0
14.9
14.5
16.1
17.7
14.4
15.8
14.3
14.5
15.9
16.0
13.3

Trochan-
teric
Breadth

19.2
12.5
17.2
18.1
20.5
18.3
17.3
18.4
19.9
18.0
19.7
17.9
16.9
17.3
18.4
16.7

I

Trans
Terse
Chest

13.5
18.8
12.0
12.5
13.0
12.9
12.6
13.8
13.3
12.1
13.6
12.0
13.0
11.9
12.3
12.1

Entire
Arm
Length

113
42.7
41.4
42.3
40.0
43.1
39.0
39.4
41.3
37.4
40.0
39.6
38.3
34.0

38.7

Upper
Arm
Length

19.2
16.3
15.4
17.0
15.6
17.2
16.5
15.6
16.3
14.9
16.5
15.7
15.3
15.0
15.8
15.2

Pore-
arm
Length

TOT
14.8
14.0
14.6
14.0
14.8
14.1
13.8
14.3
12,8
12.9
14.0
12.6
12.5
15.8
13.4

Hand
Length

10.1
11.9
11.2
10.8
11.5
10.2
10.4
11.3
10.0
11.6
10.6
10.7
10.9
11.9
10.3

Chest
Girth

54.6
57.8
45.7
50.8
57.2
52.1
49.5
52.7
55.9
50.2
54.6
50.1
50.2
54.0
52,7
53.3

Head
Length

16.7
16.2
15.5
16.4
15.7
15.8
16.5
16.2
14.1
14.8
15.9
16.3
16.2
14.9
17.2
17.3

• ••-
» .

• . . .

. • . • . c

....
« .

*

^^

• • ••



T A 3 L E IT
(Continued)

NURSERY SCHOOL CHILDREIT fPJffiT C). JUUE. 1937

Case

C37
¥6

15
Z

13
0018
0019
C38
21

004
0020
003
W9
V5
007
¥4

Head
Breadth

11.0
9.5

11.0
10,3
10.5
11.5
10.1
10.2
15.2
10.1
10,5
10.1
10.1
10.1
10.2
9.1

Head
Height

7.3
7.8

8.3
7.7
7.6
7.6
7.6
7.3
7.4
8.4
7.5
7.6
8.2
8.3
6.8
7.9

Interpu-
pillary
Distance

5.4
5.0

5.1
5.4
5.0
4.9
4.8
5.1
5.7
4.5
5.0
4.9
5.1
4.6
4.9
5.1

Supra-
sternum
To head
Top

23.0
20.5

20.7
22.1
21.0
23.5
21.5
21.0
22.3
20.1
21.8
22.8
19.9
20.7
22.6
21.4

Head Circumference
Head Hair
Line

51.5
49.5

49.5
48.9
48.3
50.2

49.5
50.2
46.9
50.2
49.5
49.5
48.3
52.1
50.8

Line

50.8
48.9

48.3
46.9
46.9
48.9

47.6
49.5
45.7
48.9
46.9
48.3
47.6
49.5
49.5

¥eight

35.50
39.00

27.00
33.00
39.00
33.75
29.75
32.00
40.50
30.00
32.00
30.50
28.50
28.50
36.00
30.00

CoBBnents

on Weight

Satisfactory
23.8 percent
overweight
Satisfactoiry
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactoiy
Satisfactory
Satisfactory
Satisfactory
Satisfactoiy

TO



T A B X. S II
(GontinuecfJ

I

Case
No.
7
4.

10012
5
6

23
14

10013

9
10

C39
005

8
0014
W18
Wll
C26
W15
V17
16
W14
inz
W19

Standing
Height
116.8
107.5
110.9
92.1

103.4
106.9
102.2
102.6
98.8
99.5
96.9
98.6

109.1
95.6
88.4
89.3
88.1
94.0
85.0
87.9

Hori-
zontal
Height
116.5
108.9
111.7
93.3
103.3
109.7
103.9
103.1
100.7
100.5
107.0
101.2
113.1
97.1
89.7
92.3
91.0
95.8
87.7
88.1

89.7
82.5
81.2



T A B L E II
(Continued)





46.

KEI TO TABLE III

A. — Niirsery School Children

B. — Control Children

C. — Control Children Dropped from Nursery School, but

Continued in the Study

— Control Children Who Never Attended Nursery SchoolD.



48.

47.

SUMMARY OF OSSIFIC CENTER STATUS

November
1936

February June
1957 1957

A

B

March May August
1956 1956 1956III I

^Average Bone Age Compared v/ith Chronological Age Based on Ossific

-7.31 +4.75 -8.42 - 6.0 - 7.44 - 7.51
i

-17

.

28 -5.43

-y7-^^ -e.oa.

-11.08

-15.0

- 9.66

-10.6

-15 . 57

- 9.87

- 9.09

-12.44

- 6.76

Average Number of Ossific Centers Missing for Ossific Center Age

7.54

B

C

D

10.75

7.28

7.23

6.65

5.85

8.0

5.73

7.80

5.33

2.2

4.0

7.47

5.75

5.0

5.12

6.15

5.55

2.35

7.0

Average Nunber of Ossific Centers Missing for Chronolos-ical Age

A 10.0

B

9.75

14.0

C

D

10.2

9.7

8.00

12.84 11.92 9.2

/ '/.O

9.34
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KEY TO TABLE IV

A. - Nursery School Children

B. - Control Children

C.

D. -

Control Children Dropped from Nursery School,

but Continued in the Study

Control Children Who Never Attended Nurserj- School



51.

50. TABLE X21 Ou(^nAf{Y of Bone. Re n etr^jm io h Stato<>

SUMfMRY OF BONE PENETRATION STATUS

Mp.rch May August November February June

1956 1956 1956 1956 1957 1957

*Average Bone Age Compared with Chronological Age Based -^n Penetration

i i i i ^ ^
-2.55 -2.1 -1.31 -2.55-5.44

B

C

D

+ 2.5

-12.71

'X»^ * ' X

-5.16

-3.0

-5.0

-4.12

-5.5

4.58

-4.77

-4.94

-6.5

-2.13

- .35

-5.48

* - Indicates retardation of Growth

+ Indicates advancement of Growth

ITf °f f-
a»i i.»«i»
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I

T A B L E V, A

EVALUATION OF ROENTGENOGRAMS

NOVPJBER I9?;6

Total ntibar of ^vplphyaeal -:ent'art JUb i in^ for .<3» 9 i f 1 cjljn t « r i^o^ 1X7

ATBr^iio n»»i^r of gplgturaeal Centara Mlsalng for Otslfj c Cen tar .\g^ 7 .8

Total !»qwbir of Bpt3>\y»«al "on tirs Vl aa lriF. for Chronological '^a 40^

•jviritwr of Splahraaal Cmtera "jialng for Chronological Ago 13,5

A-arage Bona '^c Conii-ired with Chrono log leal

Age Baaed on Oaalfla Cantera.

Bone Aye .ie'.ar Htlon 7.0g nontha

ATaraga Bona A^a Conparad with Ctironological

A^a Baaed on Penetration.

Retardation <^,3 montha

"otal W>w»cr of f-aTloualj mlaa lait Oaatri o Cantera Appearing alnce l*at X-r>T y?

ATeraga Mtaib-- «f PreTlously lll» 'Inji Oaalf lo Cant a ra VB;>a«rln^ ^Ino a laat X-raj 5»8
contJi

'

ToUl Msharir of Eolphaaal Cantera mlnslng for Osalflo Center Age (not Includln. children o»«r ' yearg of ngm^ 66
Averae* n««bar ofl>lphaeal Centers mleelng for Cealflc Center Age (not Including children over 5 y<<arii of age) 4.1
totel nunber of S^lphaeal CanteiK n Rain* for Chronological age (not Including children o»er 5 ye»r« of age) 151
Average nuabar of tplphaeal Centers alealnt. for Chronological Ag« {not Inclidlng children over 5 year* of xge) 9.4
'otal b^Bbar of PreYloualy Blrelng Oaalflc Centera afpeerlng elnre l-isl X-rny (not Including children over 5 yeare of age) 7
-••erage nuaber of Pr^vloualy alaalng Cealflc Centera appeirlng alnce liat X-ray (not Incljdlng children over ' y?«rs jf «ge 4.1

^T«ra*-e ^'oie A«e Tonpared with ChronoloitToal A<e
Baaed on Oaalflo Cantero ( Not Inoludlnjj chlln-
ren orer ' years of a^e ) . lore Aga hatardatlon

f.6

Arc rage Tone A^e Caaip«red Oir«Bologlcal
Age Baaed on Penetration ( not including chllAl
OTer 5 yearB of age) .

Hatardatlon .:.l

J
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TABLE V, B

EVALUATION' OF ROENTGENOGRAMS - FEBRUARY, 1937



TABLE V, C

EVALJATION OF ROEfJTGE;:OGRAiW£ - J'JNE, 1957

T.t.l K^brr .f fMrh„..l -„t.r. HI..!,, ..r -hr.».l,Me.i V 150

T.t.l Hu-K., ,. Pr„l.u.l, «..!„ r„l'U ~,«t,r. »^.,.r1„, ,,.-,

'"'TJiT'rlr'i^o^'^''^"'
"'"'"' ""'"' '-""'' *'''-^"" *"-

•tr*l.
"4

V» ?»f1 .n 0..irii ':*tt*r..

<»«• *^. ^.t.iM.tuI, ,.07 ..th.

*T>r«r* «.« ^« C«m>.r»1 with Chr«nol.|(i«kl Aft
**•'< . P.actr.tl.a

^«r ::,::,;::'::-:- -»-'-—« r,r^i..„.u,.,.. ^.
^-^

»»—.f. Hon. v» C.m.,r,4 ,i<» Chr..,!,,!^,!

"••t'rltV ,1 - .'
, ,

,.-.

J
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KEY TO TABLE VI

A. — Nursery School Children

B. ~ Control Children

C. ~ Control Children Dropped from Nursery School, but

Continued in the Study

D. ~ Control Children Who Never Attended Nursery School



56.

67

TABLE -SX Hae Moglob\ N S-tatus of Ghildhbu

AVERAGE HAEMOGLOBIN STATUS OF CHILDREN

March
1956

May
1936

August
1956

Novemb er
1936

February
1937

June
1957

A

B

C

D

15.45

11.30

11.30

11.04

10.49

10.97

10.49

10.85

9.35

10.94

11.16

10.55

10.26

10.41

10.03

12.78

11.98

11.93

11.68



r

58.

KEY TO TABLE VII

A, — Nurseiy School Children

B, — Control Children

C, — Control Children Dropped from Nursery School, but

Continued in the Study

D, „ Control Children Who Never Attended Nursery School



60.

AVERAGES OF CAPILLAR! WALL MEASUREMENTS

March
1956

May
1936

August
1956

Novemb er

1956

February
1957

June
1957

29.85 41.47 53.47 58.66 56.94 55

Average Reaction

4+

B

4+

?.6.64

4+

56.95 55.58 58.75 55

Average Reaction

4+

C —

4+

40

2+

55

1+

59.4 55

Average Reaction

D — 26.5

4+

57.7 63.5

1+

58.1 55

Average Reaction

4+ 4+ 1+
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61.

Oy TO TABLE VIII

A. — Nursery School Children

B, — Control Children

C.-- Control Children Dropped from Nurse-y School, but

Continued in the Study

D. ~ Control Children ^Tio Never Attendee Nursery School

iC>*^-
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62.
TABLE ~sm

AVERAGE OF FOOTPRINTS

Merch
1956

May
19S6

August
19?^6

Novemb er
1256

February
1937

Jiane

1957

A

B

2.25

D

2.19



DISCUbSION OF DATA

64.

HOME AND FAMILY PATINGS

The ratings of the families of the children in the study on the

basis of income, education of parents, and physical home may be

summari2'.ed from the beginning of this series of studies as follows:

IJ^RCH WTRSEP.Y SCHOOL CHILDREN , 1953

Cash In come Level Rating

Classes A-1 to C-2

Class C-5

Class D

Class E

Physical Home Rating

Clapses A and B

Cla^s C

Class D

Class E

- no families

- 6 families

- 14 families

- no fejnilies

- ro families

- 9 families

- 7 families

~ ^ families

Rating on Basis of Education of Parfnts

Classes A to C - no families

Class D _ o
*;: cases

Class E -18 cases

MARCH CONTROLS , 1956

None



66 •

MAY NURSERY SCHOOL CHILDREN. 1956

Cash Income Level Rating

Classes A-1 to C-1

Class C-g

Class C-5

Class D

Physical Home Rating

Class A

Class B

Class C

Class D

Class E

- no families

- 1 family

- 6 families

- 14 families

- no families

- 1 family

- 9 families

- 7 families

• 4 families

Rating on Basis of iKiucetion of Parents

Classes A to C

Class D

Class E

MAY CONTROL CHLbDRM, 1956

Cash Income Level Rjtirig

Classes A to C-2

Class C-3

Class D

Class E

no cases

- 2 cases

- 19 cases

- no fajnilies

- 2 families

- 8 families

- 1 family



66 •

Physical Home Ratlnp;

Classes A to B

Class C

Class D

Class E

- no families

~ 6 families

- 2 families

- 3 families

Rating on Basis^of Education of v.r^c.^^^

Classes A to D

Class E

- no cases

- 11 cases

AUGVSl NUR5ERY SCHOOL CHILDREN . 1936

Cash Income Ratin/y

Classes A-1 to C-1

Class C-2

Class C-5

Class D

Physical Home Ratinpr

Class A

Class B

Class C

- no families

- 1 family

- 6 families

- 14 families

- no families

- 1 family

- 11 families

Class D

Clasp. E

• 6 families

• 3 families

RatiniT oiLBasij^_of^_Educa^^

- no cases
Classes A to C

Class D

Class E

- 2 cases

- 19 cases



AUGUST CONTROL CHILDREN, 1956

Cash Income Rating

Classes A-1 to C~l

Cla;:s C-2

Class C-3

Class D

Class E

Physical Home Rating:

Class A

Class B

Class C

Class D

Class E

- no families

- 1 family

- 5 families

- IS families

- 1 family

- no families

- 1 family

- 16 families

- 4 families

- 5 families

Rating on Basis of Education of Adult Members

Classes A to B

Class C

Class D

Class E

no cases

- 1 case

4 cases

- 19 cases

NQVEHIBER NURSERY SCHOOL CHILDREN , 1956
' '

^ta^am^mm^^i^^mm^m^^^ ^^^^mmmm^imi^^^m^^^ m^mmm^mm^^^mmm^^^mm^m^-

^

^mmmmi^mmmmKm

Cash Income Level Rating

Classes A to C-1

Class C-2

Class C-5

Class D

- no families

• 1 family

• 2 families

- 12 families

67.
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Physical Home Rating

Classes A to B

Class C

Cla.ss D

Class E

- no families

- 7 families

- 2 families

- 2 families

Rating on Basis of Education of Parents

Classes A to C

Class D

Class E

NQVEivBER CONTROL CHIx.DR]i'N, 1956

Cash Income Level Rating

- no families

- 1 family

- 10 fajnilies

Classes A~l to C-2

Class C-3

Class D

Cless E

Pto^sical Home Rating

Classes A to B

Class C

Clars D

Class E

- no families

- 4 families

- 3 families

- 1 family

- no families

- 8 families

- 3 families

- 2 families
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:

Rating on Basis of Education of Parents

Classes A to C

CITIES D

Class E

- no families

- 1 family

- l2 families

FEBRUARY NURSERY SCHOOL CHILDREIv, 1957

Cash Income Level Rating

Classes A~l to C~l

Class

Clars C-2

Class D

- no families

- 1 family

- 2 families

~ L5 families

P_hysic6 l Home Rating

Class A

Class B

Class C

Class D

- no fajnilies

- 1 family

- 14 families

- 3 families

Rating on Basis of Pkiucation of Parents

Classes A t^.^ B

Class C

Class D

Class E

- no fejnilies

- 1 family

- 2 families

- l£ femilieB
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FPj3RUARY control CHILDREN, 1957

Cash Income Level Rating

Classes A to C-2

Class C-5

Class D

Class E

Physical Home Rating

Classes A to B

Class C

Class D

Class E

- no families

- 2 families

17 families

- 1 family

- no families

10 families

- 5 families

- 5 families

Rating on Basis of Education of Parents

Cl8.3ses A to C

Class D

Class E

- no families

- 2 families

- IB families

JUNE NURSERY SCHOOL CHILDREN , 1957

Cash Income Level Ratings

Classes A-1 to C-1

Class C-2

Class C-5

Class D

Physical Home Rating

Class A

Class B

Class C

- no fa.-nilies

- 1 family

- 2 families

- 13 families

- no families

- 1 family

- 12 families

Class D - 5 families
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Rating on Basis of Education

Classes A to B

Class C

Class D

Class E

JUNE CONTROL CHIIoDREN, 1957

Cash Income Level Ratings

Classes A to B-2

Class 3^3

Class C-3

Class D

Class E

Phyvsical Home Rating

Class A

Class B

Class C

Cla:is D

Class E

~ no cases

- 1 family

~ 2 families

- 13 families

- no families

- 1 family

- 4 families

~ 16 families

- 1 family

- 2 families

- no families

- 8 families

- 7 families

- 5 families

Rating on Basis of Education of Parents

Class A

Class B

Class C

Class D

Class E

2 families

- no families

families

2 families

16 families
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In order to have the ratings under discussion on a numerical

basis for purposes of comparison of the nursery school group with the

controls for each of the periods at which measurements vere made, the

letter ratings were translated into numerical ratings as follows:

I

Income Level Ratings :

A-l was changed to 1; A-2 to 2; A-3 to 3; B-1 to 4; B-2 to 5;

B-5 to 6; C-1 to 7j C-2 to 8j C-3 to 9| D to lOJ and E to 11.

Physical Home Ratings ;

A was changed to i; B to 2; C to 3; D to 4; and E to 5

.

Educa tional Ratings;

A was changed to 1; B to 2j C to 3; D to 4; and E to 5*

When the nunibers corresponding to the letter ratings were sub-

stituted, as mentioned the following averages "^or the nursery school

and control groups were obtained:

Average



NOVErfflER, 1956
I m

Nursery School

Controls

FEBRUARY, 1957

Nursery i3chool

Controls

JUNE, 1957

Nursery School

Controls

Average
Income
Ratings

9.7

9.7

9,7

9.9

9.7

9.6

Average
Home
Ratings

3.1

3.7

3.1

3.5

75.

Average
Rating on
Parents

'

Education

4.9

4.9

4.7

4.9

4.7

4.3

The ''nt?' just presented show that the nursery school groups

and the corresponding control groups rere well matched throagho it

with respect to cash income of the family, type jf physical home,

and education of parents.
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ANTHROPOMETRIC MEASUREMENTS

The enthropometric data for the series of nursery school studies

of which this is a imrt are being recorded for the use of those who

may continue in this work. At present, there are no norms for children

of this age, and the best that can be done until more data are

available is to eveluate the children as to whether they are over or

under-weight on the basis jf their ege, height, and hip width. This

was done by the use of Pryor Standards (4) which involves the use of

the height and hip width to determine the proper weight of children

of various ages. If a child was Less than 10 per cent, over or under

the Pryor weights, its weight was recorded as satisfactory'^. If it

was 10 per cent* or more under r over these standards, the amount of

under or : ver-weight was recorded. (Sec Table II, Pert C.)

A summary of the weight status '"^f the children, including the

data on this subject from the study of Malley (2) are summarized

below. Standard anthropometric instruments were not available for the

first study of this series (1).

ATOOST, 1956

Nursen*^ School Children

19 caildren (CK).4 per cent, of the group) were satisfactory

in weight; end

2 children (9.5 per cent.) v.ere underweight
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Control Children

18 children (75 per cent, of the group) were satisfactory in

'weight; and

6 children (25 per cent.) were under-weight,

NOVEMBER, 1956

Nursery School Children

14 children (95*? per cent, of the group) were satisfactory

in weight; and

1 child (6.6 per cent* of the group) was over-weight,

Cor^trol Children

17 children (89.4 per cent, of the group) were satisfactory

in weight; end

2 children (10.5 per cent.) were under-weight.

FEBRUARY, 1957

Nursery School Children

15 children (85.5 per cent, of the group) were satisfactory

in v/eight;

2 chi-dren (11.1 per cent.) were over-weight; and

1 child (5.5 per cent.) was under-weight.

Control Children

20 children (100 per cent, of the group) were satisfactory

in weidit.

JUNE, 1957

Nursen^ gchool Children

15 children (95.7 per cent, of the group) were satisffactory

in V. eight; and
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1 child (6.? per cent.) was over-weight.

Control Children

19 children (86.5 per cent, of the group) were setisfectory

in weight; snd

5^ children (15.6 per cent.) were under-weight.

Ihen the various measurements for nurserj^ school and for

control children were considered for August, 1956, November, 1956,

February, 1957, and June, 1957, the following was found.

The nurserj^ school children were under-weight in 4.? per cent.,

over-vreight in 5.6 per cent., and correct in weight 90.1 per cent.

of the cases. The controls were under-weight lfc.9 per cent., over-

weight in none, and correct in weight in 87 per cent, of the cases.
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EVALUATION OF ROMTGENOGRAME

The work of Malley (2) showed the following concerning the skeletal

status of the children in her study.

(1) The federal emergency nurserj' school children Y;ere advanced

in August, 1956, as compared ^vith May of the same year,

although not significantly, with respect to average number of

centers missing for the ossific center age*

(2) They were significantly improved during the three-month period

from May to August, 1956, with respect to the average number

of centers missing compared with the chronological age.

(5) They were less retarded in ossific center age in August than

in May, 1956, although not significantly so.

(4) They rere significantly improved with respect to the comparison

of their bone penetration age (from the Todd standards) in August

as compared with May, 1956,

An examination of Tables III ?^nd IV with their appended keys, will

fail to show significant trends after August because the number of children

entering and leaving nurser^^ school had become so considerable by

November, that a finer subdivision of cases seemed advisable to consider

average changes in status from one period to the next^ rather than gross

averages. This has been done in Table IX.
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TABLE IX

CHAMGE5 IN SKELETAL STATUS OF CHILDRIM IK STUDY

Groups
No. Average
of Change Os-

Cases sific Cen-

ter Age
Compared
with Chro-

nological
^e

All Chil- 18
dren in Nur-
sery School,
August, 1936

All Con-
trols,
Augupt, 1956

6

-4,7 months 2.1All Controls 16
who had never
attended
Nursery School
previously,
August, 1936

Controls v/ho 1
had previous-
ly attended
Nursery: School
August, 1936

All Children 16
in Nursery
School, No-
vember, 1956

All Controls 16 -1.]. month
November, 1936

+0.9 month

Average Change in
Number of Ossific
£.^5.'^±^£ Missing
(1) (21'"'
for ossific for chrono-
center age logical age

Average Change
in Bone Pene-

_ tration Age

-0.1 month 0.8

-4.7 months 2.1

+£.0

0.4

0.5

1.7

1 o

+2.0

+2.0

+1.1

0.8

-.06 month

-0.5 month

-1.0 month

-3.0 months

-1,0 month

0.3 month
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TABLE IX (Continued )

CHMGES IN oKELETAL STATUS OF CHILDREN IN STUDY

Groups
No. Average
of Change Os-

Cases sific Cen-

ter Age
Compared
with Cliro-

nological
Age

Controls 11
v;ho had never
attended Nur-
seir>^ School
prpviouBly , No-
vember, 1956

-1.5 month

Average Change in
Number of Ossific
£enters^ Mis^sin^

(1) (2)
for ossific for clirono-
center age logical age

Average Change
in Bone Pene-

_ tration Age

0.8 0,6 0.5 month

Controls
who had pre-
viously attended
Nurser}^ School
November, 1956

5 -0.4 month 2.? 1.8

All chil- 19
dren in Nursery-

School
February, 1S.37
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CHANGES IN SKELETAL STATUS UF CHILDREN IN STUDY

80.

Groups
No. Average
of Change Os-

Cases sific Cen-

ter Age
Compared
with Chro-

nological
Age

All Chil-
dren in

Nursery School,
June, 1937

All Con-
trols,
June, 1957

Average Change in

Niimber of Ossific
Centers Missing

Til hi"
for OS sific for chrono-

center age logical age

Average Change
in Bone Pene-
tration A.ge

16 -0.8 month -KI.7

15 -0.3 month +0.6

Controls -2.6 0.6

^^•ho had never
attended
Nursery^ School,

June, 1957

Controls 9 +2.0 months 0.6

who had pre-
viously attended
Nursery School

+0.6

1.0

1.0

1.0

-0.5 month

-I,? month

2.0 months

0.0
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W' 'i

A study of the previous table will show the following:

In general, the entire nursery school group is somewhat further

advanced than the entire control group with respect to the ossific

center age compared with the chronological age; for the six test periods

under discussion.

"i^ithout exception, the part of the controls who had previously

attended nursery school averaged higher than those who had never

attended the school, with respect to ossific center age compared with

chronological age.

Where any difference in ossific centers missing for ossific center

age was found, this difference was in behalf of the nursery school

children.

No significant differences appeared in the number of ossific centers

for the chronological age, nor for bone penetration age compared with

chronological age in the various groups studied, ^

The controls ?/ere found to be much further advanced in skeletal

status in the author ^s study than was found by Malley, and it is

believed that the visiting nurse who is a staff member at the federal

emergency nurserj'^ school had encouraged the mothers through home visits

in the neighborhood, to buy more milk, and to make other improvements in

the diet.
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It was found by Urgell (1) that the children in the I^tle

Addition Federal Emergency Nursery School in May, 1956, averaged 15.46

grams of haemoglobin per lOO c»c, of blood, with no child below 12.98.

This average was significantly higher than that of a control group for

the same period, which averaged 11.5 grams of haemoglobin per 100 c.c.

of blood. The children had been fed a noon~day meal at the nursery

school, with midmoming fruit juice, milk, rnd cod-liver oil, and mid-

afternoon milk and toast, for a three-month period previous to the time

of the measurements. The noon-day meal had consisted of a varied menu,

including milk, bread, fresh or canned vegetables, and fruits, with meat

three to four times a week.

At the end of the next three-inonth period (August, 1956), Malley (2)

found that the average of the nursery school children had dropped to

11.0 grams of haemoglobin ner lOO c.c. of blood, a highly significant

decline when analyzed by the method of Love for comparing paired

differences. The controls et the August period likevdse fell signifi-

cently to 10.49 grams of haemoglobin per 100 c.c. of blood, the latter

value being significantly lower than the niirsery school children for the

same period. This was attributable either to s change in the home diet

of the children (raan^^ of the control children coming from the same

fajTiilies as the nursery school children), or to a change in the menu at

the nursery school, or to both causes. An analysis of the diet reported

by the dietitian to Malley failed to reveal changes in the over-all
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weekly iron content of the diet through that period, although the diet

as reported was made out in edvence and was sometimes subject to last-

minute changes because of market conditions or budget limitations.

During the period from August to November, 1956, the nursery school

children suffered another drop in haemoglobin, coming to

10.85 grams of haemoglobin per 100 c.c. of blood, with the control

iCO
group falling to 9.55 grams per ac. The dietitian had, because of

finances eliminated meat from the diet of the federal emergency nursery

school group except for once or possibly twice a week, and had given

small attention to the iron content of the diet during this time.

At this point, the author and ^director of this study consulted

the dietitian and planned vdth her to increase the iron content of the

diet, especially serving meat or fish three to four times a week. The

author went to the school each day during the period, and recorded the

weights of raw food prepared for the mid-day meal, and recorded the amounts

of food given to each child each day at meal-time, and at mid-morning

end mid-afternoon. The analysis of the average iron given each week to

the nursery school children, together with its food source is

shovji in Table X.

As a result of the increase in iron in the diet at the school during

this three-month period, the average haemoglobin of the nm^sery school

group was 12.78 grams per 100 c.c. of blood, as compared with 11.98

for the control group. One reason which may account for the improvement

in the haemoglobin status of the control group (altho:gh this is

definitely lov/er than the nursery school average) was this. The visiting

y#
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TABLE X

AVERAGE IRON PER CHILD PER WEEK

(for Period from March 22 to Jiine 18, 1957)

Date
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nurse carried to the mothers in the neighborhood the advice which had been

given to the dietitian about increasing iron in the diet of the nursery

s chool children, since she felt that this point was worthy of attention

by the mothers

CAPILLARY TESTS

The nursery school children, as will be seen in Table Vll,

improved in capillary wall strength from March, 1956, until November,

195S, at v;hich time they gave an average negative break at the limit of

vacuum of which the instrument was capable (65 to 60 mm. of mercury).

The control children were inferior to the nursery school children up

until August, 1936, at which time they gave the same average response

as the nursery- school children* This may be accounted for by the

garden foods available in most of the families during the summer months,

or to the education on diet given by the visiting nurse, or both causes.

In November, 1956, and in February, 1957, the control group was

slightly poorer than the nursery school children in the capillary test,

but was equal to the nursery school group again in June. The fact that

the controls were better during the winter of 1956-7 than during the

winter of 1955-6 (although not quite so good as the nurserj" school group

in either case) indicates that education on child diet which had come to

the neighborhood from which these children were drawn as a result of this
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series of studies, had caused the controls to receive a better home

diet than previously. The fact that, in Jiine, 1957, both groups were

the same in this regard appears to indicate that a combination of

education of mothers and foods from early home gardens improved the

control children in capillary wall strength until they were as good

as the nursery school children in this regard

•

(Note: The 4+, 14-, etc* mentioned in the Key to Table Vll as the type

of reaction denotes the severity of the capillary break, and

has been defined by Logan (5).)

FOOTPRINTS

Investigators are not agreed as to the s ignificance of footprint

tests, although it has been shown in studies in this laboratory that

there appears to be an association between the amount of the foot

touching the floor in young children and their general nutritional

status.

Without attempting to interpret the meaning of the findings, the

data on footprints have been recorded in Table VIII. There appears to

be little difference between the average of the footprint ratings of the

nursery school and the control children.
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SUMMARY

This is a report of a, study of the nutritional status of a

group of nursery school and a group of control children at approximate

three-month Intervals from November, 1956, to June, 1937. The findings

have been given in detail, and they are briefly as follows:

Fewer under-weight children were found in the nursery school

than in the control groups throughout this stud^' and the two studies of

the series which preceeded it.

In some respects there were no significant differences between the

skeletal status of nixrsery school and control children. In others,

notably in ossific center age and in the number of centers missin^r for the

opsific center age, the nurserj' school children were superior to the

control group.

Haemoglobin status in the nursery' school chilHren became poorer

when no particular attention was paid to the iron in the children's

diet, «ind improved again when special care was given to this point.

The nurser:/ school children vvere significantly higher than the

controls in average haemoglobin at each measurement time except one,

which followed a three-month perio-^ during which meat had been considerably

r-'duced in the ^^iet with no ^^rticular attention to other iron-containing

foods (February, 1957). They became significantly higher than the controls
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again after a three-month period during which meat and other iron-con-

taining foods were increased in the diet.

The average of the controls seemed at time to reflect the advice

given to the mothers by a visiting nurse.

Capillary wall strength in the nursery school children improved

from the opening of the school in Febraaiy, 1956, until November,

1933, at which time the limit of the instrument to obtain positive breaks

was exceeded. The nurser^r school children maintained this high average

throughout the remainder of the stuc^.

The control children were inferior to the nursery school children

from the beginning of the studj^ until AugUvSt, 1956, at which time they

had an average not significantly different from the nursery sdiool

group • They fell slightly during the -winter months, but were not as

low as during the i)revious vdnter. They rose to the average of the nursery

school group again in June, 1957. It is believed that education of the

parents in the neighborhood by a visiting nurse from the federal emergency

nursery school, together with home gardens in vsummer are responsible for

the improvement in the controls with respect to the capillary wall r,trength.
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