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INTRODUCTION

Surveys of eating habits of teenage young women have been made in recent

years to appraise nutritional status. There is growing concern for the

nutritional status of this group since many girls marry before they are out

of their teens and may be subject to the extra nutritional needs of pregnancy

vhile still in their teens.

Intakes of protein and iron are of special interest during late

adolescence and pregnancy. Nutrition studies of college women have been

reported, and some studies have been made of student nurses. Cursory studies

of the diet habits of student nurses have been made over the past three years

by the writer involving students enrolled in nutrition classes. It was

observed that many of these students had poor nutrition patterns. This study

of dietary practices and nutritional status of student nurses was planned with

these obJjectives:

1.

2.

To explore dietary habits and actual food consumption as reported in
two separate one-day recall records made within a three month interval.
To learn whether there were any changes in the students dietary habits
as the result of a semester course in foundations of nutrition and
other phases of health educatiom.

To attempt to discover the general nutritional level as shown by
height, weight, and hemoglobin concentration.

To determine, if possible, the effect of iron and protein intake on
hemoglobin concentration.

To compare calculated intake of some food nutrients (protein and iron)
with findings in literature, and with recommended allowances of the
National Research Council.

To add to present information certain data obtained from a study of

healthy student nurses.
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REVIEW OF LITERATURE
Dietary Survey Methods

The use of several methods simultaneously in the evaluation of a group
yields a more complete picture than does the use of a single determination.
For a group it is possible to use the 2l-hour recall method to determine a
representative food intake. In assessing individual food intake, the more
detailed three or seven day dietary records or dietary histories reveal a
more accurate picture.

Cbarlotte Young (1) and others using data gathered from 1947 - 1958
from five northeastern states representing seventh, eighth, and ninth grade,
high school and college students, pregnant women and male industrial workers,
made a comparison between dietary intakes as obtained by dietary histories
and by seven-day records for the same subjects. It was found that the dietary
history did not give the same estimate of intake for an individual as the
seven-day record but differences between methods when applied to college
home economic students were much smaller.

The same group (2) made a comparison of the use of the dietary history
versus 2li-hour recall, and the seven-day record versus 2i-hour recall, as
methods of estimating the nutrient intake of an individual and a group.

Data for these comparisions were obtained from three different population
groups: grade school children, high school and college students, and pregnant

women.

For an individual in any of the three population groups studied, the
24-hour recall did not give the same estimate of intake as the dietary
history, nor the same estimate of dietary intake as the seven-day record.
The history and 24-hour recall gave results which were in better agreement

for the college group studied. For the mean of a group, the seven-~day



record and the 2h-hour recall teanded to give tke same estimate for the
dietary intake for most nutrients. Under certain circumstances, it is
possible to substitute the 24-hour recell for the seven-day record in
estimating m intakes. When an estimate of tlic mesn Intake of a group
of roughly f£ifty persons is desired, acd when an error of 10% car be
tolerated, the shorter simpler 24-hour recall may be used.

Faith Chalmers and others (3), used the same study of the nutritional
status in the northeastern pert of the United States and attempbzd to answer
the question of how meny and which days should be used in a dietary record.
For characterizing a group by its mean intake, a oue-dsy record wis found to
be the most efficient. No "day effect" could be discerned excew: in thre
college group which Lad a lower intske cover the weekend.

Three papers in the Americsn Journal of Public Eealth (4)(5)’5) analyzed
the present status of dietsry surveys and suggested improvemex&ts ". presently
used methods. ‘

Young and Trulson (4) came to the coaclusion 42zt because o! the doubtful
validity of currert methods of dietary surveys 1t was difficult o evaluate
their usefulness. Secondly, it was evidenh thst new methods would s:rve a
useful purpose.

In further discuss'.:‘u.oza o2 the (5) eccuracy of current methods Whii'ng
and Leverton have compared resulis ¢f coliecting and processiry dleta’r data
by two metheds: Laboratory anaiysis &nd caleuilabhioa from food-v:lue teblea.
Laboratory analysis 1s expernsive and tlme consuming but the moa£ accurute.
For the food tables, if relinble results are to be obtalned, coswn or usual
foods simply prepared must be used, descripiliors must be accus=’.2 and adequate

times of study and adejuate numbers of individusis mist dbe us e
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As a partial solution to some of these problems, Wiehl and Ried (6)
have considered the development of new and improved methods of obtaining
dietary information. The suggested a short schedule of simple questions
to be developed and field tested in an effort to find & practical means for
obtaining information needed to classify individuals according to dietary
practices. ‘

The record would not be designed for analysis of quantative estimate
but would permit grading of ltems into four or five categories. The short
questionaire for this study/would b ldentified by simple non~iechrical

1]

questions and planned so *hat broad differences could be recoimized.

There was a chance for error in the 2L-hour recall metbod in assuming
that the subjects could estimate the size of portions eaten. In the study
made by Charlotte Young and others (7), as a report of one of a series
growing out of the Northeastern Fegional Research Project Ni-4, it was
determined that on a group basis calculated nutritive value: of estimated
and measured food intakes showed émall and inconsistent differences in

most cases,
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REVIEW OF LITERATURE

Reported Food Intakes cof Young Women

A review of studies of the food intakes of young woren, chiefly college
students, shows comsiderable variation in dsta reported. Odland (8) and
others reported in 1955 the results of a study of seven day food records made
by 100 Freshmen women at Montana State College. Thelr records showed a mean
daily intake of 2,060 calcries, T4 grams of protein, and 10 milligrams of iron.
The range of intakes was from 560 to 4,980 calories, 27 to 154 grams of protein,
6 to 25 milligrams of iron. Another study reported by Fry (9) in 1959 showed
that 144 dental hygienists, ranging in age between 18 énd 25 years (81% 18 - 20
years old), who completed a seven day record of their daily food intake, had a
mean caloric intake of 2024 calories, Tl grams ¢f protein and 11.05 milligrams
of iron. Scoular and Fosters (10) reworted in 1946 the results of a study of
106 college women from Texas whose mean age was 13.2 years. Data was collect-
ed by means of fourteen day food reccrds covering two perisds. The study
showed a mean caloric intake of 2hL5S calories, 93.9 grams of protein and 18.20
milligrams of iron for the first periocd, and a m=an intake of 2410 culories,
99 grams of protein, snd 22 milligrams of iron for the second perlod. Fourieen
college girls were studies in Rhode Jzland (7) for oxe dey, during whilch they
recorded thelr food intaks &t the college cafeteria. The mean of their meesured
caloric intake was 1,670 calories, the mean protein intake 56.7 grame, the mean
iron intake 8.1 milligrams. Marin (11) studied a group of Tl student nurses who
compiled sever day food records. Their mean caloric iatare was reported as 1699
calories, the mean prectein intake 60.1 grums. Forty-five student nurses from

Flint (12) who studied at Flint Junicr Cellege ia 1960, used the twenty-four



¢ e ———

U

kour recall method and reccrded their food intele in a nuirition latoratory
class session. Their caloric iniske rargsd fioa 1670 to 2450 zalorles with

a mean of 2100 calcries, the protein intexe ranged from 53 to 142 grams, with
a mean of 95 grams, the iron intake ranged from 7.5 milligrams to 21.6 milli-
grams, with a meaa of 12 milligraxs. letary sludies ¢l young wonea of college
age, 10 - 20 years, in New York, Maire, Rucde Icland, West Virglria, and
Montana as reported by the Shate Agriculivrul Fxpesiment Stations (12) from
194T through 1953 revesled a meun indeke of 2033 caloriszs, 75 graas of protein
and 11 milligram of iron.

Hemoglobin

‘Estimations eof hemcglcbin copcentration ezd erythrocyte count are ccmmon
laboratory procedures usa2d Irn the assessment of the gtatus of nuSrition.
Donelson (14%) reported in 1645 on She nubtritlowal status of 4S50 college women
in the Midwesternm states, Iowse, Kansas, Miarassitz, Nebraska, Oklshoms, &nd
Wisconsin. The mean hemoglobin corncantiaticn wes 13.4 grems per 10ce with a
mean range of 13.0 grams to 13.7 groms. Women ccllege students 16 - 20 yesrs
in (13) Maire, Rhode Izland, and West Virginia hsd maern hemogiobins ¢f 13 grams
per cent, 12.5 grams per cent and 13 grams per cent respectively per 100ce of
blood. Marin's study (11) showed a mear hewsglchia concentraticn o 13.7 grams
with a range of 11.5 grams to 15.8 grams per 100 ml.

Odland aad {stle (15) reporsed in 1956 the resiults of clinical aand biochenm-
ical studies of 112 Montana fifteea year old girls. Memn hencglcobin lovels wers
13.5 grams and 14.6 grams per 1lUce respectively far 4wo reglons. Iron lateke
and hemoglobin laval wera ceirelataed as the 1 per cent level of slignificance
(r = 0.300) for all studeats. McAllister and Molsberry (1£) reported in 19LT

hemoglobin concentraticna rasging from 12.01 40 15.52 graws per 10GCce of blood,
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with a mean of 14.20 * 0.79 gram for thirty college women studied. These
women were students at Virginia Pslytechnic Institute. Their agss rsnged
from 17 to 26 years with a mean of 19 years. Gutowska and Ellms {17) studied
161 girls ranging from 17 to 22 years. Data on hemoglebin concentration,
determined by the acid hematin method showed the rangs of hemoglobin varied
from 9.5 to 16.0 grams per 100 ml. of blood, with a mesn value of 13.8 grams.
Sheets and Barretine (18) studied the hemcglobin ccncentration of 604 Migsis-
sippl college women ranging in age frem 16 to 20 years in 1G44. Using the
acid hematin method of Newcomer for the determination of hemoglobin, concen-
trations ranged from 8.8 to 15.7 grams per 10Ccc cf blocd, with a mean of 12.4
grams.
Summary

A review of the literature of the last fifteen years reveals that infor-
mation concerning dietary practices and nutritiorel status cf a population
group can be cbtained by using dietary history, food intuke records, and a
twenty-four hour recall methnd. Feor a group, the last p:thod, which is less
time consuming can sarve 4o ldentify food intakes repr:s:i:nting a group pstiern.
If the record does not Include a Saturday or Sundasy for :ollege girls etudied,
any other day may be chosen for the study. Estimating %ie fcod intske is as
accurate as welghing the food Intake in obtsining a gre:p mean for nutrisats.

At least fifty subjects and preferably cre hundred :ubjects are needed
to study a groups dletary intake. The group in this st.ly is small and so
may not be representative. College students have serve.. as subJects for many

of the recent nutrition studies of young woiren. Since :.rses In training are

within the age range of cocllege students and engage in rderate activity,
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results of college studies were used for comparisoa with fiadizngs of the
present study along with two (11) (12) other studies of student nursss and

one study ef dental hygienisis. (3)
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EXPERIMENTAL PROCEDURE

Subgects

Students enrolled in St. Joserha Ecsplital Schoel of Nursing, Flint,
gserved as experimental subJects for this survey of nutritional status and
dietary patterns. Data were obtained from 38 students who lived in the
nurses dormitory and ate most of their meals in the hospltal cafeteria.

Diet Records

In February, students were asked to fill out a food inteke form, using
the 2U-hour recall method, during the firet nutrition laboratory class period
of the semester. In May, a second one-dey Intake was recorded. From these
records the calories, iron, and protein were calculated and entered on a
form. For additional information, merus end recipes of fcods served on the
day studies were made were chbtsized from the hospital dietitiors.

Height & Weight Records

Heights and welghts of subjects were cbtalned during the wesks of the
recorded food intekz=s. SubJjects were weighed without shees and while weare-
ing ordinary clothing. A sliding rule stiached to the scale wes used in
measurement of heights which were taker also withoit shoes. Records of
entrance welightz end monthly welghts through the firat yeer of training were

obtained from the schoel racords.
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Hemoglobin

The hemoglcbin ccncentraticn of the blood was determined twice for each
subject. One sample was taken in September when the student entered the schocol,
and a second sample was taken in June at the end of the schcel year.

The samples for the tests were drawn frcom a Tcce tube of bleood taken for
general hematolcogy from the vein in the laboratory. Tests for hemoglobin were
determined the same day.

The cyanmethemoglobin method (19) for determining the grams per cent cf
hemoglobin in 100 ml of blood was used. In using this methcd, an accurately
measured volume of blood (0.02 ml) was diluted in an accurately measured volume
of the diluent (4.ml). The diluent, Drabkin's diluent solution, consists of
Na HCo3 3 gm., potassium cyanide (KCN) 150mg., potassium ferricyanide (KsFe(CN)6)
600 mg., and distilled water to three liters. The hospital laboratory made up
its own solution, it was discarded when it became turbid, stored in a brown
bottle and a fresh solution was made up each month.

Ferricyanide converted the hemoglcbin iron from the ferrous to the ferric
state to form methemoglobin, which then combired with petassium cysnide to
produée the stable pigment, cyanmethemoglobin. Theze twn reacticoas were rapid
and staichiometric.

The diluent was used in the amcunt ¢f 4.0 ml te .02 mi of btlond, a 1:201
dilution. In this method there was:ﬁ 1% accurascy, .5 gram reproducibility, 95%
accuracy to answer the objectivity cf the test, and the test 1s specific since
it measured total hemcglobin (19).

The optical density of this unknown sclution was then compared with that
of the standard using an electrophotometer. The optical density was taken to

be directly proportional to the concentration of the pigment. Thz color
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intensity was measured in Bausch and Lomb electrcphotometer set at the 540 mu
band. Cyanmethemoglobin because of its broad absorbtion band in the region cf
S4LO mu is adaptablé to photometry and soluticus if the pigment are stable.

The determination of the optical density at various wave lengths of a dilute
solution of a hemolysed normal blood (standard) and the repetition of this same
procedure in the unknown sample gave the grams % of hemecblobin in the sample.

The standard of reference was crystalline humsn hemcglcobin prepared by the
method of Darabkin (20). This was a ecluticn conteining 1 milliatom ¢f hemo-
globin iron per liter which has a millimolar extinction coefficient of 11.5 in
a one centimeter absorbtion cell at & wave length of 540 mu when measured as
cyanmethemoglobinf The iron conteﬁt of hemoglctiln 1s assumed to be 6.335 per
cent, which corresponds te an ejuivaleat weigh% for hemeglobin of 16,700 per

atom of iron.






PRESENTATICN OF DATA AND DISCUSSION

Food Intake Records

In February at the beginning of the semester course in mutritica, 38
student nurses were asked to record all food eater in the previous 24 hours;
using the recall method. Amcunts of food e&ten wera estimated except for milk
which was available in half pint and pint cartoms.

The daily intake of calories, proteins, amd irom was calculated by use of

Composition of Foods, the Umited States Department of Agriculture, Hamdbook # 8,

A gecond 24-hour recall was made in May followinrng four momths of mutrition
education to see if there had beem any changes in iatake or dietary patter:ne,
The subjects were divided into three groups accordinmg to height;

'Short (58-61"), Medium (62-64"), and Tall (64.5 - €8.5").

TABIE 1 - AVERAGE CALORIES, IRON, AND PROTEIN

CALORIES CALORIES IRON IRON PROTEIN PROTEIN
AVERAGE AVERAGE  AVERACE AVERAGE  AVERAGE AVERAGE
INTAKE  INTAKE INFAKE  INTAKE INTAKE  INTAKE
PERIOD 1 11 I 11 _1 11
GROUP I (8) 1622 1838 8.3 9.6 67.8 75.6
SHORT- 61"
OR 1ESS
RANGE 1248- 1297- 5.3« 6.5~ 40.7-  62.4-
2242 2854 15.9 13.1 100.0  112.0
GROUP II (10) 1957 1811 10.4 9.4 69.0 74.0
MEDIUM-
62 - 64"
RANGE 1265- 1402- 6.6- 7.0- 50.8-  47.2-
2372 2417 15.8 13.3 87.0 0.4
GROUP III  (20) 1925 1819 9.08 9.61 73.5 76.0
TALL-
64.5 - 68.5"
RANGE 1038- 1101- 7.2- 3.4- 48.4-  41.1-

3122 3923 13.1 14.9 112.2 125.9
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CALORIC INTARES

g

Intake of calories ranged fromwlloo to 3925, with a mean of 1886 the first
period amd 19i4 the second period for the whole group, Avarage caloric intakes
in the first period ranged from 1622 for the short girls to 1957 for the girls
of medium height amd 1325 for the girls of tall height. The second period the

mean for all groups was much the same, for the short girls 1838, the medium
s

.

girls 1811, amd the ta&ll girls 1819, Students from all three groups were
represented by high aad low calorie intakes., The nime girls who were overweight
in the first period had a meanm iatake of 1721 czlories while tha five who were
underweight had a mean imtake of 1264 calories.

In the secomd period the mine overweight girls had a mean intake of 1634
calories while the five who were umderweight had a meam imtake of 1731 caloriea.
These are small numbers for a samplimg but the overweight girls lost a total of
26 pounds im the four momths, the underweight girls gained oaly 5 pounds.

The average caloric irtake of this group of yourg women for the period
studied was lower tham im most studies reported, except for ths group of nmurses
studied by Marim, whose meam imntake was 1639 calorieg¢. Mcst other studies of
food comsumptiom have reported a&n average imtake of about 2000 calories for
college students im this age range.

Recommended dietary allowances for this group are higher them the mezn
intake found for this moderately active group of girls, the recommemded imtake
is 2400 calories.

A summary of the calculated average distary iatekxe of this group of

student murses is preseztad im Tsble 1,
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PROTEIN INTAKES

Protein intakes ramged from 40.7 grams reported by ome studemt im the
short group to 125 grams ropqrtod by a student im the tall group. Average
intakes ramged from 67.8 grams for the short group to 76 grams for the tall
group. The meam proteinm imtake im the first period for the whole group was
69.5 grams, in the secomd period the mean was 75.3 grm; Ia the first period
92% of the 38 studemts had a proteim imtake which was two-thirds or more of
the recommended allowamce. Im the secoad period 89% of tt.ho students had a
proteia imtaks that rcprquntod twosthirds or more of the recommended allowance
of 75 grams of proteinm daily.

It is particularly unfortumate whem proteim imtakes are low for this group
of girls, for they are a group who meed an adequate proteinm reserve im prep-
aration for possible early marriage amd pregmamcy. Of more importamce is the
perceatage of calories yiol:dod by proteim, These 38 studeats im all cases
derived over fifteen per cemt of their calories from dietary protein as
recommended by some mutritiomists.

?rqtch intake was adequate and sometimes high for this group because
expensive proteim foods were available to them at the hospital at mo extra
cost to them, Also milk was available amd most of the girls liked milk amd
drﬂnk at least two glasses or more daily, at mealtime and between meals.

In the preseat study a progressive imcrease im proteim occured with
ué:«uiﬁ calorie intake, The mean imtake of 69.5 grams for these studemts

compares with the fimdings of 71 grams daily by Fry (12) and 74 grams by
Odland (11).
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IRCN INTARKES AND HEMOGLOBIN CONCENTRATICNS

Iron intakes for the student nurses studied were very low. Only 31 Z of
the whole group reported imtakes that were two-thirds of the recommended allow-
ances., Iron intakes ranged from 3.4 milligrams 28 reported by a studeat im the
tall group im the second pe;iod to 15.8 milligraems as reported by a studemt in
the medium group. Meam intaks was 8,3 milligrams im the first period for the
short group with an imcrease to a meam of 9.6 milligrams for the same group im
the second period. Ths Medium group did mot show a correspomdimng imcreazse from
period I to period II, the meam for period I was 10.4 and it dropped to 9.4
during the secomd period. The tall group reported a meanm intake of 9,08 milii-
grams the first period aad 9.61 milligrams the secomd period.

The mean intake for the whole group was 9.1 milligrams for the first pericd
and 9.78 milligrams for the second period. These mesn intakes agree most closely
with the 10.0 milligrams reported by Odlaad (11), although they are lowar thanm
those found by moat other imvestigators, with the exception of the 8.1 milligrams
reported by 14 college students in Rhoda Island (14).

The group of studemts studied very ceidom chose ton eat aggs for breakfast
or at other meals, Green leafy vegatabler, peasg, beans and lentils were not
popular foods, nor were ceresals a popular item,

The nurses studied wera macessarily a sslectad group since applicants for
nursing school would mot have been accepted 1f they showed evidance of very low
hemoglobin. These student nurses had hemcglobimsthat ranged from 11,8 grams per
cent to 14.9 grams per cent iw period I, and 11.8 - 14.5 grams par ceat in the
second period. Tha mean valua was 13,1 in the firet period with a slight drop
to a value of 13.0 in the sacond pericd. These mean values are similar to those
found by other imvestigators rangimg from the mesn value - 12,4 (23) reported by
Sheets and Barrentine to a mean value of 14,0 reported by McAllister and

Molsberry (21).
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TABLE 2 - AVERAGE HEIGHTS, WEIGHTS, AND HEMOGLOBIN CONCENTRATIONS

HEMOGL HEMOGL HEIGHT HEIGHT WEIGHT WEIGHT
GRAMS 2 GRAMS %  INCHES INCHES POUNDS POUNDS
AVERAGE AVERAGE ' AVERAGE AVERAGE AVERAGE AVERAGE

@

PERIOD 1 !II 1 I1 I 11
GROUP 1I (8) 12.9 12.5 59.9 59.9 109.7 109.0
SHORT
61" or Less
RANGE 12.0- 11,.8- 58"- 58"~ 95- 93-
13.7 13.3 61" 61" 125 117
GROUP 1II (10) 13.3 13.4 62.8 63.0 124.0 123.0
MEDIUM
62 - 64"
RANGE 12.0- 12,2~ 61"- 61"- 105- 105-
14.1 14.5 64" 64" 135 138
GROUP III (20) 13.1 12.9 65.7 65.7 134.6 134.6
TALL
64,5 - 68,5"
RANGE 11.8- 11,8- 64.5"- 64.5"- 114- 114-
14.9 14.5 68.5" 68.5" 166 160

TABIE 3 - CHANCES IN HEMOGLOBIN CONCENTRATIONS FROM SEPTEMBER TO MAY

HEMOGL HEMOGL IRON IRTAKE

— SEPT. MAY SEPT. MAY
Subject 2 12.3 12.9 { .6 grams % 15.8 8.6 -
Subject 5 14.9 12.4 -2.5 8.4 8.5 0
Subject 12 12.9 13.7 ¢ .8 10.0 9.9 0
Subject 18 12.5 11.9 - .6 7.7 9.0 ¢
Subject 21 13.7 12.2 -1.5 9.5 11.4 4
Subject 24 13.3 12.4 - .9 7.6 6.4 -
Subject 25 12.9 12.2 - .7 5.3 9.1 4
Subject 32 11.8 12.5 .7 10.0 9.0 -

Subject 34 13.3 12.4 - .9 9.9 9.3 -
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HEIGHTS AND WEIGHTS

The students studied were divided into three groups according to height.
There were eight girls wader 61", ten girls 62" to €4" tall, and twenty girls
between 64.5" and 68.5" tall. There was no clear reiationghip betwesem hemo-
globin values amd weights of tha students, There were fourteen students whose
weights deviated 10% or more from the expacted welght, OCf these, mnine students
were overweight, saad five students were underweight, The overweight students
who lost a total o’ twenty-gix pounds in the four month period of the studj hed
a mean caloric intake of 1721 calories tha first pariod, and 1634 the second
period. Their protein imtaks incressed the second pariod etlong with a decrease
in calories., The group of girls who were underweight gained a total of five
pounds and reported a mezn intake of calories of 1264 im the first period with
an imcrease to 1731 for the second pericd. The mean protein iatake for the
underweight group increased from & mean of €1.,8 grams daily to 75.3 grams daily.
This is a small sampling 2and so it may mot he at &il significant as fsr &s
individual differemcess &re concerned,

TARLE &4 - AVERAGE CALORIC AND FRCTEIW INTAKE OF STUDENT NUR3ZES
DEVIATING 107 CR MORE FRCM KCxMAL EXPECTED WEIGHIS

PERIOD 1 NC, CF CALCRIES PROTZIN GRAMS
CASES MIAN EANTE MEAN RANTE
"OVERWEIGRHT S 1721 1038 - 2222 60.4 48.4 = 75.7
UNDERWEIGHT 5 1264 1043 - 2218 61.8 40,7 - 79.8

PERIOD II

OVERWEIGHT S 1624 1131 = 2417 66.6 47.0 - 90.4
UNDERWE IGHT 5 731 1284 - 22592 75.2 €2.0 =119.9
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TABIE 5 - CALORIC INTAKES AND FEMOGLIRIN CONUERTRATICNG
QF UNDERWEIGHT AND CVERWEITUT STIUDENTS
PERI{D I
SUBJECT DEVIATICN INTAKE AEMOGLOBIN
POUNDS OF CAJORIES GRAMS 7
2 # 12 1803 12.3
4 { 15 2046 13.6
9 $ 1327 l4.1
11 ¢ 17 1952 13.7
17 # 21 1356 i3.1
18 $ 24 1736 12.5
23 $ 22 675 13.3
27 ¢ 12 YA 4.1
29 $ 24 1038 12.5
5 - 13 i7l1 14.9
13 - 12 1543 13.3
22 - 13 JZie 13.3
25 - 16 1349 1z.9
33 - 16 1048 15.3
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Summary

Calculated dietary intakes of many of the student nurses studied appeared to
be low in calories and in iron when compared with recommended dietary allowances.
Only 31% of the students had hemoglobin concentrations which were within normal
ranges, between 11.0 and 13.0 grams per cent. Donelson (14) found in metabolic
balance studies that "in the case of iron the adequacy of the remainder of the diet
was of signal importance and that with & good diet an intake of only 7.21 milli-
grams of iron daily is sufficient”. Protein intake compared favorably with the
amounts recommended and were adequate because the students drank large amounts of
milk. The students reported a mean intake of calories that was'more than 500 less
than that recommended for girls 16 to 19 years old. In spite of this difference
nine of the students were overweight, twenty four students had weights within the
normal expected range, and only five students were underweight.

These students had the opportunity to be well fed but individual problems
existed and fcod choices were not always wise. The meals served the students were
nutritionally adequate, but the students did not always chbose’éncdgh se;;ings of
green or yellow vegetables, citrus fruits, whole grain cereals and meat to provide
the amounts of vitamin A, vitamin C and iron needed to furnish 2/3 of the recom-
mended dietary allowances.

There were no distinct changes or improvement in dietary patterns as a result
of four months of nutrition education. The weight changes that resulted were
probably the result of changes in dietary patterns that took place before nutrition
classes began. These students as part of a post adolescent group carry on the same
food habits as they did as younger adolescents. Stearns (21) stated that the teen
age group is the group least amenable to nutrition education. Motivation to change

diet habits for this post adolescent group stem from a desire to improve appearance,
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not for reasons of good health.

Margaret Mead (22) indicated that adolescents are more literate and very
much more sopbiaticated than their elders and can learn a great many more genersgl-
Izatioms than their elders. She saw the need for the develoxmeﬁt of a changing
pattern that will be fitted to our increased knowledge of nutrition and to the

presence or absence of particular foods. In addition through education she saw

‘the need for the develomment of individuals who have flexibility amd variability

enough to eat anywhere, any time if it's necessary, in any part of the world,
"any food which might be dictated by the exigencies of war or peace or migration
or shertage or change."



SUMMARY

The 38 student nurses studied showed no chenges in dietary habits as a result
of nutrition education over a four memth period.

As the students increased their calorie intakes their protein intakesalso in-
creased.

As protein intakes increased the students iron intakes increased.

There was no apparent relationship between hemoglobin concentrations and
iron intakes. Hemoglobin concentrations fell within the normal range 11.C to
13.0 grams per cent, wath means of 13.1 and 13.0.

Protein intakes for the students were adequate, the mean intakes were 69.5 and
75.3 grams. Iron intakes were lower than recommended, mean intaikes were 9.1
Nilligrams and 9.78 milligrams. Calorie intakes were lower than recommended,
but the students maintained or lost weight on meam imtakes of 1866 and 191k

calories.
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COXCLUS ION3

The student nurses studled showed variations in their knowledge of recom-
mended dietary patterns. Taey caa apparentli maintain normal weight with less
than 2000 calories. They can get along with a smaller amount of iron than 2/3 of
the recommended dietary allowances because the remainder of the diet is good.

The present form of nutrition education did not motivate the student to
change her eating habits to include eating more servings of meat, citrus fruits

or yellow and green leafy vegetables.
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NAME : DAY: DATE:
DIRECTIONS: List all the foods that you ate in 24 hours, including
butter, sugar, cream and beverages. Tell whether the
foods were raw or cooked; and i{f cooked, how (example -
raw apple or baked apple or applesauce). Describe
mixed dishes such as salads, stews sandwitches, etc.
Tell whether bread was made of corn, rye, whole wheat
or white flour. Give approximate amounts of each food
(example - 1 slice bread, 1 cup of milk, etc).
MEAL FOOD HOUSEHOLD FOOD HOUSEHOLD
MEASURE MEASURE
BREAKFAST
SNACK
. " LUNCH
)
SNACK
DINNER
SNACK

“
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)
\ IMDIVIDUAL BLOOD FIMDIMGS HEIGHT AND WEIGHT

SUBJECT AGE* HEMOGL HEMOGL HEIGHT HEIGHT WEIGHT WEIGET
PERIOD- I GMS % II GMS % 1 11 ) 11

1 18 12.0 12.5 60.0 In 60.0 In 112 Lb 112 Ib
2 18 12.3 12.9 62.5 63.0 132 133
3 18 12.9 12,7 66.0 66.0 135 135
4 18 13.6 13,5 65.5 65.5 145 143
5 18 14.9 12.4 65.5 65.5 117 118
6 18 14.1 14.1 68.0 68.0 138 140
7 21 13.3 13.3 62.0 62.0 112 114
8 16 12.0 12.2 62.0 62.0 120 118
9 18 14.1 14.1 64.0 64.0 140 138
10 18 12.0 11.8 65.0 65.0 115 118
11 20 13.7 14.1 64.0 64.0 140 140
12 18 12.9 13.7 65.5 65.5 124 124
13 18 13.3 13.3 64.5 64.5 114 114
14 18 12.2 12.2 61.0 61.0 110 108
15 18 12.2 12.4 65.0 65.0 134 133
1 - 16 18 13.7 13.6 64.0 64.0 115 119
- 17 18 13.1 12.9 59.0 59.0 125 121
18 21 12.5 11.9 68.5 68.5 166 160
19 17 13.6 14.0 64.5 65.0 116 120
20 18 14.0 14.5 62.0 62.0 115 115
21 28 13.7 12.2 59.5 59.5 95 93
22 18 13.3 13.7 62.0 62.0 105 105
23 18 13.3 12.9 64.5 64.5 145 144
24 18 13.3 12.4 66.75 66.75 136 138
23 18 12,9 12.2 61.0 61.0 100 104
26 19 12.4 12.7 67.0 67.0 143 146
27 18 14.1 13.7 64.0 64.0 135 132
28 19 14.1 14.5 68.5 68.5 152 150
1{ 29 18 12.5 12,2 65.5 65.5 154 146
1 30 18 13.3 13.3 61.0 61.0 118 117
31 18 12.7 12.9 58.0 58.0 108 108
32 18 11.8 12,5 65.0 65.0 130 130
33 18 13.3 11.8 61.0 61.0 110 107
§ 34 18 13.3 12.4 68.0 68.0 141 140
1 k1] 18 12,9 13.3 67.0 67.0 129 127
-~ 36 18 11.9 12,2 .$65.0 65.0 133 122
38 18 - 14,1 14.0 67.75 67.75 126 134

* Age of nearest birthday
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CALCULATED INTAKE OF SOME FOOD NUTRIENTS BY 38 STUDENT NURSES

SUBJECT CALORIES CALORIES PROTEIN PROTEIN IRCN IRON
PERIOD- I 11 I Gms II Gms I mgs II mgs
1 2099 1914 69.50 73.9 7.40 10.0
2 1803 1402 59.40 47.2 15.75 8.6
3 1985 1109 77.20 41.1 8.10 3.4
4 2046 1491 72.60 59.9 7.80 9.3
5 1711 1426 64.50 67.4 8.40 8.5
6 2828 2483 112.20 113.3 9.40 9.7
7 1964 1771 87.00 76.1 12.30 7.0
8 1798 1648° 71.40 78.4 6.60 9.9
9 1527 1734- 53.70 68.2 9.25 10.3
10 1893 2848 73.80 125.9 10.13 14.9
11 1992 2307 66.20 88.5 10.40 13.3
12 2289 2109 94.90 75.7 10.00 9.9
13 1949 2259 79.80 119.7 7.20 12.4
14 1702 2864 60.00 112.0 5.76 13.1
15 1750 1712 68.80 82.4 8.90 8.8
16 2972 1877 81.90 71.7 13.10 7.7
17 1356 1297 68.60 62.5 7.30 6.9
18 1736 1638 55.60 62.2 7.70 9.0
19 3132 1672 91.20 70.6 8.30 6.4
20 1715 1547 71.00 68.9 6.90 9.0
21 1€43 1855 57.70 80.2 9.50 11.4
22 2216 1904 72,70 65.4 8.30 7.3
23 1674 1334 48,40 49.3 8.16 7.6
24 1714 1055 50.00 50.3 7.60 6.4
25 1399 1685 51.30 62.5 5.30 9.1
26 1445 3923 69.60 83.0 8.90 14.0
27 2322 2417 75.70 90.4 13.00 11.5
28 1334 1357 74.70 49.6 10.20 10.0
29 1038 1101 49.50 61.5 7.60 7.8
30 2089 2372 94.60 88.3 9.03 9.0
31 2242 1337 100.00 63.3 15.90 9.1
32 2191 1865 96.70 71.5 10.00 9.0
33 1048 1384 40.70 62.4 6.50 8.4
34 2287 2572 71.40 83.3 9.90 9.3
35 2026 2342 87.70 110.0 8.75 16.0
36 1362 2251 49.40 68.3 11.45 10.1
37 1265 1504 50.80 87.0 8.65 9.4
38 2123 2498 87.10 75.2 13.10 9.7
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WEIGHT IN RYZ/TiON TC ~EIGHT A¥D CALCRIC INTAKY

OF 37 v .7DANT M'ESES, ACES 17 éa 28 VEASS

PERIZ?D 1
SUBJECT HF} 34T WEZICIT EXPECTED DEVIATION INTAKE OF CALCRIES
}nches Pounds WETHUT Pounds

1 60 112 111 £ 1 2099
2 62 132 120 ¢ 12 1803
3 66 125 i35 £ 5 1385
b 65 145 130 F 15 2046
5 65 117 130 - 13 1711
6 68 128 142 - 4 2828
7 62 112 118 - 6 1964
8 62 12 1i8 ¢ 2 1798
9 64 140 123 F 17 1327
10 65 115 126 - 11 1833
11 €4 140 123 $ 17 1992
12 65 124 130 - 6 2289
13 64 1 126 - 12 1949
14 61 1:0 116 - 6 1702
15 65 13% 126 £ 8 175G
16 64 115 123 - 8 2972
17 59 125 165 F 21 1336
18 68 166 142 £ 245 1736
19 64 1.6 126 - 10 3132
20 62 115 118 - 3 1715
21 58 G5 104 - 9 1642
22 62 165 1i8 - 13 2216
23 64 14Z 123 22 167
24 67 156 135 F 1 1714
25 61 1C 116 - 16 1359
26 67 143 135 £ 8 14455
27 64 125 j990) f 12 2222
28 68 132 152 ¢ 10 1334
29 65 154 130 24 1028
30 61 118 iié F£ o2 2088
31 58 103 101 ¢ 7 Y
32 65 120 120 $§ 4 2191
33 65 110 i26 - 16 1C48
34 68 141 138 F 3 2287
35 67 129 35 - 6 2076
36 65 133 126 i 7 1362
37 62 126 118 # 8 1265
38 68 ' 126 138 £ 12 2123
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NUMBER CF STUDENTS WHOSE INTAKZS WERE TWO-THIRDS

OR MOEE CF THE RECOMMENDED DIETARY ALLOWANCES

CALORIES IKON MGS. PROTEIN GMS.
PERIOD- I 11 1 11 I 11
ALL STUDENTS (38) 29 25 12 12 35 34
76% 66% 31% 31%  92% 897%
CROUP I (8) 5 5 1 3 7 8
SHORT
' 62.5% 62.5% 12.5% 37.5% 87% 1007,
GROUP 1II (10) 8 7 5 3 10 9
MEDIUM :
80% 70% 50% 30%  100% 907%
GROUP III (20) 16 13 5 6 18 17
TALL
8G% 65% 239, 302 90% 85%
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Menu for Table 7

Tomato Juice

Pried Egg

Whole Wheat Toast - Butter
Skim Milk

Coffee

Roast Beef

Mashed Potatoes and Gravy
Asparagus

Tossed Green Salad
Butterscotch Pie

Skim Milk

Chili Con Carne
Crackers

Cole Slaw
Fruit Jello
8kim Milk

Nut Cookies
Skim Milk
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