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INTRODUCTION

Surveys of various population groups have been conducted in
recent yeers in an effort to appreise nutritional status. Methods used
have been varied. Dietary histories, records of food intake, physical
examinations, anthropometric measurements, and biochemical analyses have
been employed in various combinations, Although the information obtained
from nutrition surveys is largely presumptive, such surveys do provide a
means for estimating relative nutritional status of a group.

Futrition studies of young women have been reported recently.

In 1937, in a discussion of present-day problems in nutrition, Todhunter (1)
expressed concern over the "tendency of many young women to be more inter-
ested in a slender figure than in a well-nourished body" in the light of
knowledge that lowered caloric intakes have usually been accompanied by re-
duced intekes of specific nutrients. College students have served as
subjects in most of the studles of young women. Such research has been
stimilated by establishment of cooperative projects among colleges (2, 3).

A review of recent literature reveals a pesucity of nutrition
studies of student nurses as a group. That such information might be of
value was noted during the time that the writer served as health nurse in
the school of nursing selected for study. It was observed that many of the
students had at some time during training received multi-vitamin or iron
medication, that some students were apparently selecting inadequate diets,

end that missing of meals occurred with some frequency.



This study of dletary practices and nutritional status of student
nurses was planned with these objectives:

1. To explore dietary habits and actual food consumption
patterns, as reported in dietary histories and food intake records;

2. To attempt to discover the general nutritional level, as
shown by health histories, blochemical tests and maintenance of welght;

3. To compare calculated intake of food nutrients with findings
in the literature, and with recommended allowances of the National Research
Council (4);

L, To learn whether or not a group which had received instruction
in health practices and in the principles of nutrition appeared to be apply-
ing such knowledge to actual practice;

5. To determine, if possidle, the influence on dietary practices
of adaptation to certain factors in the nursing situation such as changing
hours of duty; and

6. To add to present information certain data obtained from a

study of a group of apparently healthy young women.



REVIEY OF LITIRATURE
Dietary Survey Methods

The use of several methods simultaneously in the evaluation of
the food intake of a group ylelds a more complete picture than does the use
of any single determination yet developed. Each method of appralsal has
certaln values and limitations, 2nd data obtained through 1ts use must be
viewed in the light of such limiting factors.

Burke (5) expresses the belief that a detailed dietary history is
of value as a tool in nmutrition research, since nutritional status reflects
the average dietary intake for the period of observation or for the'period
preceding a study. Such a dletary history should attempt to discover the
average or representative food intske as carefully as possible., The amount
of food matrients in the average dietary can then be calculated and a rat-
ing scale of relative nutritional status developed. This eveluation should
not, however, go beyond its limits of dependabllity. Since a one-day or
even a seven-day perlod may not be representative of the usual intake,
Burke feels that diet records are the least valuable psrt of the information
obtained.

An opposite view is taken by Huenemann and Turner (6), who com—
pared dletary histories with food intake records of 25 children, ages six
to 16 years. In their study no history was found to agree with a 10- to
14-day weighed diet record within 20 per cent for all constituents,
Approximately one-half differed significantly in five or six nutrients.,
These investigators conclude that the dietary history has little quantite-

tive value and its use 1s questionable in research on a small number of cases.



In repeated records of food intake, variations were found in all nu-
trients, indiceting that diets may differ from time to time, making
several investigations necessary in a longer study.

In reviewing nutrition surveys conducted irn Tennessee and
North Carolina, Darby (7) states that seven- or three-day food records
gove nean results that were '"reasonsble if not viewed with a background
conditioned by the expectation of deficiencies". Agreement was found be-
tween calculated and chemically determined food values in sample meals,
especlally when mean values were consldered. The best agreement occurred
in the low-1intake group. Darby concludes that "this method yields useful
information regarding the mean level of 1lntakes of a population group. It
has less value for assessing the intake of an individual,

Leverton and Marsh (8) found a significant variation in food
intakes for week days and for Saturday and Sunday of 24 college girls on
self-selected diets. They conclude that studies should be conducted for
at least one week, or preferably for 10 days. Although student nurses do
not regularly have free week-ends, a seven-day period usually covers the

days off duty, when dietary patterns may be changed.
Reported Food Intakes of Young Women

A review of studles of the food intakes of young women, chiefly
college students, shows consideraple variation in data reported, Coons and
Schiefelbusch (9) revort results of a study in which self-selected diets of
17 subjects provided a mean dailly intake of 1990 Calories, 56 grams of
protein, and 0.93 grams of calcium, The range of intakes was from 1747
to 2214 Calories, 41 to 71 grams protein, and 0.49 to 1.55 grams calcium.
Another study, reported in 1934 by Latzke (10), shows that 31 students
selected diets from a college cafeteria, which furnished an sverage

of 1674 Calories, 50.9 grams of protein, and 0,613 grams of calcium



per day. Individual intakes varied from 1010 to 2529 Calories, 32.88 to
78.84 grams protein, and 0.2€6 to 1,213 grams of calcium. Pittman et al.
(11) report that 27 college women from Ohio and Kansas ingested a daily
average of 2038 Calories, individual intakes varying from 1119 to 3267
Calories. Students from Ohlo showed a mean intake of calories which was
significantly lower than that for Kansas,

The work of Morris and Bowers (12) in Utah reveals that 100
colleze women were eating an average of 0.717 grams calcium, 60.71 grams
protein, and 1805 Calories each day. Greenwood and Lonsinger (13, 14),
who calculated dietary components from seven-day food records of 203 stu-
dents, report average daily intskes as follows: 2016 Calories (range
1089-3082), 64.6 grams protein (range 39.6-91.0), and 0.8288 grams csalcium
(range 0.350-1.551). Studies of 124 college women from four north central
states, reported by McKay et al. (15) in 1942, show that students on self-
selected diets consumed 34.69.to 109.56 grams of protein and 0.322 to
2.323 grams of calcium daily. Mean intakes of protein and calcium were
63.18 and 0.941 grams, respectively.

Thirty-eight college women were studied as freshmen and as
seniors by Ohlson and others (16), These students had an average daily
intake of 2178 Calories, 69.5 grams protein, and 0.94 grams calcium for
the two periods of study. Morris and Bowers (12) report daily average in-
takes of 7793 International Units of vitamin A and 44.7 milligrams of
vitamin C. Intake of ascorbic acid by 345 women averaged 84.6 milligrams
daily during the period of a study by Dodds and MacLeod (17).

In sumanary, results of several studies of food intakes of young
women show that mean intakes of Celories ranged from 1674 to 2178, average
intakes of protein ranged from 50.9 to 69.5 grams, and daily intakes of

calcium averaged from 0.613 to 0.941 grams. Two studies record ascorbic



acid intakes of 44,7 and 84,6 milligrams daily, and in one study an
average intake of 7793 International Units of vitamin A was found.

Dietary practices are related to food intake, and a stuldy of
food habits provides information substantiating or explaining certain of
the findings of food conswmption studies. Shaw (18) reports food habits
of 80 college students, as such practices were revealed by two-day diet
records. One pint of milk was consumed daily by nearly one-half of the
students, but about one-fourth drank no milk. Forty-two per cent chose
no green leafy vegetables, 10 per cent ate no fruit, and approximately
one-half had no citrus fruit during the two-day period. Neerly all students
ate between meals, One-third of all breakfasts were omitted or inadeguate.
For six per cent of the group, all meals were inadequate.

Reynolds et al. (19) studied seven-day food records of 3432
subjects. They found hicgh protein foods, such as meat and meat substitutes,
to be most often selected, followed by milk, green and yellow vegetables
and citrus fruits, with whole-grain cereals chosen least often., Two
periods of seven-day food records furnished the informetion which is re-
ported by Young (20). It was found that weekly average intakes of all
nutrients for a group of Cornell University women were within the minimum
requirement of two-thirds of the National Ressarch Council allowances,

Milk intzke was higher than that reported in the Shaw study, 93 per cent
drinking at least one glass daily, over one-half drinking two glasses, and
more than one-fourth consuming three or more glasses of milk each day.
Lower intakes were reported for eggs and whole-grain cereals, All students
ate between meals, One-half of the women never missed breakfast, and no
student missed breakfast consistently. |

Using inventorles of food purchased as a basis for the survey of

dietary practices of 213 colleze women, Lamb and McPherson (21) arrive at



the conclusion that no generalized deficiencies of food groups or nut-
rients were present. The recommended milk allowance was met. Consumption
of citrus fruits and green and yellow vegetables was higher than expected.
One-half of cereal products eaten were whole-grain. The number of eggs
consumed was low in most cases. A high consumption of fat and sugar was

found.

Anthropometric Data

Jackson (22) found the mean height of a group of 1022 women
students at the University of linnesota to be 63.657 inches., Average
body weight for the group was 119.87 pounds. Records of 1000 Smith College
students were examined by Gordon (23), who reports median heights of 63.5
to 65.4 inches for students grouped by age and body build, Heights ranged
from 58 to 70.9 inches. The median weight at 19 years was 126 pounds, and
at 20 years, 124 pounds. Measurements made on 17,127 college women between
the ages of 16 and 21 years were analyzed by Diehl (24), The means of
height and weight for the totsl group were 63,75 inches and 120.69 pounds,
respectively. Heights varied from 48 to 73 inches, and weights ranged
from 64 to 245 pounds. TFindings in this study showed the weights of col-
lege women to be uniformly lower than weights given in life-insurance
tables, except for the 1l6-year age group. These findings raise a question
concerning the use of such tables as a basis for determining "normal"
welghts of college women. Diehl concludes, after this report, that no
significant increase in height or weight occurs after the age of 16 in a
group of college women.

Several studies, in which measurements of the same subjects were
repeated over a period of several years, show that there is a small in-

crease in height during college. Such an increase was not observed in



Diehl's study, vhere single measurements of a large number of subjects
furnished the data. In such a study individual differences in total
height would tend to mask any increases which had occurred. Barker and
Stone (25) of Stanford University analyzed records of heights and welghts
of 1290 women in that school. The mean height at 20 years was found to
be 64,63 inches, with an average weight of 120,90 pounds. A small but
significant increment in height and welght was found to have occurred
during the years spent in college. Increase in stature during this period
has also been noted by Gould (26) and Donelson et al. (27).

A study by Gutowska and Ellus (28) shows an average height of
64,45 inches and a mean weight of 130.49 pounds for a group of Massachu-
setts students. Greesnwood and Lonsinger (13) found an average in height
of 164,07 centimeters and an average in weight of 58.40 kilograms for 203
Oklahoma women. In a study of 1013 college freshmen from four of the
Yorth Central States reported by Donelson and others (29), when subjects
were grouped by states, mean heights ranged from 161.4 to 164.8 centime-
ters, and mean weights ranzed from 55.8 to 58.% kilograms. Students from
Ohio were found to be significantly shorter than were students from the
other states studied. College women in this study exceeded in height and

welght previous measurcments of women from the North Central States,
Henoglobin

Osgood (30) reports an average value for the hemoglobin concen-
tration of the blood of 369 young women as 13.9 grams per 100 milliliters,
For 100 women, Sachs et al., (31) found an average hemoglobin value of
12,96 grams and for 10 women, a mean value of 13,5 grams, with a range of
12.4 to 14.3 grams per cent. Ohlson and others (32) report a mean hemo-

globin of 13.4 grams in a study of 4550 students from the North Central
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States. Although a range in values from 8.5 to 17.5 grams was recorded,
72 per cent of all tests were within one standard deviation of the mean,
or between 12.2 and 14.6 grams per 100 milliliters. These investigators
conclude that the normal standard for hemoglobin concentrations must be
interpreted as a range of values, thls range being wider than those re-
ported in previous studies,

O0f 604 women studied by Sheets and Barrentine (33) at Mississiopi
State College, 76.4 per cent had hemoglobin values between 11.5 and 14.0
grams. The complete range was 8.8 to 15.7 grams, with a mean of 12.4 grams
per 100 milliliters. This average value 1s lower than the mean values re-
ported by most investigators. Gutowska and Ellms (28) found a hemoglobin
range of 9.5 to 16.0 grams per cent, with a mean value of 13.8 grams in a
study of 161 Massachusetts students. MacMillan and Todhunter (34) repbrt
hemoglobin values for young women which range from 9.2 to 15.8 grams, with
a mean of 13.9 grams. A mean hemoglobin concentration of 14.20 grams was
found for 30 college women studied by McAllister and Molsberry (35). The

concentrations ranged from 12,01 to 15.52 grams per 100 milliliters,
Plasma Ascorblc Acid

The blood plasma is a carrier of ascorbilc acid to the various
body tissues and is influenced by diet. Laboratory tests of reduced as-
corblc acid content of the plasma have been used in nutrition surveys to
add objective information in attempts to appraise nutritional status,

Seven young women were studiesd by Todhunter and Fatzer (36), and
were found to have ascorbic acid concentrations of 0.86 to 1.66 milligrams
per 100 milliliters plasma during a period when they were eating their
usual diets. Dodds and lacLeod (17) report a mean plasma ascorbic acid

concentration of 0.67 milligrams per cent for 345 college women in
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Tennessee. An average fasting plasma ascorbic acid value of 0.66 milli-
grams per cent is reported for 582 women by Doneslson et al, (37).
MacMillan and Todhunter (34) report plasma ascorbic acid values for 174
young women which range from 0,11 to 1.65 with a mean value of 0;65

milligrams per 100 milliliters.
Summary

A review of the recent literature reveals that certain infor-
mation concerning dietary practices and nutritional status of a popula-
tion group can be secured through dietary histories, food intake records,
height end weizht measurements, and bilochemical tests for determination of
blood hemoglobin and plasma ascorblc acid concentrations. These various
methods tend to supplement rather than rseolace one another in the deter-
mination of nutritional status, and therefore all have beesn employed in
this study.

College students have served as subjects for many of the recent
nutrition studies of young women. Since nurses in training are within the
age range of college students and live under some of the same conditions,
it was felt that results of college studies could be used for comparison

with the findings of the prssent study.



E{PTRIMENTAL PROCZDURE
Subjects

Students enrolled in the ETdward V. Sparrow Hospital School of
Nursing served as experimental subjects for this survey of nutritional
status and dietary practices. Data were obtalned from 71 of the 99 stu-
dents in that school. Thos not included in the study were omitted because
of vacations, affiliations, or working hours which made scheduling diffi-
cult. The 71 youngz women ranged in age from 19 to 32 years and were all
in apparent good health, They lived in the nurses' dormitory and ate
most of their meals in the hospital cafeteria.

Before the survey was begun, an exhlanatory notice was posted
on the students' bulletin board. This letter stated the purpose of the
project, told what would be expected of persons serving as subjects, and
expressed a desire for the cooveration of the students. A sample diet
record form was also posted, with instructions for completing it. Sub-
jects were individually informed of the time of their blood tests.

The study was begun on February 17, 1249 and information was

obtained at intervals throuzhout the four-month period ending June 14, 1949,
Questionnaires

Because of varying time schedules, personal interviews were not
erranged. It was felt that, since this wae a group of students, satis-
factory information could be obtained through questionnaires., Two sets of
questions vwere developed, one to obtain general information on family back-

ground and history of dietary practices, and the other form to secure data
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on general health conditions, past and present. A copy of each questionnaire
may be found in the Appendix, Additional or verifying information about the
health of the subjects was avallable from medical records kept by the school
health nurse,

Subjects received coples of the two questionnaires at the time of
blood testinz, and were asked to return the comnleted forms with their food

intake records. Seventy subjects returned comoleted questionnaires,
Diet Records

On the day of blood testing, subjects were given seven coples of
a form for reporting dailly food intake. They were asked to record all
food eaten on the day preceding the examination, and to keen such daily
diet records for a total of seven consecutive drys, Subjects were on un-
restricted self-selected diets with the exception of two who were following
prescribed low-caloric reducing diets,

Records of food intake were obtained from 68 of the subjects.
From these records the number of servings per period of each type of food
wags determined and entered on a calculation form. Copies of the forms
used for recording food intezke and for calculating diets may be found in
the Aopendix. Intakes of calories, protein, calcium, vitamin A and vitamin
C for the period were calculated by use of the short method of Domnelson
and Leichsenring (38)., Average daily intake of each was then found by
dividing total intake by the number of days for which food records were
kept.

The Donelson and Lelchsenring table 1s a useful tool for rapid
calculation of the components of a mixed dietary., The authors report close
agreement betwsen the values secured with short 2nd long methods of compu-

tation of food values of 30 three-day records. They found no deviation
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greater than 2.5 per cent in the results obtained by use of the two methods.
Studies of usual dietaries in the North Central States served as the basis
for food values included in the table., The figures, therefore, are revre-
sentative of foods eaten in this section of the country. One period of
study of the food consumption of an individual can serve only as an indi-
cation of the average or usual intake., Varlations in the composition of
various foods would also tend to decrease the assuned greater accuracy of
a long method of computation. The use of the short method of calculation
in this study was felt to be Justified on the basls of these observations.
For purposes of information and validation, menus of foods
served in the hospital cafeteria during the period of study were obtainsd

from the hospital dietitians,
Helsht and Weight Records

Heights and welzhts of subjects were obtalned during the week of
recorded food intake. Subjects were weighed without shoes and while wear-
ing ordinary clothing. Heavy coats or jackets were removed., The scales
used were those in the office of the school healtk nurce. A sliding rule
attached to the scales was ermployed in measurement of heights, which were
taken without shoes while the subject stood on the platform of the scales.

Records of entrance weights and monthly welghts throughout train-
ing were obtained from the health nurse. These weights were taken on tke
same scales and under conditions simllar to those described above. Since
individuals had spent verying amounts of time in the school, the same in-
formation was not obtained for all subjects., Twenty-five students included
in this study had been enrolled for sbout six montks, while 11 had been in
training for over 30 months. Eight subjects had been enrolled for 24

months, 16 for 18 months, and 11 of the students for 12 months.
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Findings were compared with Wood's Table of Height and Weight
for Women of Different Ages (39), and with figures reported in the

literature.
Hemoglotin

The hemoglobin concentration of the bDlood was determined once
for each subject. The sample for this test was taken at the same time and
under the same conditions as was the specimen for determining vlasma as-
corbic acid, descridbed later.

After the finger and knife-blade were sponged with alcohol, a
srall cut was made near the tip of the finger. The first drop of blood
was wiped away, then several drops were collected in a paraffin cup con-
ta&ning a small amount of heparin, which was used to prevent coagulation.
The Sheard-Sanford method (L0) of hemoglobin determination was then fol-
lowed. A 0.02 cubic centimeter sample of the whole capillary blood was
laked in 10 cubic centimeters of 0.1 per cent sodium cerbonate. Sodium
carbonate, rather than distilled water, was used in the conversion of hemo-
glotin to oxyhemoglobin to prevent possible clouding caused by precipita-
tion of globulin, and to prevent the formstion of acid hematin. Since
little change in the reading occurs for several hours, the sample was
transported from the nurses' residence to the laboratory in this form.
Duplicate readings were made in a Cenco-Sheard-Sanford Photelometer (41)
using Cenco Filter Number 525P., Dietilled water set at 100 was used as
e standarad, |

The hemoglobln concentration of the blood was calculated from a

calibration chart suvplied with the instrument and filter. Swanson!l has

1, Personel Coumunication, Dr. Perrl Swanson, lowa State College,
June 1949,
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recently reported results of a study of tke concentrations of hemoglobin
Tound in sarmples of heperinized and non-hepsrinized blood., Higher values
were obtained when heparin vwvas added, with a mean Increase of 0.59 grams.
On the basis of these findings, all hemoglobin values reported in this
paper have been corrected by suttracting 0.5 grams from the values
obtained on heparinized blood.

Hemoglobin values found in this stuvdy were analyzed for mean,
standard deviation and probatle error of the mean, and were compared with

revorts of other studies of young women.

Plasma Ascorbic Acid

Blood plasma concentration of reduced ascorbic acid was deter-
mined once for each experimental subject. The sample was obtained at the
rurses' resicence before the subject had eaten breakfast, which, in most
cases, was at 6:20 o'clock. All of the subjects aopeared to be in good
health at the time of examination.

Analysis for ascorbic acid followed the micromethod of Farmer
and Abt (L2,43). Two 1.0 milliliter szmples of cepillery blood from a
finger cut were collected into vials containing dried two per cent lithium
oxalate. In some cases a second cut was necessary to provide sufficient
blocd. The vials of oxalated blood were then immediestely centrifuged for
five minutes to separate the plasna.

Plasma proteins were precipitated by the addition of 0.2 milli-
liters glass-distilled water and 0.4 milliliters five per cent metaphos-
phoric acid to 0.2 milliliter sample of the plasma, Since reriovel to the
laboratory for the titration procedure was desired, this stoze was chosen
as the most satisfactory time for transportation on the basis of data pre-
sented in Table 1, To determine the effects of precipitation and storage

time on loss of ascortic acid from plasma, intravenous blood from one



suhlect vas treated in thres werst ethod 1, wvreciplitated plzena was

cectrifaced and titroted innedlatelyry llethod 2, orecinitated plasna was
centrifuced, refrigersted Zor four hours, then titroted; and lathod 2,
grecinitated plasms was rofrizerated for four houre, then centrifuged and
titrated imaedintely. Reocwults showed no apirecistle loss of ascortic
acid frem the orecipitrated plesma sennles which wvere stored for fou
rours tefore centrifu_ia;. There vas a poscible suall lcss froa samnles
stored for fowr hours aft:r separstion of the precipitate by cerntrifusing.

ehle 1, Zffect of Preclpitatioson and Storee Tire on Recovery
of Zeduced Ascor*ic Acid from Blood Plasma

Sa.ple 1. Dre Used %o Titrste Plasrma
Tatrer potred 1 Yigtrcd T tothzd 2

L el

1 .10 L1117 .1270
< .117 .113 .121
> . 113
' 113 .118
Average .1185 L1172 .118

After samples were taken to the latoratory, they were centrifiuzed
for five minutes tc separute the plasma protein precipitate. Two 0.2
milliliter sanples of the decroteinized pnlosma vere then titrated im-

nedictely with a stendardized solution of 2,6-c0%iun dichlorobencenenein-

[N

dophenol to an end-point of the first frint virnk which parecisted for 20

secornds. Two reagent blarlks vere titrzted to the sene end-point. A

o

special 0.1 milliliter microburette oweratad Y msrcury pressure ras usad
Tor titr-ting.
Celculations wore tased on the formula:

(p1, dre t¢ - nl, e t0 x micrograms X2 = mE. a, a./

titrate titrate 2., a, tec 109 ml,.
sexple tlank) reduce 1 plasma

ml, dye



ALl solutions wore prenared with lees-3igt*11e3 watazr and were
stored in a vafrigerntor. Zive and six o2r cent soluticns of moatanhos-

h - ., s .
shoric zcid wera prevarzd vearly (), an? a throe por cont solution vas

nade daily as needed, A cetoct sulution of i{a%o3hrel Are was presared

weally with Sorenson's hospliate buffar solution of vT 7. A Ailute dre
sclution was mede each durm from this rock soluticn, Toe Allute fre was

o -

stendardized with a soluticn of pure crystallin: ascorvic acii (1-Ascorhic

Acid, C.P., Fisher 2nd Tiuasr & Anend) in thres per cent metophoschoric

were rejected becauwrz2 of hemolrrels of

the sampls, leen, stondord davintion and protolle error of tha uern wera
calculatad for ths valus:z ohtained., Jomsarizons were mode with rosults

ronorted from othar stadies,



PRESENTATICN OF DATA AMD DISCUSSION

Pietary Historles and Tood Intcke Records

Sixty-eight student nurses kept records of their daily food
intakes for a period of one week each. Amounts of foods eaten were esti-
mated, except in certain cases, such as the half-pint bottle of milk, which
could be measured. The amounts reported, therefore, should be somevhat
more accurate than 1f the guantities reported were all estimated. Average
daily intakes of calories, protein, calcium, vitamin A and vitamin C were
calculated from these dlet records by use of The Food Composition Table for
Short Method of Dietary Analysis (Revised), prepared by Donelson and
Leichsenring (38). A table of average daily dietary intakes of the 68
subjects may be found in the Appendix,

A summary of the calculated average daily dietary intakes of
this group of student nurses is presented in Table 2. Intakes of Calories
ranged from 858 to 2481, with an average of 1699 Colories per dny. Only
two values telow 1000 Calories were found. One of these girls was follow-
ing a prescribed low-calorie reducing diet, and the other missed six meals
during the week of study. One-fourth of the suhjects ingested 1000 to
1500 Calories, over one~-half ate food Turn!shing 1500 to 2000 Calories,

and about one-fifth consumed more than 2000 Calories,
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The average caloric intake of this group of young vwomen for
the period studied was lower than in most studies reported. It agrees
rnost closely with the reports of Latzke (10), who found students select-
ing focds swplying an average of 1674 Calories, and lorris and Bowers
(12), who found an average intake of 1305 Calories for a group of Utah
students., Most other studies of food consumption have reported an
averase intake of about 2000 Calories for women of this age range.

In the present study a progressive increase in mean intakes
of specific nutrients occurred with increasing caloric intskes. The
average dally protein intalke of this group of student nurses was 60.1
grams, with a range of 32.6 to 89.1 grams. The mean intske of protein
was higher than the 50.9 and 56 grams revorted by Latzke (1C) and Coons
end Schiefelbusch (9) respvectively. It most closely agrees with the
€0.71 grams reported by Morris and Bowers (12). Values found by other
investigators have been somevhat higher, ranging from 63 to 70 grams of
protein per day (14,15,16).

Calcium intzke for the group averaged 0.78 grams per day, and
ranged from 0.18 to 1.85 grams. This mean intake compares with findings
of 0.717 grams daily by lMorris and Bowers (12) and 0.8288 grams par day
by Greenwood and Lonsinger (14). Except for the intake of 0.613 grams
found by Latzke, calcium consummtions observed by other investigators
have been higher, averaging 0.93 to 0.94 grams per pereon daily (9,15,16).

The mean intake of vitamin A was computed to be 5476 Inter-
national Units per dey, but individusls within the grouwp varied from
1171 to 13,280 International Units per day. Since intake of vitamin A
is dependent upon choice of specific foods, there was found to be less

consistent increase with calories eaten than was showvm ty certain other

nutrients, The average vitamin C content of diets tended to rise with



ircreasing calories, althouch mich individual variation occurred., The
calculated amount of ascorbic acid ingested ranged from 19 to 130 milli-
grauns per day, and averaged 59 milligrams. These figures do not include
ascorbic acid intskes from dietary suprlements, vhich will be discussed
later. Such additional vitamin C would have raised the figures reported
in Table 2. It is of interest to note that dietary sources of ascortic
acid provided an average of about 60 milligrens per day, an amount which
protably meets the needs of many of the subjects.

On the basis of data obtained, only a few observations on
dietary adequacy appear justified. In the comparison of survey findings
vwith dietary standards or allowances, it must be remerbered that
"inasmich as variability is a fundamental attritute in bioleogy, it be—
cones impossitle to fix a single figure as the requirement for a substance”
(7). Standardization of requirements is difficult, also, because of
changing knowledze and inadequacies of present measures and means of
detecting mild deficiencies (12). As ermhasized by Sherman and Atwater
(L5), "a dietary standard is only an indication, not a rule", The recom-
mended allowances of the National Research Council were planned to serve
as a gulde in the planning of adequate diets for a normal population.
Balance studies and other chemical measures of nutritional status (46)
have shown that these allowances are greater than the needs of many indi-
vidvuals. It appears, therefore, that personsg vhose intakes equal or
exceed these allowances are presumatle sdequately nourished, but it does
not necessarily follow that all people failing to reach these goals are
nalnourished. (4)

It would seem that student nurses, in general, should be classi-
fied as moderately active individuals. YNational Research Council

reconmended allowances for a moderately active, 123-pound worzn are:
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2L00 Calories, 60 grams protein, 1.0 grams calcium, 5000 International
TUnits vitamin A and 70 milligrams ascorbic acid daily. Since many of
the subjects were in the 19-20 year age groups, the above allowances
were compared with recommendations for girls 16 to 20 years of age,

The protein allowance for post adolescent girls is 75 grams, and an
ascortic acid intake of 80 milligrams is recommended. Other recommenda-
tions are the same as those for a moderately active womzn.

In comparison with the atove allowances, the average intszke of
calories appnears to be low., Calcium and vitemin C intakes also are
somewhat below allowances. The average protein intaite is within that
recomriended for women, but is low for girls 16 to 20 years, Vhether or
not the actual requirements of these students for maintenance of normal
rutrition are teing met cannot be determined from the present study. It
vould appesr, however, that if satisfactory nutritional states are teing
maintained by precsent calculated dietary intaltes, requirements of certain
specific nutrients by some individuals are lower than those generally
found.

As mentioned earlier, low-caloric diets tended to be low in
other nutrients. Of the 19 subjects ingesting less than 1500 Calories
only two had 60 or more grams of protein, and only one averaced one gram
of calcium daily. Intake of the specific nutrients studied reached or
exceeded allowances in nearly all cases where the energy inteke was over
2000 Calories. It was observed that calcium intake did not reach one
gram per day until more than two glasses of milk were included in the
daily dietary. Thirty-five per cent of the growp ingested the recommended
dally amount of calcium.

Of especial interest for the partial explanation of low dietary
intakes 1s the record of neals missed during the week of study. Table 3

sunmerizes these data. A meal was defined more in terms of time of eating



than in terms of quality. Tor instance, black coffee and frult juice

at breakfast-tine served as a meal for some of the subjects, If Judged
in terms of nutrients supplied, the number of meals vhich were missed or
grossly inadequate would have been increased, Ileals for students working
evenings were interpreted as the corresponding dey-time meals. Jackson
end Schuck (47), in a study of Purdue University women, found that
onmissions or inadequacies of breakfasts were not cormpensated by the rest
of the meals for the day ard caused a low intake of whole and enriched
grain ovroducts, milk and fruits.for the week. Because of our usual menu
patterns, the missing of any meal is likely to recult in the omission of
certain foods from the day's dietary. TFor examole, cereals and citrus
frults are usually eaten at breakfast, while meats or other high protein
foods are most freguently served at dinner. A consistent omission df
breckfast would lead to a low consumption of citrus fruits for the week,
and the missing of dinner would lower the protein food intake.

In this study breakfdst was omitted by one-half of the students
one to trree times, supper by one-third of the girls one *to five times,
and the noon meal by eight individuals ore to two timzs during the week.
Meals missed on days off duty accounted for =2btout one-third of the meals
omitted. The lerge number of supvers missed can be exnlained in part
by the fact that many student's vho worked evenings did not eat at
11:00 o'clock vhen revorting off duty. In other words, there was a
tendency for students working the evening shift to eat only two meals a

day.
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17 drank two to four cups per day, and thr=e averaged five or six cups
each doy. Table 4 shows that there was a tendency for coffee intake to

decrease with incresased milk intake.

Table 4. Comparison of Coffee Intake with
Amount of lilk Consumed

Glasses Nilk lio. of Cups Coffee Per Dav
rer Day Cases Average Range
0-1 13 2.1 0-6
1-2 31 1.4 0-5
Over 2 2h 0.5 0-3

Between-meal and bsdtime snocks were fairly freguent, Over
one-half of the group reportad occasional snacks, and more than one-third
ate between meals often or rezularly. Only five students indicated that
they ote only at mealtime. Twenty-nine of the 70 girls reported eating
meals away from the hospitol or nurses' residence once a week or more.
Nearly one-half stated that they ate out onlry about once a month, Since
nany leave the hosplital on days off duty, the latter figure seems high,
Perhaps meals eaten at home were not considered "eating out".

A check-1llst was included in the general questionnalre in an
attenpt to discover cheanges in food habits which had occurred during the
period since the student enrolled in the school. Responses to such a
list are necessarily subjective, and are influenced by forgetting and
various factors of personal blas, so must be viewed within the limita-
tions of such information. Opinions of usual food conswmption often vary
from actual amounts of food consumed. Ohlson and others (48) found that
subjects consistently thought their milk consumption to be hizher than

was found when actual dietary records were checked, Such a comparison
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was made in the present study, with somewhat similar findings. Results

of this analysis are shown in Table 5.

Table 5. Comparison of Student's Opinion of Average
Milk Intake with Actual Amount of Milk Consumed

Students Reporting ¥umber
Actual intake 13
More than actually consumad L2
Less than actually consumed 7

Table 6 presents a summary of changes in food habits, as re-
ported by 70 student nurses. Of especial interest are the reports Qf
lowered intckes of eggs, citrus fruits, cheese and fresh meats., Custards
and butter or margarine Qere also eaten less freguently by several persons.
With the exception of butter and perhaps fresh meats, reductions in in;
teke of these varlous foods was probably influenced by lesser availabilityﬂ'
in the hospltal cafeteria. During the perilod of study, ezgs and custards
were seldom served. Sufficient high vitamin C foods were eaten by some
of the students, so these needs could have been met by careful choice of
foods. The possibility of serving more cheese on the hospital memu is
indicated.

Since students did not vay for their meals, cost should not
have influenced the choice of foods, Several students commented on the
fact that they received more starchy foods in the hospitel cafeteria
than in their usual home dietaries, This probably was true. In view of
the anparently low caloric intekes of many of the subjects, perhaps the

use of some of the combination dishes wag indicated. The use of eggs at

other meals, in addition to breakfast, is suggested, especially since

Do Y



individuals working evenings usually omit brealifast. Devilled eggs, served
2s a salad or a garnish, are often accepted more easily than a breakfast

ezg not done to taste. Leafy green vegetables which are not well-eccevted
wien cooked night te offered In a fresh crien salad with a tart dressing.
Such small changes in methods of food preparcticn might increase conswiption
of certaln foods,

Changes in milk intake varied, witk about the same number re-
vorting increased and decreased intakes. Milk was avallable at all meals,
and also between meals in the nureses' residence. Potatoes and whole-
grain breads were other foods for vhich a fairly large number of students
reported lowered intsaltes, An increase in the amount of macaroni products
and rice eaten cculd partially replace calories lost by lessened potato
and bread intakes. Tre totel findings may indicate thet certain indivi-
duels were eating smaller guentitics of food than they had been consunming
before they enrolled in the school. Comments were made by several of the
ctudents that they ate less now than they did at homne. Thirty students
reported increased coffee intakes., This was the largest single change
in food habits reported. liore favorable changes included increased con-
swiption of liver by 10 individuals, and a decrease in the amount of

candy eaten by 1L,



Teble 6. Chenges in Food Hadits During Training
as Reported by 70 Stulent Murses

IMinker of Students Reporting

Fcod liore now Lzarned Less now Does not
to _eat eat
Millk 10 1 12 5
Zees L 20 g
Custards 2 1 7 17
American cheese 2 11 8
Liver 6 L 5 16
Tresh neats L 1 14
Oranges and gropefruit 6 1 18 1
Tomatoes 7 1 7 5
Fresh vegetathle salads 9 5 9
Svinach 8 3 5 8
Carrote 2 2 5 7
Potrtoes 2 19 L
Ireakfast cereals 6 5 9 15
Whole-grain bread 7 1 12 7
Macaroni, rice, etc. 14 1 5
Yavy and lina beans 4 5 3 16
Rutter and margerine 3 8
Cake 3 14
Candy 7 14 L
Coffee 16 14 5 10




Heuoglobin

Results of a single determinstion of hemoglobin concentration

£ the blood in teste of 71 s*ulent nurses showed a mesn of 13.7 grams
per 100 milliliters, with a range of 1l.5 to 15.8 grams ver hundred
nilliliters. Flgure 1 prescnts a frequency distribution of the values
ottoined. Seventy per cent of 211 cases fell within one standard de-
viation of the mean, or between 12.9 and 1L.5 grame, and all were within
three standerd deviations ahove or below the mean., Hemoglobin concentra-
tions of the individnual suhjects may be found in a table in the Avpendix.

The average concentration ofl13.? grams found in this study is
near the mesan vaelue of 12.4 grams repvorted for LS50 women from the YNorth
Central States (32). The mean of this study also appronches the average
velues of 13.8 and 13.9 grams per cent which have been revorted by several
other investigstors (28,30,3L). The ranse of values in this study weas
rot as great as have been the variations reported in several other
studies, This can provably te explained by the fact that the sut jJects
viere exarmined routirely throughout their training, and any very low
hemoglobin concentrations would heve teen found and treated.

Hemoglobin values heve been found to very within, as well as
anong, individuals. Therefore, results of sirgle determirnations should
not be accepted as absolute values. Such results can be used as indi-
cations of probsbly hemoglobin concentrations of individusls studied.
Findings for this group of studert nurses show that hemoglobin concentra-
tions of these subjects aopsar to be within the normal range.

Yo consistent relationships were found beotween the otrserved
hemoglobin values and intake of specific dietary nutrients. Low

concentrations of plasma ascortic acid occurred at random throughout

the range of hemoglotin values.
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Plasna Ascorbic Acid

Concentration of resduced ascorbic acié@ in blood plasma of 70
student nurses averaged 0.97 milllgrams ver hundred milliliters plasma,
The rance of values wes found to be from 0.2€ to 2.05 milligrams per
cert., TFifty-three values, or 75.7 per cent of all cases were within one
standard deviation of the mean or between 0.69 and 1.25 milligrams per

cent., Only one value vas more than three standard deviations from the

m

mean., Thais was the high concentration of 2.05 nilligrams ver 100 milli-
liters for a student tairinz 500 milligrams of crystnalline ascortic acid
daily in 2ddition to that received in fcod. TFigure 2 chows the distri-
tution of plasma ascortic acld values for this groun. A table in the
Avpendix lists plasma ascortic acid concentrations for the individual
subjects.

The mean plasma ascorblec acid value found in this stuly is
hizher tran the 0,66 millirams per cent reported for women from the
Yorth Central Stotes (37). It is also higher thon the average 0,797
rilligrams per cent recorded by Dodds and MacLeod (17) and the mean of
0.65 nilligrams per 100 milliliters found by laclillan and Todhurter (3L),

There was an aJvsrent limited correlation found between intake
of vitamin C and plasma ascorbic acid concentration. Table 7 shows an
Increasing mean intake of vitamin C with increasing ascorbic acid con-
centrations of tlood plasma. This tarle includes six individurls who
recelved 75 to 500 millisrams of sunplementary vitnmin C each dry. These
additions2l amounts have been included in the intake rances rzcorded in
the table. A wide range of intrkes was observed for each nlasma level.
The low intalkes of vitamin C recorded for certain subjects, whose plasme

ascorblc acid concentritions appeared setisfactory, suggest that the
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vitanin C requirements of some 1individuzls may be muich lower than the

amounts usually considered to be necessary.

Toble 7. Intakes of Vitamin C a2t Increasing Levels
of Plasma Ascortic Acid Concentrstion

Plasra Ascorbic Yo, of Irtaize of Vitamin C
Acid Concerntration Ceses Mean Intake Range of Irtealze

mg./lOO ml. Ng. meg.
0.20-0.2 1 27 -
0.L0-0.59 5 57.6* 21-9L*
0.60-0,79 9 LL.3 31-84
0.80-0.99 23 61,0* 2b-107*
1.00-1.19 19 70.5*% 21-190%
1.20-1.29 7 102.1% 51-212%*
1.40 and over 3 2hl, 2 E2_560%

*Tiures include intake of vitanin suoplements.

Health Eistories

Good health 1s a requirensnt for entrance into, and 1s necessary
for remaining in, nurses' training. This process of selectlon rules out
individusls with poor health records. An examination of medicsl records
for this group gave a general picture of apparently good present health,
The chief 1llnesses of these students during training were unpsr respiras-
tory infections, gastrointestinal upsets, and surgical overations, such
as ~ppendectomies and tonsillectomies, which were ¢f short duration ard
probably had little effect on the nutritional stutes of the individunls

concerned,
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Tood allergizs result in the restriction of those foods which
Yave been found to produce allergic resronses. Since such allergles
were reported by nine of the students, dietary records of these individuals
wvere exnnined for the possible effects on food intake, The aversge
dietary intake of this zroup wos found to be cloce itc the menn for 2ll tre
ectz ctudied, The allerpgy-grcoup ate focds providing an averagze of
1637 Crlories, £9.3 grems protein, 1.79 greoms coleium, 5183 I.U. vitamin
A and 5% milligrems ascorbic acid daily. However, about one-half of
theze subjects had low intnkee of several or zll of the nutrients calcu-
lated., Allergy lists of these students showed that adequate dlets could
be selzacted from the food served, 1f the i1adividurls so desired,.

Since mznstrunl difffculty mayry be a health problaa for some
roung women and nmay Influence distary intake during perlods of catamsala,
certain data revealed by this study are included in this report, The
averagze age of onsst of nonstruation was found to be 12.A rears, with a
renze of 10 to 1€ years. This 1s the menarchezl age reported by Simmons
and Greulich (L2) from the anzlysis of records of 2" giris. Other in-
vestigators (22,59, report that menstruation begins uost often during

thae thirteenth yeor,

5
ct

Teble 8 presants a distribution of the degree of menstrusl 18-

flculty reported by these suhjects. About ons-half reported no diffi-
cultyr, abvout one-third had some discomfort, vhile about one-zixth had

ol

noderately severs difficulty or incapacity with periods. A higher number
of cases of menstrual disconfort were found to occur in the giris vho
started to menstruate between 11 and 13 years of nze, 'rether or not
tris finding is associated with age of onset, with stature, or dboth, 1is

guestioned, since 1t vas aleo dlscovered that studlents of shorter present

hei ht had tended to reach the menarche sarlier than had girls of greater
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oresent stature. A classification of dezree of menstrual d1fficulty by

hei ht showed a mean present height of €2.3 inches for students revort-

Py

tng severe difficulty and an avorage helght of Ll inches for thocse

renorting no difficulty.

Tatrle 8, Tegree of Menstrual Difficulty
Bezoorted by 71 Student Ifurses
Age of o, of Present Height Degree of ienstrual Difficulty
Onset _Cases sean Rangce Scvere  lod, Sc Hod, None
yr. ir, in, no. no. no. no.
19 1 6L.5 1
11 16 63.3 62.0-65.0 1 Iy 3 8
12 15 64,0 55.0-70.5 2 1 6 6
13 2h 6L.L £1.0-71.5 2 1 9 12
1% 11 4.9  €1.0-69.0 5 6
15 3 5.5 L.0-67.0 1 2
16 1 £3.0 1
Totel 71 5 6 24 36

Helzhts and Welghts

For this group of 71 young women an avercge helzht of 64,0
inches, or 162.6 centimeters, was found, with a range of 59 to 71.5 inches,
or 149,9 to 181.6 centimsters, %Weights ranged from 103 to 162 pounds
(46.8 to 723.6 kilograns), with an average weisht of 128.4 pounds (58.L4
kilocrams). Table 9 oresents the averaze weight and the range of weikts
for girls of different hel hts, as found in this study and as compared

with a standard tahle. The range of expected weights 1s recorded as 10



)
[0)N

per cant below the mean expocted welght to 15 per cent ahove that weight.
The average actusl welghts were somevhat hizher than the mean expected
weihts for students between 64,0 and 66.5 inches. Helihts and weights
of the individunl subjects are recorded in a tahle which may be found
in the Aspendix.

Tavle 9, ‘Jei~ht 1a Relation to Height of 71
Student llurses Ages 19 to 32 Y:zars

Yo. of Actunl Veisht Trmected Weisht*
Feisht Coses coon Rangce zan Rangse
in, 1b. 1b, - 1b. 1b.

59.0 1 110 109 99-125
61.0 5 113 106-118 116 104133
61.5 1 103 117 105-134
€2.0 6 115 103-126 113 106-136
62.5 3 13/ 126-147 119 177-137
63.0 5 112 104-170 120 19°-133
63.5 6 117 103-123 22 119-140
€4,0 16 134 113-156 125 112-144
€4.5 6 133 120-148 12€ 112-145
€5.0 5 135 112-146 127 114-146
€5.5 L 135 131-140 139 117-149
€5.0 i 134 124-151 122 119-152
66.5 2 155 148-142 134 121-15%
67.0 2 129 123-130 135 122-155
£7.5 1 145 137 123-157
63.0 1 155 123 104-1%8
69.0 1 138 159 135-172
70.5 1 14¢ 116 131-1682
71.5 1 145 143 132170

*Sesed on the Tadble of Zei:h

t and Veight for Vomen of Di“ferent Ages
by Thomes D. Wood, M. D. (29)
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Tarle 10 shows the average diestaryr Inteke for th

)
0y
2]
=
-2
(%)
o
th

overvelzht girls to be considizrekly lower than is tha mean intake of the

underweignt girls. Tnis finding is in 1ine with the report by Zrowm and

Chison (51) that obese youly woua:n were foinl to Te uaintaining their bodlyr
welzhte on la2ss calories thin those consunal By avers-; 2 youns wonen of

normal weight. Seversl of the obese students 1a a present study were re-

stricting thalr intakes in an effort to lose welght, Two were tnking

u

tirroid extract and baasedirine prednrstione wniler redicel sunervision,

v

They otill rearined in the overwelht groun, howervsr,

tudles of the wel ht chan:os of subjects In this survey pro-

(%]

creral int-restin Tindings, Tehle 11 oresents the pottern of

£
£
[¢]
)
7
/2]
w

Tor total times in tralinia;, and changes war:s deterulncd for six-month anld
rearir Intervels, The Tirires for the first rear in tralning inclule all

students in the staly, wvhile s=2con? yaer fljuras Inclade only those who

wara in, or had completed, thelr second ve-r in the school., Timure

n

civen for the third yzor reprssent the 11 senior students etudied, Over
one-half of the students gained welzht durlng thzir first six nonths in
troiniag, while only ahont 10 par ceat lost wal Lt during the same period,
Tiring the next year and ones-helf, wel:hte tended to resein fairly con-
stant, or to decrease, Ia the small sample of senior students studied,

a pattern of Increased welsht loss was noted during the last year of

training, especially in the last six months,
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A swaery of tor~l welght chance dwrins treining of 172 sutjects

af
1

trance wel:ht and grodustion waight., It should Te nenticned thet veiszsht
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ntrance weight,

excoot In the cmase of one wei:hit loss,

Table 12. Couwarison of ZEntrance Weicht With

Graduation Veight of 12 Student urses

ot , wo. of Ariount o Change
welght Chenge Cosos 1-0 1b, 10-15 1,
no. no.
Yone

o«

o

e

'3
o\ln
W
Pl b}

Average intolzes of food nutrients by growps of students
apnarently useiring, maintaining, or leosing weight during the period of
study are reported in Table 13, The lowest meen dietary intske was
found for the groun losing weight, and the highest average in%ake for
tre gaining group. The reputed value of €52 Crlories daily is low for
a student apparently mainteining body welght., The next lcwest calorice
intalie by an irndividual meintaining weight was 1273, Since the effects
of increased or decresusad caloric intake are not 1linmediate, flgures re-
vorted here may reflect dietarles of cseveral weeks past, or in the crse
of the vary low caloric diet, weight changes may have been measured leter

if the diet had been followed for a limited nunber of days at the time of

study.
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Craleulated daily dietary intakes of many of tlie student nurses

studied ap;ecred somevhat low vhen commared with recomuonded nllowonces,

} e
ot

In szite of thelr aororently low intakes, these stvlents geemed to te in

20d health at the time of study. Thelr average hemozlohin and plesra

(o

ascortic acid valuzss werr: wwithin nornal rangos. WeliFdt chenges tenizd to

Fal

f0llow caloric intakes, The averaze Intake of ceolories bhr the grous of

subjects galalng waifit was nigher then thot of the rowp losing weizht,

Trose wel k't chznges wiiich occurrsd were, in sosh casges, degirallz, These
couon iudtees woull sucsb that the zsnorel nuiritions) status of the

up was gcod at the tise of study, It should be noted trat latales of

1l the suhjects we

)

re not low, Soza etudsnds were sating at righ lsvels,
and,even at lower lavels, feu extrenely low intalzas were recorded,

Saveral quastlions arisz as the roglt of Jindirgs of tlis stuir,
jects meating tlhelr needs, and 1f so, are the
actual ensr. and nubrisnt reguireasnts of this group lowsr than those
usually expected for individuals of thls age range and type of activity?
thelr 1ndividunl
2 long time effect of such deficitst

These student nurses had received instruction in the principles
of nuttriticn and dlet therayr in addition to courses concerned with
ganersl health, Irom the Jata presented 1t csn he concluded that menr of
tha stulents were not naking applicrtion of theoreticel lmiavledze to

actunl practice, The findinss of this study imply = ed for nore effzc-

r]
<%

tive education in the fi=ld cf personsl fosd regulrements anl zood Aleter

hatits, Sirce food consumtion was found to be influenced ty changing



hours of duty, emphasls should te placed on the fulfilling of daily

(63

reguiremants rezardless of the time of n=gls.

Findings of this studyr indicate thrt neals served to the

"
ot
}9
i
o)
V3
ot
3
£
t3
124}
")
(12}
=
[#8)
-3
L
Ve

mutritionally adaguote, The ndeguacy of 1aldividual
dietaries was desendsnt wpon the food choices mode hy the subjects, In
addition to the increased erhacis on education s giested nhove, students
nizht be encourazad to eot wore of certain iatritionally important f£oods

if some suall modific-tions were %o b2 meds in methods of preparing and

serving tham,
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1, Saventr-one student nurses, who ronged in age from 19 to
22 years, wers studiad, Iaformction cttaiasd included dictary historles,

tin and plasma ascortic acid annlyses, diet

and height and wzl ht measureasnts,

2. YMean daily calculat=d intakes wers estimated as 1699
Calories, €0.1 graus protein, 0.78 grams cilciun, 5447 Internntional Units
vitanmin A, and 59 millisrans ascortlc acid, There was found to he a vile
veri~tion in individual inteles, rangsing from 278 to 2491 Calories, 22,6
to 89.1 grams protzin, 1.18 to 1,85 grams calciwa, 1171 to 13,239 Inter-
national Units vitanin A and 19 to 120 millicrams ascorbic acid., Xizher
intaltes of snecific nutriente tended to parallel incrensed caloric
intclkes,

3. A nuaber of students reporteld ecating loss egss, custerds,
citrus fruits, chezse, frash neate, potatoes and whole-grain treads
since entering trainiaz. lenls were missed falrly fregquantly, DMost
stulents ate between mecals., Cne-third drenk more then two glasses of
2ilk dally, Coffee intale tended to be hizh, ec - ecially in cnses of
lower nilk consumption., Irregular hours of worlk apseared to result in
lowered food intskes,

' L, Average henoslobin concentration of the tlood was fournd to

te 13.7 grams, vith a rance of 11,5 to 15.8 grams per 100 milliliters

tlood., o apparsnt relationchip was found betieen henoglorin concentra-

tion and distary intaize of nutrients studi=a,



L4

E. Pesults of one determination of reduced ascortic acid con-
centration of the tlood plasma showed a ranze of 0.28 to 2.05 nilii;rans
ser 100 milliliters, with an average value of 0,27 nilligrams ner cent,
There was a posltive rclationshly demonstroted “etween piasma escortic

acld values and m=an intakes of vitemin C, althouzsh irdividual vari=tiongs

6. Heights of these young women ran;ed from 59 to 71.5 inches
.2 to 121,6 centimeters) and weizhts varied from 122 to 162 pounds
46,8 to 73,6 ¥ilorrans). Aversge stature was found to be €4.0 inches
162,6 centimeters), with a mean weight of 127.% pounds (58.L kilogrems),
Tight suhjects were found to be over 10 per cent below thelr expected
wei-hts for heizght and aze, and eight were more than 15 per cent ahrove
their exuected wel ht:, Thare appeared to be a pattera of weisht galn
durianz the firet six ronths in tralning, followed ty a gradual return to
entrance wel skt For many students,

7. Average food intalke of the overuweiht stadents was found
to be lower than that of underwveizght subject:. Those students losing
weizht were eating fever culorles, and thoss geaining welght were estin
more calorles than were the students whose wei:hts renained constant

during the perlod of study.



COXCLUSIONS

The student nursss studi=d showed variations in thair
application of knowled ;e of recomiiended dietary practices to iadividual
intakes, lany seemed to be eating &t lower levels than misht be ex-

o

rected in view of health edicetion ottained in nurcszse! training.

) )

h food intales of many of thage aub

[0}
>

2cts aoneared to

C_.A.

be somevhat low, thelr averase hemoglobin and ascortic acid concentra-
tions were within normal ranges, and nz2eriy four~fifths vere maintaining

or increasing thelr weishts., The presant general health of the grow
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NUTRITIONAL SURVEY - SPARROW HOSPITAL
Spring 1949

Name Class Date

Home address If you live in a town give its size

Do you, or have you ever lived on & farm?

Birth date Age Sex

Place of dbirth

Nationality, Are you a citizen of the U.S.?

Father's birthplace

Mother's birthplace

How many generations has your family lived in the U.S.?

How many members are there in your family?_ At home?
Father
Mother
Brothers Younger? Older?

Sisters Younger? Older?

Are all members of your family living?

If not, give cause of death age at death relation

Yho is wage earner in your family? Occupation?

Has he worked steadily during the past 5 years?

If not, give reasons

Do any other members of your family contribute to your support?
Father's education: Grade completed Collegze Degree
Mother's education: Grade completed College Degree

How many rooms are there in your home?

Does your family own your home? Rent 1t?

Approximate rent
(velow $30, $30-$60, over $60)




Page two

Have your eating habits changed since entering training?

Check ( ) the foods that you eat now but did not eat at home. Mark (x)
the foods you do not eat. Also indicate by "more" or "less" any changes
in amounts of foods eaten since entering training.

Milk Macaroni, rice, etc.
Coffes Carrots

Liver Navy or lima beans
Eggs Butter or margarine
Cake Meat (fresh)
Breakfast cereals Potatoes

Oranges and grapefruit Whole grain bread

Spinach Candy
American cheese Tomatoes
Custards Fresh vegetable salad

Others, or comments:

How often do you eat out?
Do you eat between-meal snacks? Often? Seldom? Regularly?__

Do you eat at bedtime? Often? Seldom? Regularly?___

Does your home have electricity?

running water?

bathroom?

Does your family have an automobile?

radio?

refrigerator? mechanical ice

How many hours of sleep do you get when on day duty? 3-117
Nighte?

How much sleep have you had in the past 24 hours?



Page three

Did you work before entering training? Occupation?

Method of financing education

Do you participate in sports: actively? occasionally?

never?

What sports do you particularly like?

When did you last have ice cream

candy

gum

soft drinks

tea, coffee

Do you teke vitamin preparations? What kind?
Do you take iron medication? What kind?
Do you take laxatives? How often? Vhat kind?

How many glasses of milk do you drink daily?

How many glasses of water do you drink daily?

Wthat foods do you usually eat for breakfast?

Dinner?t

Supper?
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MEDICAL HISTORY

Name Date

Check once the conditions which you have had and give approximate dates.
Check twice those you now have.

Acne Jaundice
Bronchitis Allergies (specify)
Chickenpox Tonsillitis
Measles Colds, frequent
Whooping Cough Pneumonia

Diarrhea Migraine headaches
Diphtheria Infantile Paralysis
Scarlet Fever Smallpox
Tuberculosis Appendicitis
Typhoid Fever Mumps

Rheumatic Fever Other (specify)

Joint pains

Have you ever had any surgical operations? ZExplain

Have you ever had any broken bonest? Explain

Have you ever been confined to bed for longer than 2 weeks?

If so, why and how long?

Do you have a family doctor? Dentist?

Yhen did you last see a dentist?

Yhen were you last under the care of a doctor?

Are you taking any medications now?

Is any member of your family now under doctor's care?

Yhy?
Do you ever have: Shortness of breath Sore mouth
Loss of appetite Chest pain Swellings Nausea or vomiting

Fainting spells Cramps Boils



Page two
Menstrual history:

Age of menarche

Length of cycle

Duration of period

How many napkins do you use?

Pain (describe)

Is medication necessary?

Has either of your parents or any brother or sister had:

Tuberculosis Diabetes
Insanity Cancer
Epilepsy Heart Disease
Gout

Any significant loss or gain in weight before entering training?

Since enrolled in the school?

Weight upon entrance

Date Height Weight Hemoglobin Plasma ascorbic
acid

Record of illness during study.
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RECORD OF M=ALS FOR ONE DAY

Name Day Date

DIRECTIONS:

List all the foods that you have eaten in the last 24 hours, including
butter, sugar and cream, and beverages.

Tell whether food was raw or cooked, and if cooked tell how, as raw ap-
Ple or baked apple. Describe mixed dishes such as salads, stews, sand-
wiches, etc,

Tell whether bread was made of corn, rye, whole wheat or white flour, as
corn muffins. .

Give approximate measure (e.g. 1 slice, 1 cup, etc.) for each food.

FOODS EATEN FOR BREAKFAST

1. uo 70
2. _5. 80
3. 6. 9.

What foods did you eat or drink between breakfast and noon?

FOODS EATEN AT NOON

1. L, 7.
2. _5. 80
3' 6. 9'

What foods did you eat or drink between the noon and evening meal?

FOODS EATEN AT EVENING MEAL

1. 5Se 9.
2. 6. 10.
3. 7. 11.
L, 8. 12,

What foods did you eat or drink before you went to bed?

Vitamin preparations Amount
Iron medications Amount
Other medications Amount

Time of duty (e.g. 7-3 P.M.) Ward
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CALCULATED AVERAGZ DAILY INTAKE OF FOOD NUTRIENTS BY 68 STUDENT NURSES

Subj. Calories Protein Calcium Vitamin A Vitamin C
Xo, Gm, Gm, 1.0, _mg,
1 1964 66.7 0.89 5127 62
2 1493 Ly ,9 0.54 3049 53
3 2274 76.5 0.86 7660 63
L
5 1984 75.9 1.14 4681 62
6 1863 65.1 1.16 L7206 27
7*
8 1448 52.1 0.84 1463 31
9 1897 Lg.7 0.30 1857 21
10 2u81 89.1 1.85 9160 130
11 1612 60.8 0.89 2737 65
12 1951 73.2 1.11 L4330 62
13 877 41,2 0.18 7607 115
14 1958 73.3 1.08 7025 L6
15 2085 66.7 0.76 2818 33
16 1831 68.2 0.97 3743 L7
17 1936 66.5 1.08 7288 60
18 1593 51,2 0.64 6849 89
19 1976 72.2 1.21 8142 L9
20 2038 70.2 1.06 11015 67
21 1644 61.9 0.80 Luypy 70
22 1380 54,0 0.68 5017 51
23 2305 83.0 1.29 7451 97
24 1981 74,0 1.16 9002 8L
25 2188 80.3 1.19 3260 75
26 1604 53.9 0.68 L960 31
27 1673 57.0 0.61 6901 39
28 2108 76.5 1.29 3091 63
29 1309 36.8 0.38 3667 53
30 1353 L6.9 0.20 3557 51
31 1564 68.1 0.93 5335 31
32 2103 74,2 1.17 7997 84
33+
34 1580 Lg,.s 0.55 5436 68
35 1743 65.0 0.72 6740 52
36 1941 69.6 0.68 3674 83
37 1304 38.0 0.30 2725 58
38 1884 65.0 0.76 6147 63
39 1461 u7.2 0.43 3082 38
Lo 2067 78.4 1.27 [1DI%:} 83
L1 1253 35.1 0.37 1687 24
L2 20L5 64,7 0.77 3350 107
L3 1850 58,6 0.85 6247 60
Lipxw 1522 Lg,2 0.42 10934 i
Ls 1636 57.7 0.74 3721 3l
Lww 1714 65.2 1.10 2496 L8
L7 1783 57.0 1.03 6164 72
L8 1268 L49.9 0.61 Lo88 39
L9 2173 78.1 1.09 6575 75
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Calculated Average Daily Intake of Food Nutrients by 68 Student Nurses
(Continued)

Subj. Calories Protein Calcium Vitamin A Vitamin C
No. Gm, Gm. 1.U, mg,
50 1374 Ls.6 0.29 3211 27
51 858 32.6 0.25 3697 %4
52 1580 61.1 0.81 5792 79
53 1719 62.9 0.87 7199 Lo
5k 1687 67.2 0.98 7484 19
55 1763 63.2 0.58 2133 34
56 1827 61.6 0.86 13280 56
57 1339 36.0 0.20 1171 36
58 1302 56.8 0.67 9842 L8
59 1612 50.4 0.67 3044 L6
60 1428 51.2 0.28 10850 108
61*** 1473 60.1 0.77 2055 37
62 1270 51.8 0.77 3892 34
63 1131 65.8 0.97 11078 39
64 1753 69.9 0.83 8556 Lg
65 1709 54.3 0.21 k573 Lo
66 1656 65.5 0.97 5224 93
67 1503 53.6 0.74 Loy 62
68 2043 65.8 1.07 9632 9L
69 1120 57.5 0.79 7313 99
70 1913 52.9 0.43 2235 80
71 1769 47.8 0.61 3448 70

* Food records not returned
*% Six-day period
**% FTive-day period



INTAKE OF DIXTARY SUPPLEMENTS BY STUDENT NURSZS DURING PERIOD OF
RECORDED FOOD INTAKE

Subject Name of
Numger Supplement Amount Taken
5 Ascorbic Acid 500 mg. daily
6 Ferrous Sulfate 15 grains for 3 days
9 Ascorbic Acild 250 mg. one day
Multicebrin 2 gelseals for 2 days
12 Multicebrin 2 gelseals daily
13 Multicebrin 1 gelseal daily
27 Mol-Iron 3 cepsules one day
54 Multicebrin 1 daily
56 Ferrous Sulfate 5 grains one day
69 Multicebrin 1 daily

COMPOSITION OF DIZTARY SUPPLEMENTS

Name Manufacturer Composition
Gelseals E1i Lilly Thiamin Chloride 3 mg.
No. 100 Mul- & Company Riboflavin 3 mg.
ticebrin Pyridoxine Hydrochloride 1.5 mg.
Pantothenic Acid (as
Calcium Pentothenate) 5 mg.
Nicotinamide 25 mg.
Ascorbic Acid 75 mg.
Vitamin A 10,000 I1.U.
Vitamin D 1,000 I.U.
White's White Labora- Ferrous Sulfate (3 gr.) 195 mg.
Mol-Iron tories, Inc. Molybdenum Oxide (1/20 gr.) 3 mg.
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INDIVIDUAL BLOOD FINDINGS, HEIGHTS AND WEIGHTS

Sub ject Hemoglobin Ascorbic Acid Height Weight
Number  Age*  Gm./100ml,  mg, /100 ml, in, 1b.
1 20 13.2 1.27 63.0 104
2 21 13.0 1.17 63.5 109
3 20 13.2 1.52 65.0 134
L 20 15,8%* 1,13+ 61.0 118
5 21 12.6 2.05 62.0 120
6 21 14,0 0.26 64,0 151
7 21 13,8 1.47 65.0 138
8 20 13.9 1.12 67.0 130
9 21 12.9 0.92 64.0 129
10 20 14 Lwn 1.03 61.5 103
11 20 12,2 1.28 66.0 127
12 21 12,6 1.33 61.0 108
13 22 13.9 1,10 66.5 162
14 23 12.8 0.78 66.0 124
15 19 14.6 0.73 62.5 126
16 19 13.5 1.00 63.5 103
17 19 14.8 0.97 65.0 145
18 20 14,6 1.00 62.0 126
19 20 14,0 0.57 63.0 108
20 26 14,0 0.92 65.5 133
21 19 12.8 1.05%%% 61.0 118
22 19 15.3 1.22 63.0 130
23 19 13.0 0.89 71.5 145
24 19 14,0 0.78 63.5 128
25 19 13.2 0.47 62.0 105
26 19 14,0 0.65 62.0 112
27 19 12,6 0.44 64,0 123
28 19 13.9 0.84rxs 63.0 113
29 18 14,8 1.07 65.5 140
30 19 13.6 0.92 64,0 139
31 21 13.2 0.48 59.0 110
32 25 15,1 1,01%** 64,0 125
33 21 13.1 1,03 65.0 112
34 21 12.5 1,24 64.0 113
35 32 13.0 0.70 69.0 138
36 21 13.6 1.25 67.5 145
37 19 14,6 1.01 66.5 148
38 20 13.6 0.90 64,0 156
39 20 14,0 1,01 61.0 115
Lo 23 13,2 1,12 64,0 118
L 20 15.1 0.80 63.5 122
42 19 14.8 0.93 65.0 146
L3 22 13.0 0.90 64,5 128
Ly 22 15.4 0.81 64,0 137
Ls 19 13.4 0.62 64,5 130
ﬁg 13 12.2 1,00 64.0 130
1 14,2 0,87%%e 63. 12
Lg 19 13.2 0.62 6%.8 113
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Individual Blood Findinzs, Heights and Weights (Continued)

Sub ject Hemoglobin Ascorbic Acid Height Weight
Number Age* Gm, Z].QQmJ.. ne, /100 ml, in, 1b,
L9 20 13.8 0.95 62.0 103
50 20 4.0 0.9 64.0 130
51 20 4.0 1.04 62.5 147
52 21 14.0 1,04 6l4.0 138
53 19 13.5 0.92%** 64,0 122
54 19 13.8 0.58 63.5 112
55 19 13.5 0.94 6.5 120
56 28 12,1 0.94 64.0 142
57 20 13.9 0.88 65.5 134
58 yal 13.2 0.94 62.0 125
59 20 14,2 1.05%%s 66.0 151
60 20 13.8 1.52 68.0 155
61 20 14.0 0,99+ 64,5 148
62 21 13.9 0.75 64.0 125
63 21 14,2 1.17 64.0 156
64 20 13.5 0.64 66.0 134
65 22 13.9 0.92 67.0 128
66 20 12,6 1.14 64.5 126
67 19 13.9 1,06%*# 65.5 131
68 19 11.5 0.89 62.5 131
69 19 13.8 1,25%%# 64.5 148
70 20 13.5 hemolyzed 70.5 145
71 19 13.5 0.91 61.0 106

* Age of nearest birthdgy
** Baged on single value (no duplicate)
*** Baged on 2 determinations on single sample (no duplicate)
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