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I RA 
LURIDA S 

TA TE COLL -Gt FD 
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A STUDY O::' r_r F , B i .. S~ T...1 LET A.3 OL I S11 _ m D IE 1r OF 

NORM.AL YOUNG COLLEGE 1V0~1lEN IN FLORIDA 

INTRODUCTIOF 

Various investigators have observed that 

the basal metabolism of people living in warm climates 

is often lower than the p1.,edicted standards of Aub

DuBois and Harris-Benedict. The factors involved are 

as yet undetermined. Suggestions have been made in 

the literat-ure that a low protein and calorie intake 

as well as climate might be factors influencing basal 

metabolism. It was considered worth while, therefore, 

to make a study of the basal metabolism and protein 

and calorie intake of a group of norm.al young women 

living in Florida. 

THE LITERATURE 

Low basal metabolic rates have been observed 

in various places in the southern part of the United 

states and in the tropical countries. It is possible 

that a low metabolic rate among many of the peoples of 

, the tropics is due to dif•ferences of race; however 

the cause for the low metabolism among those of the Cau

casian race living in wa rm climates is as yet undeter

mined. 
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In a study in New Orleans of a group of seven 

men and two women, Hafkesbring and Borgstrom ( ' 26) re 

ported an average basal metabolism of 18 per cent below 

the Aub-DuBois prediction standard and 16 per cent be 

low the Harris-Benedict . Previous to tlus Hafkesbring 

and Collett('24) found the r metabolism to average from 

5 per cent to 8 per cent below the Harris - Bened ct pre 

dictions . In north Florida where the climate is similar 

to that of New Orleans, Tilt ( '30) observed fifty - two 

young college women. The basal metabolism ranged from 

- 20 . 5 per cent to + 2 . 7 per cent compar ed to the Aub-Du 

Bois standard and from~9 . 5 per cent to -1 . 8 per cent 

compared to the Harris-Benedict . The average deviation 

was 10 . 6 below the Aub-DuBois predicted values and 9 . 9 

per cent be low the Harris - Benedict . Low rates have al 

so been reported by Rew~ngton and Culp ('31) who observed 

ninety - tlJ.ree women and forty men in Charleston , South 

Carolina . The average deviations from the Aub-DuBois 

standard was - 10 . 4 per cent fo r the women and - 10 . 1 per 

cent for the men . In a review of the physiological ef 

fects of a tropical climate Sundstroem ( ' 27) stated that 

the basal metabolism is from 10 to 20 per cent lower in 

the tropics than in colder climates . In Australia Hind 

marsh ( '27) reported an average deviation of - 10 . 5 per 

cent (Aub- DuBois) for twenty-six white native-born women 

students. 
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In contrast to the low rates reported fo~ 

warm climates, Gustafson and Benedict ( '28) fa- nd that 

twenty young women of lfellesley between the ages of 18 

and 22 shovrnd an average basal metabol s 1n of - 1 . 8 per 

cent below the Harris-Benedict predictions. Their re 

search was planned primarily for the study of se sonal 

variation. Two su:Jjects showed metabolic rates of + 21 

per cent and + 13 per cent . If these Lwo are omitted, 

the remaining eighteen average -3 . 8 per cent, a value 

which closely agrees with the observations of Blunt and 

Dye ( '21) who studied seven to en norri1al women in Chicago 

and found a deviation of - 1 . l per cent from the Harris 

Benedict standard and -6.5 per cent from the ub - DuBois . 

The Chi c ago group was composed of older women 1owover , 

·the age range being from 24 to 44 ye rs . 

On the other hand, the data of Conklin and 

Mcclendon ( '30) reported on the average basal metabolism 

of nine young women, 20 to 23 years of age , in }r.inneapo 

lis show a metabolic rate of - 10 . 9 per cent (Aub - DuBois) 

when the percentage deviation is calculatedo Stark 

(, 33), at the University of w·1sconsin., studied a group 

of ninety - seven young women between the ages of 17 and 

20 years . The basal metabolic ra ·te observed averaged 

- 11 . 9 per cent when calculated according to the pre

dictions of Aub-DuBois and -7 . 6 per cent by the -1arris 

Benediat . When calculated according to the Girl Scout 
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prediction of Benedict an avercge Value of + 7 . 7 per 

cent was observed. Stark believes that there should 

be a modifiecation of the standards for th. age group 

with which she worked and offers a predict on based 

upon a statistical analysis of the results observed 

for these young women . Since lo~, metabolic rutes have 

been observed 011 young women in different sections of 

the country, it seems quite possible that the standa ds 

are too high . 

Another group of studies indicates that the 

calorie and protein intake are important factors n

fluencing low metabolic rates . Denis and Borgstrom (' 24) 

reported that 24-hour urine analyses on medical stu 

dents at Tulane University showed a lower total ur nary 

nitrogen than was shown by analyses on med cal students 

in Ne1.·1 England . The average daily nitrogen intake was 

calculated to be 11 . 07 grams ( 76 . 1 grams protein ) per 

70-kilogram man. \ihen students were grouped accord i ng 

to the ecti:m of he country from which they came it 

was noted that those from the north had a higher nit o

gen intake than those from the so th . They suggested 

that tb.is lowered protein intake of the Southerners was 

due to the increase in temperature . In B1 f falo , New 

Yorx , Youngburg and Finch ( •2r~) found 11 . 3 grams of uri-

nary nitrogen per day for a ~O- kilogram man . Their r ·nd 

ings -rere based upon a study of ten normal men . The ... 

observations were confirmed at other times on many other 
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subjects . This is not in as eement with the high 

figures of 15 to 18 grams nitrogen whi ch Denis and 

Borgstrom report as having been observed in New Eng 

land medical students . t Western Reserve , Cleveland , 

Ohio, Beard ( 1 27) found that the average protein in

take of students was 76 . 7 grams for a 70 - kilogram man . 

In Chapel Hill, North Carolina , which has a latitude 

between that of New Orleans and Cleveland , Brooks 

( 1 29) observed an average daily nitrogen intake of 10 . 34 

grams {71.44 grams protein) per 70 - kilogram man . 

Kleitman ( 1 26) studied the basal metabolism 

of a man during a fifty-two-day fast and for several 

months afterward as food was given . There was no defi 

nite rise in metabolism for two months following the 

fast until the · diet was increased in protein and total 

calories; then a sudden rise was noted . He concluded 

that basal metabolism is influenced by protein and calo 

rie intake . 

Deuel and his associates ( ' 28) observed the 

basal metabolism of a man on a sixty-three-day protein

free diet. During the first eight days the basal metab 

olism decreased from -9 . 0 per cent to - 20 . 0 per cent 

and then remained constant . Following the feeding of a 

high protein diet the metabolism rose to ~ 9 . 0 per cent . 

A correlation between protein intake and bs.sal 

metabolism has also been reported by T;vishart ( 128) . One 
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subject was on a low protein diet containing 30 grams 

of protein per day and 26.38 calories per square meter 

per d ay . After remaining on this diet eleven days , 

there followed a period of twelve days during which 

the diet contained 150 grams of protein per day and 

40 . 39 calories per square met er per day . The low pro 

tein diet was again followed for eleven days. The 

weight of the subject remained constant throughout the 

expe1'limental period . Urinary analyses and basal me

tabolism tests were made daily and a definite increase 

in basal metabolism was noted with an increase in pro

tein intake while the basal metabolism was decreased 

with a lower protein intake . On the regular diet , 

however , where the fluctuations in nitrogen excretion 

were comparatively small , the correlation was not so 

great th ough indications of some parallelism were noted . 

In a study o.f urine chemistry , Pucher et al . ( 134) also 

found a corl1~e1ation between basal metabolism and total 

urinary nitrogen . 

Observations reported by Wang and her co - work

ers ( ' 31) are contrary to the findings cited above . 

High, low , and normal protein diets were fed to six 

normal women with a constant daily calorie intake of 

40 calories per kilog1~am of body weight . The high pro 

tein diet was followed for a period of five weeks by a 

diet containing 2 grams of protein per kilogram of body 
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weight per day . During the next three weeks the protein 

intake was gradually lowered untjl it reached a level 

of 0 06 grams per kilogram per day where it was kept con 

stant for four weeks . A readjustment to a normal intake 

was made during the next four weeks and then the normal 

diet was followed . No marked difference was noted in 

the basal metabolic rate during the three period.s o 

The suggestion of a relationship between low 

metabolism and low protein intake was also made by Het 

ler ( 132) after a study of eighty - five women students 

at the University of Illinois. She reported an average 

protein intake of o . 94 grams per kilogram per day . The 

average basal metabolism was - 7 ol per cent (Harris-Bene

dict) . Although there was no definite relationship 

noted within the grou l-J, it seemed possible that the lower 

protein intake of women might be one of the factors caus 

ing their basal metabolism to be lower than men . A sim 

ilar study has been made by Coons and Schiefelbusch ( ' 32) 

on seventeen women students of Oklahoma o The adequacy 

of the diet wa s determined by observing the intake of 

the young women for two 01., more periods of four to seven 

days each . The calorie intake was found to be barely 

adequ ~• te, and the protein, al though adequate in quantity , 

appeared to be deficient in quality . The mineral intake 

was also low . The basal metabolism for the gro 1 1p s- u ied 

averaged - 12 per cent by the DuBois standard~ e ons 

( '31) previously reported a deviation of -13 . 2 per cent 
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for a grou p of" one-hundred-one women living in Okla

homa or neighbo1'ling states. Since most of the women 

in the dietary study were underweight and their diet 

appeared to be inadequate, the low metabolism was 

thought to be due to prolonged undernutrition. 

Table 1 summarizes the basal metabolic rates 

observed by various investigators of young women within 

the same age gr')oup as those observed in this study . 

EXPERIMENTAL PROCEDURE 

The subjects selected for this study were 

young women students at the Florida State College for 

Women, Tallahassee, ranging from seventeen to twenty 

six years of age. Seventeen of the young women were 

native Floridians while thirteen had lived in Florida 

from eight to twenty - three years o The basal metabolism 

was also observed on another group which consisted of 

eight students who had recently come from northern 

states . i} All subjects were considered normal individu 

als as shown by health records and examination by the 
"',, 

college physician .~n~ There was a splendid spirit of 

co - operation shown, without which the study would not 

•~Acknowledgment is made to Dr . F . G. Benedict , Car 
negie Nutrition Laboratory , Boston, for this suggestion . 

•H}Appreciation is expressed to Dr . F . C. Moor for 
his co-operation in making the physical examinations . 



TABLE 1 

Results of various investigators of the basal metabolic rate of 

women 17-25 years of age 

NO. OF BASAL METABOLISM 
PLACE INVESTIGATOR I SUB- AGE 

JECTS l ... ub-Du.Bois l Harris-
Bene dic t 

~ Per Cent/ Per Cent 

Sidney, N. S. Wo Hin~111ar sh ( 127) I 26 I 1 -10.5 I -8.6 

Wellesley, Mass. Gustafson and Benedict ( 128) I 20 I 18-22 I -- -1.s I 
-'~·- 10 . 9 Minneapolis, Minn . Conklin and Mcclendon ( 130) I 9 I 20-23 I - -

Tallahassee, Fla. Tilt ( 1 30) 52 17 - 25 -10.6 I -9.9 

" 
Charleston, s . c. Remington and Culp ('31) 87 

~.-
18 - 25 -10.5 

I 

- -

~~ 
,, 

Coons ( 131) 
-,:-, 

Stillwater, Okla. 88 17 - 24 - 12.9 -10.7 

Urbana, Il 1 . Hetler { 1 52) 
t"-* 

85 19-37 I -- - 7.1 

Madison., Wis . Stark { '33) I 97 I 17 - 20 I -11. 9 I -7. 6 

*Recalculated for the age group indicated from studies including vmmen of other eges. 

**Eighty - five per cent between 19-24 years of ageo 

I 
(.() 
! 
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have been possible. Basal metabolism observ ~ tions were 

made on the northern group and on th·rteen of the Flori -

da group once during the yea. Observ a tions were 

made on the remainiLg eighteen durin g the fall, winter, 

and spring. four-day dietary study was made on the 

group of eighteen in order to determine whether a re 

lationship might exist between diet and basal metabolism . 

BASAL METABOLISM 

The subjects crune to the laborato r y early in 

the morning, twelve to fourteen hours after tho last 

meal . After a forty to sixty minute rest period on com

fortable beds, the basal metabolism was observed. A 

Benedict-Roth apparatus with kyrnograph attachment was 

used . Two eight to ten minute observations were made 

during one test period. Four or more observations were 

made on each subject . The average of those observations 

agreeing within five per cent wa s considered tLe basal 

metabolic rate. 

Obse r vations during the menstrual period were 

not avoided unless discom.fort was experienced. From 

stndies made (Hafkesbring and Collett, '24; Benedict and 

Finr1, 1 28; Hitchcock and "fjardwell, '29; and Conklin and 

McClendon, '30) there appears to be a variation in basal 

metabolism during the menstrual cycle. A periodic rise 

and fall have been noted , but the exact time in the cycle 
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at which they occur seems to vary with individuals . 

Since the metabolism is raised as well as lowered dur

ing certain periods of t~e cycle, it does not appear 

that the rate would be any less normal during menstru 

ation than during another period of the cycle . It was 

therefore decided to follow the advice of DuBois ( 1 30) 

and make the observation at any time , noting the time 

of the previous menstrual period . This was taken into 

consideration in the interpretation of the results . 

Every effort was made to secure accurate de 

terminations . The apparatus was checked for leaks by 

placing two 20-gram weights on the spirometer bell for 

two or more minutes during each test . After each morn

ing's observations the residual gas in the spirometer 

was passed through barium hydroxide or lime water to check 

for complete carbon dio x ide absorption . Since it was 

impossible to make an alcohol check on the apparatus ; two 

reliable subjects were observed with a Sanborn Graphic 

apparatus in the College Infirmary and a Benedict-Roth 

apparatus at a doctor ' s office in Tallabassee. Very close 

checks were obtained which would in dicate that the appa

ratus was accurate. 

The calories per hour were determined and dev a 

tions calculated from the following prediction standards : 

Aub-DuBois , as modified by Boothby and Sand i ford ( •29) 

Harris-Benedict (Carpenter 121} , wh ch was extrapolated 

for those under twenty-one years of age; the standard 
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derived from Benedict's Girl Scout stud es ( '23), 

making a 10 per cent correction for subjects awake, 

for those 17 and 18 years old.,}; Wisconsin University, 

as suggested by Stark ( 1 33) for young women 18 to 21 

years old. 

DIE'rARY STUDY 

A dietary survey was made over a period of 

four days during which time the young women were asked 

to follow their regular dietary habits. Meals were eaten 

in the College Dining Hall. All food eaten was accurate-

ly weighed or measured. Samples of' each article of food 

were taken to the laboratory for analysis. In order to 

secure average samples of milk and cocoa, aliquot parts 

were taken from the portions served at each meal and 

c·omposite samples made. Food served in individual por

tions were recorded as one serving, and the average weight 

was used in the calculations. Butter, sugar, mayonnaise, 

and honey were not analyzed for protein and calories because 

of the fact that they might be considered fairly cons t ant 

in composition, thus the protein and calorie value could 

be obtained from Rose's Laboratory Handbook for Dietetics. 

Analyses were not made on graham crackers since they were 

*Benedict, F. Go, personal communication 
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ea ten once between meals by only one i 11.. iv d al . It 

did not seem worth~ ile analgzi~e dried cocowut 

wriich was used only once · n a very s:nal:.. a noun 1 ach 

serving of ambros a . Pecans , hich were use once on 

a salad and en ten to so_ne extent be tween 1ea 1 g , were 

not ana~y z ed . All other food eaten was ana yzed for 

prote n . The calorie value of foods such as tomatoes, 

asparagus , cottage cheese, ~HHi squash , whose composition 

was considered aprJroxima tely the same as that given by 

Rose , were not determined . This procedure ,as decided 

upon when it was found that many of the foods whose ca

loric value had been determ_ned checked very closely 

with th o se values found elsewhere (Rose , ' 31, and Ben__,

dict and Farr , 129 , 1 31) . 

After the protein content and calor · c value 

of individual foods nad been det e rmined , the total pro 

tein and calorie intake for each subject wau calculated . 

Preparation of Food for Analys i s (Bened ct and Farr , 1 2'3) 

The food to be analyzed was we ghed in a pre

viously weighed pan and then thoroughly dr ed by circu 

lating hot air . J s each sample reached npl)rox ma tel con 

stant weight the pan was pJ aced on a table in t 11e labora

tory and left fo-r a day or two so tlrnt Lhe contents could 

come to an air-dry weight . The pan and its content were 
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again weighed and the difference between this veight ~nd 

the weight of the pan represented the air -clry weight of 

the sample . After thoroughly grinding and mixing, the 

samples were stored _n clean, dry oottles. 

Protej_n Analysis (Bodansky, '28) 

Approximately two grams of the air-dry sample 

were accurately weighed and placed in a 500 cc. Kjeldahl 

flask . Usually the sample was carefully wrapped in a 

filter paper to facilitate transferring t to the flask . 

Blank tests were run and corrections made for the nitro 

gen in each filter paper . Twenty - five cc . of concentra

ted sulfuric acid, 5 to 10 grams of potassit~ sulfate, 

and a small crystal of copper sulfate were added and the 

flask heated on a Kjeldahl digestion apparatus until the 

solution became clear and colo1 11less or bluish - green due 

to the copper sulfate . After cooling, about 250 cc . of 

distilled water were added and the contents cooled again . 

Suffi c ient saturated sod.: um hydroxide solution was then 

added to make the solution strongly alkaline (usually 

about 80 cc . ) . The flask was connected to a condenser 

and by a gentle rotary motion the contents nixed . The 

solution was boiled until 150 to 200 cc . of the liquid 

distilled over into a receiving flask whi ch contained 

75 cc . of standard , approximately N/10 , sulfuric acid and 

two drops of methyl orange . ( 150 cc . sulfuric acid were 
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used for foods kno~m to have a high protein contentJ 

The residual acid, that which was not neutralized by the 

ammonia distilling over ., was titr,ated with a st!:ind· rd 

solution of sodium. hyd1-ioxide . All analyses were run 

in duplic ,-te . From the data obtained the grams of ni 

trogen in 1 gram of the air - dry sample were c alc ul ated . 

This figure multiplied by the factor 6 . 25 gave the pro 

tein e qu i valent . The aJnount of protein in l gram of the 

rood as served was then calculated . 

Calorie Determination 

A sample of about 2 grams of the air-dry food 

was accurately weighed in a small porcelaL crucible and 

a small amount of powdered pumice stone mix ed with it . 

The crucible was placed in the combustion chamber of an 

oxy - calor i mete r apparatus . A f i ne iron wire., 8 mm. long , 

was attached to two insulated vertical posts, one on each side 

of the crucible , the central part of the wire resting up -

on the sample . To insu1')e ignition rowdered pumice stone 

was then lightly sprinkled upon the iron wire where it 

came in contact with the sample . The chinmey was placed 

over the crucible . The apparatus was filled with oxy -

gen, the motor started , and the apparatus checked for 

leaks . The position of the pointer on tl1e spirometer 

scale , the temperature of the oxygen , and the atmospheri ~ 

pressure were recorded . A current of electricity was 
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passed through the iron wire until the food was iffn -
0 

ted. The oxygen passing through the app'ratus was regu -

lated by controlling the speed of the motor "vith a rhe

ostat. Complete combustion :vas practL .. t l_y impossib e 

although the technic descri ' ,cd by Benedict and Fox ( '2h) 

was cn.1.,efu lly folloV"red . It was observed that foods 

burned most co :rr1pletely when the oxygen was allowed to 

pass through the ap J,aratus as rapidly ~ s possible with 

out causing a leak o.t the water seal at the base of 

the chimney . After the burning was completed , the moto., 

continued to run until the apparatus was cool and the 

res id 1al oxygen had come approximately to the te npera

ture which was recorded at the begilu1ing of the experi 

ment. The position of the pointer on the sp -ro.rneter was 

again recorded. The difference between the readings 

before and after t h e bur . ing gave the volume of oxy-

gen consumed in the combustion of the sample. 

'."men combustion was inco1nplete, as ind cated 

by visible carbon in the crucible, the procedu:re usE..d 

by Benedict and Fox ( '25) for benzoic and sal cylic 

acid was used. The crucible and the contents were 

·weighed, placed in an electric furnace, and allowed to 

re1nain until the carbon was co !npl e tely burned .· The 

cruc iJle was cooled and weighed. From these data the 

milligrams or unburned carbon were calculated, the re 

sult multiplied by 1 . 9 gave the cubic centimete:rs of 
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oxye;en used in the combustion of the unburned carbon . 

The total oxygen required to urn the sample was ob

tained by adding the cubic centimeters of oxygen used 

in the combustion of the unburned carbon to the reduce 

volume of oxygen consmned in burning in the calorirnete 

(Benedict and Fox, '25) . The reduced volwne of oxygen 

cor s u.:med in burning the sample in the calorimeter was 

calculated by the following formula: 

V ==DX 21 x F x 5 

D represents the millimeters difference in the spirome --
ter readings; 21 is the factor which converts the milli.

meters of oxygen used as represented by£ int0 cubic 

centimeters; and F is the factor for the cor rec ti on of 

volume of oxygen consur11ed at observed temperature and 

pressure for standard conditions of temp erature and 

pressure (o° C. and 760 nnn. pressure) . Five is the 

number of cubic centimeters of oxygen at o° C. and 760 

mm. required to burn the 8 mm. of iron wire used to 

ignite the food . When the iron wire did not entinely 

burn a smaller correction was ~adc . y, the total volQme 

of oxygen consumed in the combustion of the sample 1m

der st~ndard conditions of temperature and pressure , 

was divided by the weight of the sample to obtain the 

total volume of oxygen required per gram of air -d ry 

sample . Since nit:t ... ogen was one of the products formed 
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during the combustion of the food, it was n cessary 

to make a correction in the total volu.me of oxygen 

consmned per gr~m of air - dry material . From the data 

obta.ined in the · Kjeldhal nitrogen determination , the 

number of milligrams of nitrogen per gram of food vms 

calculated . This volume multiplied by 0 . 8 (the nwn

ber of cubic centirnete.r1s one milligram of nitrogen 

occupies under standard conditions of temperature and 

pressure) gave the number of cubic centiineters of 

nitrogen liberated during the burning of one gram of 

foc-Jd . The corrected volume of oxygen required to 

b1.irn one gram of food was equal to the reduced volume 

plus the volume occupied by the nitrogen . To ob

tain the nwnber of calories per gram of air - dried 

food, the corrected volume of oxygen in liters was 

multiplied by 4 . 825 {calories produced when one li 

ter of oxygen is used in combustion) . If the food 

was extre~ely greasy the factor 4 . 7 was used (Bene 

dict and Farr , ' 29) . From these data the calories 

per gram of food as served was calculated . 
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RESULTS AND DISCUSSION 

BASAL IVIETABOLISM 

The calories per hour observed on eighteen 

subjects for different seasons of the year are given 

in Table 2. There appe rs to be no consistent vari

tion. Subjects nos. 2, 7, and 13 show an increase 

of 5.7 per cent, 6.7 per cent, and 8.6 per cent in 

the basal metabolism observed in February over that 

observed in October or November. This is somewhat 

above the accepted 5 per cent variation in metabo 

lism observations~ One subject (no . 22) shows an 

increase of 14.9 per cent in the calories per hour 

observed in April over the observation in February. 

All other variations are less than 5 per cent. It 

would appear, therefore, that in this climate where 

temperature changes are not great there is little, if 

any, seasonal variation. This is in accord with for

mer observations in this laboratory (Tilt, 130). The 

variations which do occur can not be accounted fo 

since the young women seemed to have made no notice

able changes in their habits. 

Since there appeared to be no significant sea

sonal variation, the calories per hour observed for 

each season were averaged to obtain the average basal 

metabolism of these eighteen young women. The results 

of these determinations, averaged, and those on the additional 



SUBJECT 

NUMBER 

2 

6 

7 

9 

11 

12 

13 

15 

17 

19 

20 

21 

22 

23 

25 

28 

29 

30 
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TABLE 2 

Variation in heat production during 

fall, winter, and spring 

CALORIES PER HOUR, BSERVED 

October-
e a ril November . 

50.59 • 1.56 

46.47 46.70 47.90 

50.83 54.23 52.92 

44.15 42.45 43.56 

52.07 50.34 52.95 

50.63 49.72 48.72 

49.37 53.61 51.13 

50.66 49.25 51.4-7 

54.07 54.10 53.49 

47.69 46.31 46.49 

48.11 46.57 46.95 

48.89 47.99 48.52 

48.33 50.22 57.72 

57.37 59.61 59.38 

44.43 44.93 44.45 

53.05 53.76 54.15 

51.13 51.06 49.80 

48.60 49.79 48.49 
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twelve upon whom bservations were made during only 

one season, are given in Table 3. 

The average deviation of the group of young 

women who are living in Florida is -16.4 per cent from 

the prediction of Aub-DuBois, modified by Boothby and 

Sandiford . The range is from -24.4 per cent to -2.2 

per cent. There is a deviation of -13.0 per cent fro m 

the Harris-Benedict standard and a range of -21.6 to 

-0.2 per cent. 

Table 1 shows that low basal metabolic rates 

for young women 17-25 years of age have been observed 

in various places. This would indicate that the stand

ards are probably too high. The prediction offered 

by Stark ('33) for young women 17-21 years of age raises 

the basal metabolic rate considerably. Twenty-four of 

the subjects in the present study were within the age 

range of the Wisconsin University standard suggested by 

Stark. When their basal metabolism is calculated from 

this prediction the average deviation is -7.1 per cent 

with a r ange from -17.7 per cent to + 5.7 per cent. 

When it was evident that the average basal me

tabolism of the Florida women being studied was low, it 

was decided to observe a group of normal young women who 

had recently come from northern states. This made pos

sible a comparison of groups from different climates ob-
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T BLE 3 

Avera e basal metabolism of normal 10 n~ women livin 

HEAT EVIAT 0 OF 0 RV~D 
PRO- 0 PRED C ON 
DUC-

ION 
SUB- BIRTH- YR. SUR- CALORIES PER 
JECT PLACE HOME IN AGE HT. 1T. FACE PER HOUR 4 s . • Aub-Du Harr - B ne-

NO. FLA. AREA OBSERVED (BENF,- PER Bois Bene- diet Girl • U:r i . 
DICT HR. odified die Scout Pr d c-
AND (DU Predic- r ic- P edic- t 0 

WIS.) BOIS) tion tion ion (Sak) 

Yr. Yr. Mo. Cm. Kg. ~q.M. Cal. Cal. PerOent Pere n 

1 Fla . Tavares 17 17 5 161.0 52.s 1.53 54.92 131g 35.g -4-.o -3.6 -4.o f • 9 
2 Fla. Ft. White lg 1g 0 161.5 56.1 1.5$ 51.s9 1245 32.g -12.1 -11 .4 -9 . 4 - .3 
l Ind. Howey g 1g 3 164. o 53.0 1.56 51.91 1246 33.2 -10 . 7 - 9. $ -9 . 3 0.4 Fla. Tampa HS 1g 

~ 171. g 60.0 1.69 53.5g 12$6 3 • 6 -14.5 - 2. -11.7 6. 

~ Fla. High Springs lg 1g 169.5 5S.5 1.6S io.bg 1216 30.1 -1g.9 -1~.~ -10.5 .,)_ .,, 
Ind. Lake Wales g 1g 7 161.0 51.3- 1.52 7.02 112s 30.9 -16.9 -16.7 - ;I• g 

7 Fla. Port Orange 1$ 1g 11 164.o 60.6 1.64 52. 66 1264 32.1 -13.7 -12.g -6.9 g Fla. Jacksonville 19 19 0 170.0 64.S 1.43 ~4.66 1312 31.6 -15.1 -12.6 -7 . 9 
9 Ohio Miami g 19 1 157.0 46.4 1. 3 3.l9 1041 30.3 -1g.i:; -20.0 -12 . 1 .., 

10 Mo. Miami g 19 1 165.0 54.o 1.5s 47. g 114o 30.0 -1~.2 -lS.4 -11.g 
11 Fla. Pensacola 19 19 ~ 171.7 72.g 1.g4 ~1.79 1243 2$.l -2 .4 -21.~ -17.7 
12 Mase. Jacksonville 16 19 163.0 51.g 1. 54 9.69 1193 32.3 -1~.1 -12. -5 . 5 

½4 Fla. Marianna 19 19 9 167.0 5g.3 1.64 51.37 1233 31.3 - 15.1 -13.7 _g_ 3 
Ga. Ocala 16 20 2 17$.0 59.0 1.72 50.74 121s 29.5 - 20.0 -16.2 -12 . 1 

15 Texas Orlando 16 20 2 163.7 ~3.4 1.55 ~o.46 1211 32.5 -11.9 -11.9 -5.4 
16 Fla. Sanford 20 20 ~ 146.o 2.3 1.31 7.29 1135 36.1 -2.2 -9.l 0.2 
17 Fla. Lake Butler 20 20 169.4 59.7 1.6S 53.g9 1293 32.1 -13.0 -10.5 5.3 
lg Fla. Jacksonville 20 20 6 164-.0 Gg.o 1.75 ~3..16 1276 30.3 -17.6 -15.g -11. 
19 Mo. Lake Wales 15 20 7 16 .o 53.5 1.56 t>.g3 1124 30.0 -1g.6 -1g.1 -12 . 4 
20 Fla .• Morriston 20 20 11 159.1 53.2 1.53 47.21 1133 30.8 -16.~ -16.7 -10 . ~ .,, 
21 Fla. Pensacola 21 21 l 167.7 55.1 1.61 4g.47 1163 30.1 -1s. -16.~ -1 . 3 
22 Fla. Port Orange 21 21 2 16g.o 63.s 1.71 52.09 1250 30.4 -17.6 -15. -11.1 

~l Ind. Naples 10 21 ~ 16S.7 57.0 1.63 5g.79 1411 36.0 -2.4 -0.2 5.7 
Fla. Jacksonville 21 21 168.5 55 ~ 1.61 rut· 73 1313 33.9 _g_4 -6.9 -o.g 

25 Fla. Evinston 21 21 
4 

153.5 55. l.~l .60 1070 29.5 -20.0 -21.6 
26 Texas Jacksonville 15 23 160.2 60'.0 1.61 49.12 1179 30.5 -17.3 -16.7 
27 Miss. Point Washington23 ~l g 166.0 61.5 1.67 51.i1 13g6 34.5 --6.2 -3.5 
2g Texa.s Tavares 20 0 166.3 56.2 1.61 12S8 33.3 -9-7 -7.2 
29 la .• Jacksonville 24 24 4 164.o 54.7 1.5g 

5
6:6~ 1216 32.1 -13.0 -11.2 

30 Maine Florence Villa 11 25 g 161.0 55.0 1.56 4"g_96 1175 31.4 -13.2 -13. 

AVER.Au~ -16.3 -13.0 -8.6 -7.1 
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served under the same laboratory conditions. The re

sults of the determinations on these subjects are g ven 

in Table 4. It is interesting to note that the average 

percentage deviation from the Harris-Benedict standard 

(extra~olated) is -7.8 per cent, a figure very near 

thoJe obtained by Hetler ('32) and Stark ( 1 33) for young 

women of approximately the same age (Table 1). The de

viations from the Aub-DuBois standard are less compa

rable because the prediction as modified by Boothby and 

Sandiford has been used in this study. The average 

basal metabolic rate calculated fro1n this prediction is 

-7. 7 per cent. Since the modified standard lovrers the 

old Aub-DuBois standard, it appears that the rate ob

tained in this study is probably quite near those re

ported by Stark ( 1 33) and calculated from the data of 

Conklin and Mcclendon for women of this age group (-11.9 

per cent and -10.9 per cent, respectively). The average 

deviation from the Wisconsin prediction is -2.3 per cent 

which is 2 per cent lower than that reported by Stark 

on ninety-seven subjects. The range within the group 

of young women from the north is from -12.3 per cent 

to -2.8 per cent (Aub-DuBois, rnodi.fi ed) , -13.5 per cent 

to -1.7 per cent (Harris-Benedict), and -4.3 per cent 

to + 5.6 per cent (Wisconsin). 

From the results obtained on the group of young 

women living in Florida, the basal metabolic rates are 
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TABLE 4 
Av rage basal metabolism of normal ioung women from nor hern tates 

HEAT HEA 
PRO PRO 
DUO DUO 
TION TION 

SUB- MO. SUR- CALORIES PER PER 
JECT HOME IN AGE HT. WT. FACE PE HOUR 24HR. SQ.M. Aub-Du Harris- B n • U1 i . NO. FLA. AREA OBSERVED ( BENE- PER Bois Ben ct a· 

DICT A:odified diet Scout Pr_,d c 
tio A D Predio- Pred c- Predic- (Sta k) IS.) tion tion tion 

Mo. Yr. Mo. Cm. Kg. Sq.M. Cal. Cal. erCent P rCent p C nt P rCen 

31 N. Y. 6 17 1 156.3 4g_2 1. 44 47.71 1144 33.1 -11.2 -13.5 - 6.7 -4 . 3 
32 N. Y. 6 17 1 15s.o 49.0 1.46 4g.42 116 33.2 -10.9 -12 . s - 15.3 -3.6 
jl Minn. 5 17 4 157. 5 50. 3 1.4s 51. g 1236 36.0 -6.9 - $.2 -10.1 o.6 

Mass . 0.5 17 5 162.5 59.6 1.62 57.16 1372 35.2 -5.g -5.0 -0.2 2.1 

j~ Mont. 
14 

1g 1 165.0 56.5 1.60 52.44 1259 32.g -12.3 -11.1 -s.3 - .6 
N.Y. 1g 10 163.2 56.7 1.61 54.g 1316 34.1 -7.g -6 . 6 -6.o o. 

37 N.D. 6 19 4 160.0 52.1 1.57 56.10 1346 35.7 -3.9 -1.7 5.6 
38 Pa. 5 21 15B.2 54.4 • c:;3 54.84 1316 35.1 -2.S -3.2 3. 3 

AVERAGE -7.7 -7 .g -9.5 
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not only lower than those observed on northern young 

women., but are lower than the rates reported previous: .y 

for young women in southern climates (Hind.ma sh., '29; 

Tilt, 1 30 ; Remington and Culp, '31) . 

None of the metabolisms determined are above 

the prediction of Aub-DuBois or Harris-Benedict. Four 

are above the Wisconsin predictions. Subject no.23 has 

the highest basal metabolism by all three pred ctions. 

She has lived in Florida ten years but spends summers 

in Indiana . This might be an influencing factor. 

From the results obtained on the thirty normal 

subjects living in Florida it seems evident that the 

average basal metabolic rate of the young women of this 

state is lower than the normal limits of both the Aub-

DuBois modified prediction and the Har1-.1s-Benedict. 

It is also significantly lower than the suggested Wis

consin University prediction for young women. Because 

the average rate is conside1,,ably lower that that ob

tained from a group of young women v1ho recently came to 

Florida and those reported in recent literature for 

northern women, it is believed that climate is undoubted

ly an influencing factor. 

DIETARY STUDY 

The menus served in the College Dining Hall 

during the dietary study of the eighteen subjects are 
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given in Table 5. The protein and calorie content 

of all foods served and eaten between meals is shovm 

in Table 6. From a study of Table 7, which summarizes 

the average daily intake of each indjvidual, it is no

ted that most of the diets were quite ade uate from 

the standpoint of grams protein and total calories. 

The average protein intake is 1.23 grams per kilogram 

per day. This value is considerably higher than the 

0.94 grams per kilogram observed by Hetler ('32). It 

is also higher than the figures reported for medical 

students at New Orleans ('24), Cleveland ('27), and 

Chapel Hill ('29), which average slightly above one 

gram per kilogram. Only three subjects (nos. 7, 11, 

and 20) ate less than the Sherman ('33) standard of 

one gram of protein per kilogram of body weicht. The 

quality of the protein consumed appears to be quite ade

quate for meat, milk, and eggs were well distributed 

throughout the diets. The calorie intake was calculated 

on the average daily intake per kilogram of body weight. 

The average is 39.9 calories. This would be considered 

sufficient for the activity of these youne; women. The 

calorie intake is low for the same subjects whose pro

tein intake is low. 

BASAL METABOLISM AND PROTEIN AND CALORIE INTAKE 

Charts 1 and 2 are attempts to show a relation

ship between protein and calorie intake and basal 



TABLE 5 

Menus served in Colle ge Dining Hall durin g 
the f our - day dietar y stud z 

DATE BREAKFAST LUNCH DINNER 
1--~--- ---- --1 , ---------------------------- 1----------------------------

1933 

Monday, 
October 16 

Tuesday, 
October 17 

Apple Sauce 
Wheatsworth 
Bacon 
Biscuit 
Butter 
Honey 
Cocoa 
Co.ffee 
Milk 
Sugar 

Peaches (ce.nned) 
Bran Flakes 
Omelet 
Mu.ffins 
Butter 
Honey 
Cocoa 
Coffee 
Milk 
Sugar . 

Apples 
Wheatsworth 
Bacon 
Biscuit 

Wednesday, I Butter 
October 18 Honey 

Cocoa 
Coffee 
M:ilk 
Sugar 

Sardines 
Cole Slaw 
Bread (white, whole wheat) 
Butter 
Pears (canned) 
Dougb.nuts 
Milk 

Welsh Rarebit 
Tomato - Asparagus Salad~~ 
Mayonnaise 
Bread (white, whole wheat) 
Butter 
Lorna Doones 
Milk 

Baked Corn 
Pi neapple - Grapefruit Salad 
Mayonn aise 
Cottage Cheese 
Cocoanut Mu.fri ns 
Butter 
Milk 

l- -- - -- - ---1------------- - 1----------- - -- - --------

Thursday, 
October 19 

Figs (canned) 
Rice Kr ispies 
Soft- Cooked Eggs 
Bis cuit 
Butter 
Cocoa 
Coffee 
Milk 
Sugar 

*one - half apple, 1 pecan 
'* ,. 

Cream of Tomato Soup 
Kidney Bean-Onion Salad 
Mayonnaise 
Whole Wheat Dainties 
Bread (white, whole wheat) 
Butter 

')-o·;,~Two slices tomato, thre e pieces asparagus 

Fricassee of Lamb 
String Beans (canned) 
Yellow Squash 
Apple - Celery Salad* 
Bread (white , whole wheat) 
Butter 
Pineapple Pie 
Milk 

Beef Steak Roll 
Gravy 
Browned Irish Potatoes 
Harvard Beets 
Bread (white , whole wheat) 
Butt e r 
Ambrosia 
Coco anu t 
Poun d Cake 

Creamed Chicken 
String Beans (fresr1) 
Bak ed I rish Potatoes 
Vege table Salad 
Mayonnaise 
Bread (white, whole wheat) 
Choco l ate Roll 

Beef Ragout 
Browned Sweet Potatoes 
Creamed Cabbage 
Banana Salad 
Mayonnaise 
Bread (white, whole wheat) 
Butter 
Baked Apple 
Milk 

I 
N 

~ 



Ambrosia 

Apple 

FOOD 

Apple, baked 
Apple sauce 
Asparagus 
Baby Ruth 

Bacon 
Banana 
Banana salad 

Beans, string 
Beans, string 
Beef ragout 
Beef steak roll 
Beets 
Biscuits 
Bran fla.kes 
Bread, white 
Bread, whole wheat 
Butter 
Cabbage 
Cake, chocolate roll 

Cake, pound 
Cheese, cottage 
Chicken 
Coca- ola ,rup 
Cocoa 
Cocoanut 
Cole slaw 
Corn 
Crackers, graham 

* 

DESCRIPTION 

Sliced oranges, bananas, pine-
apple 

Served with l t. whipped cream 
Fresh 
Canned 
Caramel cream covered with 

peanuts and milk chocolate 
Sliced, smoked 

1 banana, 1 cherry 1/2 t. 
peanuts 

Canned 
Fresh, cooked with bacon 
Beef cooked wi h vegetables 
Round steak, dressing 
Harvard style 

Creamed 
Chocolate ake 1 marshmallow 

filling 

Creamed 

Half whole milk and half water 
Shredded 
Cabbage, onion, French dressing 
Baked with milk and eggs 

Benedict and Farr ( 1 29, 1 31) 

**Rose ( 1 31) 

* 

-2$

TABLE 6 

AIR-DRY 
T. 

EQUI
VALENT 
TO 1 GM. 
FOOD AS 
SERVED 

Gm. 

0.251 
o.1g4 
0.297 
0.236 
0.096 

o.9s2 

0.268 

0.259 
o.os2 
0.164 
o.34o 
0.555 
o.1g7 
o.g31 
1.000 
o.74o 
0.69g 

0.122 

o.s7s 
o.g50 
0.267 
o.7gg 

0.19s 

0.191 
o.4o2 

be four-

nalyzed 
Labora t 

Per Gm 
Air-Dr 

Wt. 

Gm. 

0.029 
0.016 
0.020 
0.011 
0.311 

0.106 

0.041 

0.05 
0.159 
0.126 
o.444 
o.447 
0.076 
o.o9S 
0.123 
0.139 
0.145 

0.147 

0.071 
o.ogo 
o.63J 
o.4o. 

0.201 

0.066 
0.093 

PROTEI 

Gm. 

.007 

. 03 
c 06 
.oo 
030 

0 10 

0 011 

0.013 
0.01..., 
0.02 
0.151 
0.248 
0.014 
o.og2 
0.12..., 
0.10.,; 
0.101 

0.01 · 

0.05E 
0.06£ 
0.16$ 

• -;1 
o.oo 
0.04-

0.003 
0.037 

e G • 
Ai ry 

Wt. 

Gm. 

0.100 
.100 

0.211 

Gm. 

.oo4 

027 

o. 
0.013 

0.011 

o.os4 
0.093 
0.097 
0.010 

0.2 9 

o.o 7 
.o 3 

t. 

3.57 
3.49 

3.39 

5.43 
5.9g 
5.42 
3.25 
4.53 
3.79 
3.go 
4.29 

3.9 

4.6 
4. 7., 

5.66 

4.54 

5.14 
3.94 

CALO 

a.go 

1.06 
o.g2 

o.gg 

o.g9 
2.03 
3.01 
0.61 
3.76 
3.79 
2.£41 
2.99 
0,4g 

4.11 
4.07 

4.46 
.og 

o. 0 

Since it was impossible to dry Coca-Cola sufficiently to burn, a weighed sample was m ed it exactly 1 g 
bread, and the mixed sample dried before burning in the calorim ~r. 

.10 
4.10 

4.4o 

Pe Gm. 
a 

Serv d 

0.63 

0.29 

6.25 
0.99 

0.21 

3.19 

2.59 
2.46 
7.61 

1. 0 

o. 6 
6.6S 

• 

o air-d y 
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T BLE 6 Cont· · u 

AIR DRY 
T. nalyzed in thi 

FOOD DESCRIP ION 
EQUI- Lb ratory 

LENT 
0 1 G N. H. t d .. 
OOD AS Per Gm. Per Gm Per Gm. 
SERVED Air-Dry as Air-Dry 

Wt. erved Wt. 

Gm. Gm. Gm. Gm. Gm. 

Crackers, Whole Wheat 
Dainti s 1.000 o.og4 0.084 4.61 4.61 

Doughnuts o.Ggg 0.077 0.053 0.066 0.067 5.45 3.75 .60 4.28 
Egg Soft cooked 0.237 o.492 0.117 ·.134 1.4 
Egg, omelet 0.323 0.315 0.116 7.60 2.45 
Figs Canned figs and juice 0.355 0.01g 0.007 5.5g 1.9 
Goodie Ice cream sandwich, vanilla 

ice cream and chocolate 
cookies 0.543 0.093 0.050 4.99 2.7 

Grapes Ribier 0.231 0.015 0.003 4.20 .74 
Gravy Beef 0.190 0.134 0.015 .4o o. 6 
Honey 0.004 3.::>6 
Kidney bean - onion 

salad 0.256 0.203 0.052 4.23 l.OS 
Lorna Doones Plain cookies 0.9$0 o.o6g 0.065 4.92 4.82 
Lamb Fricassee o. 271 o.4 0.129 5.62 1.20 

ayonnaise. .018 7. 4 
Milk, whole Average of all served 0.150 0.26 0.039 0.271 0.033 5.4-0 o.s .10 0.69 
M:r. Goodbar ilk chocolate with peanuts 1.000 0.12g 0.128 0.159 6.04 6.04 6.40 
Muffins, cocoanut 0.737 o.og7 0.064 4.6g 3.45 
Muffins, plain 0.720 0.096 0.069 0.0$2 o.o 3 4-.60 3.31 4.70 3.50 
Nabs Peanut butter-cheese cracker 

sandwich 1.000 0.191 0.191 0.190 5.34 5. 34 5.50 
Peaches anned peaches and juice 0.29 I 0.01g 0.004 3.08 0.91 
Pears Canned pears and juice 0.231 0.011 0.003 3.1g 0.73 
Pecans 0.096 7.34 
Pineapple- rapefruit Canned pineapple and grape-

0~24$ 0. 02lt salad fruit 0.006 fl-5 0.96 
Pineapple pie Double crust 0.503 0.01+1 0.021 0.044 .23 2.13 4.4o 
Potatoes, Irish aked with skins 0.313 0.061 0.019 .01g 0.67 
Potatoes, Irish rowned 0.327 0.076 0.025 4"•73 1.22 
Potatoes, weet Browned 0.52g 0.044 0.023 .09 3.16 
Rice Krispies 1.000 0.067 0.067 0.070 3.67 3.67 3.70 
Sardines o.416 0.604 0.251 .237 2.69 
Squash oiled 0.016 0.153 0.016 0.014 0.26 
Sugar 4.oo 
Tomato soup reamed 0.301 0.191 0.058 4.62 0.34 
Tomatoes resh 0.074 o.12~ 0.009 0.009 .23 
Vegetable salad C bbage, carrots1 peas, lettuc 0.21g 0.07 0.016 3.0 o.66 
Welsh Rarebit ith salted crackers 0.251 0.222 0.056 5.oe 1.2g 
Wheatsworth hole wheat cereal 0.162 0.122 0.020 3.65 0.59 
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TABLE 7 

verage protein and calorie intake and the basal 
metabolism of a group of young women 

1 vir,.g in Florida 

AVER1.GE B1SAL 
PROTEIN INTAKE CALORIE INTAKE METABOLIC 

SUB- RtTE JEcrr1 
NO. Aver- Aver- Aub-Du [Har1~is-

Aver- age Per Aver- age Per Bois Bene-
age Per Kg.Bod;; age PEr Kg.Body Predic- diet 

Day Wt.Per Day Wt.Per tion Predic-
Day Day tion 

Gm. Gm. Cal. Cal. Pe.L·Cent Percent 

2 69.21 1.10 2268 42.1 -12.1 -11.4 
6 60.49 1 . 18 1981 39.2 -16.9 -16.7 
7 49.97 0 . 82 1662 27.3 -1 3.7 -12. s 
9 57.45 1.27 1886 41.5 -18.5 -20.0 

11 67.70 0.96 2090 29.8 -24 . 4 -21.3 
12 56.23 1.09 1960 37.9 -13.1 -12.4 
13 72.53 1.25 2241 38.6 -15.1 -13.7 
15 76.75 1.41 2424 45.7 -11.9 -11.9 
17 77.30 1.48 2520 42.7 -13 . 0 -10 . 5 
19 65.91 1.21 2356 43.2 -18 . 6 -18.1 
20 47.77 0.90 1451 27.3 -16.5 -16.7 
21 62.46 1.38 2184 39.7 -18.4 -16.5 
22 69 .72 1~08 2239 34.7 -17.6 -15.4 
23 90 .94 1 . 64 2869 51.6 -2.4 -0.2 
25 60 .79 1.12 2148 39.5 -20.0 -21.6 
28 7?.78 1.-41 2409 43.5 -9.7 -7.2 
29 167 . 90 1.26 2234 40.7 -13.0 -11.2 
30 ~10 .17 1.49 2720 53.7 -13.2 -13.4 

AVERAGE 67 . 23 1.23 2202 39.9 -14.9 -13.9 
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metabolism. There does not ap p ear to be any definite 

parallelism. Although the basal metabolism observa-

tions were not coincident with the dietary study, it 

is believed that the diet for the four-day period in 

October was representative of the customary diet wl ile 

in college, at least. All of the young women eat in 

the College Dining Hall where a carefully planned diet 

of approximately the same food value throughout the 

year is served. 

A correlation is probably difficult when the 

variation f'rom normal portein intake is so slight. 

Wlshart ( 1 28) found a lower correlation when fluctu

ations in nitrogen excretion were small. It is pos

sible that a relationship could be shown, however, if 

a dietary study were made over a longer period of time 

with a larger number of subjects. 

There do appear to be certain parallelisms with

in the group, however. Subject no. 23, who shows a 

basal metabolism of -2.4 per cent (Aub-Du.Bois) and -0.2 

per cent (Harris-Benedict) which is the highest of the 

group, had an average protein intake of 1.64 grams per 

kilogram of body weight per day . This is considerably 

more than that of others in the group. The daily calo

rie intake of this subject was also high, averaging 51.n 

calories per kilogram of body weight . In the case of 

Subject no . 11, who had the lowest basal metabolism 
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(Aub-DuBois, -24 . 4 per cent; Harris-Benedict, -21.3 

per cent), there was a daily intake of 0.96 grams pro

tein and 29.8 calories per kilogram of body weight. 

Although this study does not show consistent 

relationship between the diet and the basal metabolism 

of normal young women, it is possible that a more ex

tensive study might show a parallelism . There are 

probably other influencing factors 1Nhich vary with in

dividuals makins it difficult in a study of this kind 

to determine the effect which diet alone might have on 

basal metabolism. 

SUMMARY 

1. Basal metabolic rates were determined on a 

group of thirty normal young women who have lived in 

Florida eight years or longer. The average deviations 

calculated from several prediction standards were: 

Aub-DuBois, modified by Boothby and Sandiford, -16.3 

per cent; Harris-Benedict, -13.0 per cent; and Wiscon

sin University (prediction applicable to only 24 sub

jects), -7.1 per cent . 

2. Basal metabolic rates were determined on 

a group of eight young women who had recently come 

from northern states. The average deviations were 

-7.7 per cent from the modified Aub-DuBois standard, 

-7.8 per cent from the Harris-Benedict (extrap ated), 

and -2.3 per cent by the Wisconsin University predic-
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tions . 

3 . A comparison of the average basal metabo

lism of young women living in Florida with those from 

northern states shows a decidedly lower rate for Flor -

da women . This difference is believed to be due to 

climate . 

4 . A four-day dietary study on eighteen young 

women of the group living in Florida showed an average 

intake of 1 . 23 grams protein and 39 . 9 calories per 

kilogram of body weight per day . The protein was of 

good quality . 

5 . No co n si s tent relationship was noted be

tween basal metabolism and protein or calorie intake . 
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Protein and calorie content of 

common mea sures of food 

FOOD MEASURE ~JEIGHT PROTEIN 

Gm. Gm. 
Ambrosia 1 serving 119.7 0.862 
Apple, baked 1 apple 158.2 0.940 
Ba by Ruth 1 bar (5¢') 87 . 5 9.078 
Baby Ruth 1 bar ( 1¢') 17.5 1.816 
Banana salad 1 salad 121.5 1.598 
Biscuit 1 19.5 1.593 
Bran flakes 1 serving 20.5 2.4-24 
Bread, white 1 slice 21.7 2.333 
Bread, whole wheat 1 slice 22.7 2.293 
Cake, pound 1 slice 33.0 2.237 
Chocolate roll 1 slice -~ 71. 0 4.]23 
Coca-Cola 1 ( 5¢') ... 44.0 0.000 
Cocoa 2/3 cup 173.3 6.880 
Crackers, whole 

wheat dainties 1 3.3 0.278 
Doughnuts 1 40 . 0 2.112 
Goodie 1 ( 5¢') 67 . 2 3.394 
Gravy, beef 1 tbspn. 14.2 0.219 
Lor•na Doone 1 9 .4 0 . 614 
Milk 1 cup 260.8 10.275 
Mr. Goodbar 1 bar (5¢' 101.5 13.026 
Muffins, cocoanut 1 34 . 0 2.175 
Muffins, plain 1 33 . 0 2.273 
Nabs 4 sand-

wiches 37.6 7.201 
Pineapple-grape-

fruit salad 1 serving 87.2 0.530 
Pineapple pie 1 slice 15302 3 . 136 
Rice Krispies 1 serving 13.0 0.872 
Tomato soup 1 cup 249.0 14.323 
Vegetable salad 1 serving 80.0 1.283 
\/Vheatsworth 1 serving 132.0 2.612 

•"Weight of syrup used in one Coca - Col a . 

C. LO-
RIES 

96 
168 
45] 

90 
107 

73 
78 
61 
68 

134 
292 

93 
156 

15 
150 
182 

12 
45 

211 
613 
117 
109 

201 

83 
325 

48 
85 
53 
78 



DAY 

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 

-41-

Individual dietary re ord 

Subject no. 2 

MEAL CALORIES 

Breakfast 360 

Lunch 677 

Dinner 918 

Between meals 451 

Total 2406 

Breakfast 737 

Lunch 836 

Dinner 790 

Between rieals 149 

Total 2512 

Breakfast 502 

Lunch 759 

Dinner 1050 

Between meals 183 

Total 2494 

Breakfast 610 

Lunch 311 

Dinner 724 

Beb-veen neals 146 

Total 1791 

2268 

AVERAGE PER KILO. BODY '.'I/EIGHT 42.1 

PROTEIN 

Gm. 

10 .63 

22.75 
I 

30.02 

P.08 

72.48 

18.23 

28.80 

25.14 

1.80 

73.97 

14.06 

21.03 

39.71 

2.25 

77.05 

9.90 

13.62 

29.94 

1.91 

55.37 

69.21 

1.10 



DAY 

1933 

October 16 

October 17 

October 18 

Octobe ·r 19 

AVERAGE 

-42-

Individual dietary record 

Subject no. 6 

Breakfast 

Lunch 

Dinner 

Between meals 

Total 

Breakfast 

Lunch 

Dinner 

Between meals 

Total 

Breakrast 

Lunch 

Dinner 

Between meals 

Total 

Breakfast 

Lunch 

Dinner 

Between meals 

Total 

CAL~RIES 

355 

597 

675 

344 

1971 

316 

640 

622 

454 

2032 

376 

632 

915 

219 

2142 

378 

457 

812 

132 

1779 

1981 

AVERAGE PE l KI LO. BODY V/EIGHT 

PROTEIN 

0.J. • 

5.98 

16.80 

27080 

4.71 

55.29 

5.87 

20.29 

27.93 

7.78 

61. 7 

5 .2 2 

21.69 

37.30 

3.12 

67.33 

7 . 7 

16.04 

30.33 

3.39 

57.47 

60.49 

• 8 



,. 

DA 

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 
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Individual dietary record 

Subject no. 7 

MEAL CALORIES 

Break.fast 173 

Lunch 468 

Dinner 710 

Between meals 56 

Total 1407 
-- -

Breakfast 423 

Lunch 268 

Dinner 603 

Between meals 307 

Total 1601 

Breal{fast 224 

Lunch 521 

Di nner 1141 

Between meals 182 

Total 2068 

Breakfast 408 

Lunch 378 

Dinner 696 

Between meals 90 

Total 1572 

1662 

AVERAGE PER KILO. BODY WEIGHT 27.3 

PROTEIN 

Gm. 

3.48 

21.95 

17.37 

0.25 

43.05 
-

10.29 

5.76 

28.71 

6.51 

51.27 

4.57 

11.69 

38.71 

3.39 

58.36 

5.17 

19.04 

21.17 

1.82 

47 - 0 

49.97 

0.82 



DAY 

g03 

October 16 

October 17 

October 18 

Octo ber 19 

AVERAGE 

-44-

In ividual dietary record 

Subject no . 9 

.l,IBAL C LORI~S 

Breakfast 273 

Lunch 388 

Dinner 634 

Between meals 90 

Total 1385 

Breakfast 594 

Lunch 377 

Dinner 751 

Between meals 

Total 1722 

Br eakfast 270 

Lunch 826 

Dinner 863 

Between meals 451 

Tot--..i.. 2410 

Breakfast 611 

Lunch 324 

Di nner 1093 

Between meals 

Total 2028 

1886 

AVERAGE IE R KI O. RODY 1 IBIGH'I 41 . 5 

PRO ~Iri 

Gm. 

4 . 00 

12 . 13 

20 . 28 

1 . 82 

38 . 23 

17 . 32 

9 . 49 

30 . 12 

56 . 93 

4 .1 0 

25 . 14 

37 . 42 

9 . 07 

75 . 73 

13 . 11 

12 . 88 

32 . 9 

58 90 

57 . 45 

1 . 27 
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Individua~ dietary record 

Subject no . 11 

DAY MEAL CALORIES PROTEIN 

1933 Gm. 

Breakfast 560 16 . 89 

Lunch 668 24 . 55 

October 16 Dinner 741 24.24 

Between meal s 

Total 1969 65.68 

Breakfast 635 19.65 

Lunch 564 18.05 

October 17 Dinner 644 24.54 

Between meals 294 3.90 

Total 2137 66 . 14 

Breakfast 575 18.40 

Lunch 618 20.29 

October 18 Dinner 768 32.81 

Between meals 369 6.45 

Total 2330 77.9 5 

Breakfast 889 23.04 

Lunch 316 20.53 

October 19 Dinner 720 17 . 54 

Between meals 

Total 1925 61.11 

AVERAGE 2090 67 . 70 

AVERAGE PER KILO. BODY 'WEIGHT 29.8 0 . 96 



DAY 

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 
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Individual dietary record 

Subject no •. 12 

MEAL CALORIES 

Breakfast 520 

Lunch 440 

Dinner 590 

Between meals 43 

Total 1593 

Breakfast 558 

Lunch 570 

Dinner 738 

Between meals 

Total 1866 

Breakfast 601 

Lunch 659 

Dinner 1052 

Between meals 

Total 2312 

Breakfast 564 

Lunch 583 

Dinner 906 

Between meals 17 

Total 2070 

1960 

AV~RAGE lER KILO. BODY ' ·!EIGHT 37 . 9 

PROTEI i 

Gm. 

8 . 75 

13 . 06 

19 . 28 

0 . 55 

41.64 

17 . 62 

12 . 13 

33.38 

63 . 13 

13.60 

11.26 

39 . 52 

64 . 38 

12 . 41 

17 . 38 

25.77 

0 . 23 

55.79 

56.23 

1 . 09 



DAY 

1933 

October 16 

October 17 

October 18 

October 19 

AVER.AGE 

- '17-

Individual dietary r e cord 

Subject no. 13, 

MEAL CJ[.,ORIES 

Breakfast 589 

Lunch 999 

Dinner 1019 

Between meals 

otal 2607 

Breakfast 483 

Lunch 747 

Dinner 808 

Between meals 90 

Total 2128 

Breakfast 185 

Lunch 664 

Dinner 1028 

Between meals 182 

Total 2059 

Breakfast 429 

Lunch 583 

Dinner 1074 

Between meals 86 

Total 2172 

2241 

AVERAGE m R IaLO. BODY WEIGHT 38.6 

PROTEIN 

G • 

15.93 

37.78 

34.32 

88.03 

14.26 

22.47 

28.06 

1.82 

66.61 

1.94 

20.95 

36.07 

3.39 

62.35 

8.95 

20.92 

42.33 

1.12 

73.3 2 

72.53 

1. 25 



DAY 

1933 

October 16 

October l? 

October 18 

October 19 

AVERAGE 

-48-

Individual dietary record 

Subject no. 15 

v!EAL 

Breakfast 

Lunch 

Din._'11.er 

Between meals 

Total 

Breakfast 

Lunch 

Dinner 

Between meals 

Total 

Breakfast 

Lunch 

Dinner 

Between meals 

Total 

Breakfast 

Lunch 

Dinner 

Between meals 

Total 

C LORIE 

547 

778 

987 

2312 

493 

571 

809 

1873 

453 

843 

1074 

451 

2821 

627 

589 

1281 

242 

2739 

AVERAGE PER KILO. BODY WEIGH ... 

2424 

45.7 

PROTEIN 

Gm. 

8.57 

32.24 

32.05 

72.86 

13.47 

31.10 

28.29 

72.86 

7.56 

23.27 

38.53 

9.08 

78.44 

12.98 

23.00 

42.17 

4.71 

82.86 

76.75 

1.41 



DAY 

1933 

October 16 

October 17 

October l f. 

October 1.. 

AVERAGE 
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Individual dietary r~~ 

Subject no. 17 

MEAL CALORIES 

Breakfast 468 

Lunch 763 

Dinner 1142 

Between meals 

Total 2373 

Breakfast 646 

Lunch 901 

Dinner 822 

Between meals 451 

Total 2820 

Breakfast 548 

Lunch 812 

Dinner 1249 

Between meals 

Total 2609 

Breakfast 633 

Lunch 496 

Dinner 1150 

Between meals 

Total 2279 

2520 

AVERAGE PER KILO. BODY WEIGHT 42.7 

PROTEIN 

Gm. 

12.16 

27.01 

45.26 

84.43 

19.uv 

27.01 

29.21 

9.08 

85.19 

14.26 

17.49 

44.61 

76.36 

11.35 

19.45 

32.36 ' 

63.16 

77.30 

1.48 



DAY 

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 

- 50 -

Individual dietary record 

Subject no. 19 

MEAL C LORIES 

Breakf'ast 304 

Lunch 692 

Dinner 889 

Between meals 128 

Total 2013 

Breakfast 501 

Lunch 693 

Dinner 747 

Between meals 405 

Total 2346 

Breakfast 4b5 

Lunch 749 

Dinner 1012 

Between meals 198 

Total 2414 

Breakfas t 438 

Lunch 569 

Dinner 1270 

Between meals 375 

Tot~l 2652 

2356 

AVERAGE PER KILO. BODY \"lEIGHT 43.2 

PROTEIN 

Gm. 

4.28 

26.39 

29.63 

1.31 

61.61 

10.18 

20.17 

32.60 

?.12 

70.07 

9 . 5 

21.05 

35.61 

2.89 

69.20 

10.98 

15.98 

28.78 

6.99 

62.?3 

65.91 

1.21 
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Individual dietary record 

Subject no . 20 

T£ COLL £GE f O 
T LL.AH EE, FLA.. 

DAY MEAL CALORIES PROTEIN 

1933 Gm. 

Breakfast 376 3.58 

Lunch 551 20.51 

October 16 Dinner 649 18.61 

Between meals 

Total 1576 42.70 

Breakfast 416 7.68 

Lunch 324 11.08 

October 17 Dinner 550 24.52 

Between meals 17 0.23 

Total 1307 43 . 51 

Breakfast 393 8.42 

Lunch 456 13.30 

October 18 Dinner 970 39.04 

Between meals 86 1.12 

Total 1905 61 . 88 

Breakfast 562 9.83 

Lunch 318 9.09 

October 19 Dinner 486 21.30 

Between meals 152 2.78 

Total 1518 43.00 

AVERAGE 1451 47.77 

AVERAGE 1E R KILO. BODY \'IBIGHT 27.3 0.90 



DAY 

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 

-52-

Individual dietary record 

Subject no. 21 

MEAL CALORIES 

Breakf'a.st 449 

Lunch 997 

Dinner 838 

Betvveen meals 

Total 2284 

Breakfast 696 

Lunch 719 

Dinner 525 

Between meals 180 

Total 2120 

Breakfast 375 . 

Lunch 826 

Dinner 1060 

Between meals 138 

Total 2399 

Breakfast 220 

Lunch 454 

Dinner 998 

Between meals 260 

Total 1932 

2184 

AVERAGE PER KILO. BODY ~~IGHT 39.7 

PROTEIN 

Gm. 

11.38 

27.98 

27.33 

66.69 

22.34 

18.33 

6.95 

3.63 

51.25 

9.86 

23.06 

38.15 

0.91 

71.98 

8.27 

20.94 

25.98 

3.52 

58.71 

62.46 

1.38 



DAY 

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 

-53-

Individual dietary record 

Subject no . 22 

MEAL CALORIES 

Breakfast 460 

Lunch 683 

Dinner 613 

Between meals 137 

Total 1893 

Breakfast 521 

Lunch 517 

Dinner 931 

Between meals 407 

Total 2376 

Breakfast 503 

Lunch 617 

Dinner 1356 

Between meals 294 

Total 2770 

Breakfast 327 

Lunch 486 

Dinner 1014 

Between meals 93 

Total 1920 

2239 

AVERAGE PER KILO. BODY 'NEIGHT 34.? 

PROTEIN 

Gm. 

14.52 

31.24 

19 . 32 

1 . 80 

66 . 88 

15 . 26 

8.88 

40.49 

7.93 

72.56 

14.28 

11.60 

35.71 

4.98 

66.57 

10.99 

27 . 83 

34.04 

72.86 

69.72 

1.08 



DAY 
- -

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 

-54-

Individual dietary record 

Subject no. 23 

MEAL C RIES 

Breakfast 660 

Lunch 811 

Dinner 956 

Between meals 186 

Total 2613 

Ereakfast 722 

Lunch 859 

Dinner 1065 

Between meals 294 

Total 2940 

Breakfast 564 

Lunch 942 

Dinner 1220 

Between meals 294 

Total 3020 

Breakfast 645 

Lunch 652 

Dinner 1313 

Between meals 294 

Total 2904 

2869 

AVERAGE PER KILO. BODY !VEIG1-' 51.6 

/ 

PROTEIN 

Gm. 

18.'79 

35.47 

34.48 

88.74 

22.58 

30.45 

37.] 3 

7.20 

97.36 

16.32 

33.02 

47.03 

7.20 

103.57 

15.93 

15.81 

35.16 

7.20 

74.10 

90.94 

1.64 



DAY 

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 

-55-

Individual dietary record 

Subject no. 25 

MEAL C ORI~S 

Breakfast 612 

Lunch 456 

Dinner 766 

Between meals 

Total 1834 

Brea:V...fast 764 

Lunch 370 

Dinner 629 

Between meals 180 

Total 1943 

Breakfast 614 

Lunch 584 

Dinner 1225 

Between meals 

Total 2423 

Breakfast 760 

Lunch 572 

Dinner 1062 

Between meals 

Total 2394 

2148 

AVERAGE PER KILO. BODY WEIGHT 39 . 5 

RO ~ 

Gm. 

12.43 

16.11 

22 . 86 

51 A.() 

18.27 

9 . 64 

29.60 

3.63 

61.14 

12 . 62 

12 . 55 

41 . 21 

66.38 

14 . 40 

26 .4 5 

23.39 

64.24 

ov. 79 

1.12 



DAY 

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 

-56-

Individual dietary record 

Subi e t no. 28 

r, 4 J CALORI S 

Breakfast 570 

Lunch 862 

Dinner 831 

Between meals 80 

Total 2343 

Breakfast 708 

Lunch 787 

Dinner 782 

Between meals 

Total 2277 

Breakfast 610 

Lunch 740 

Dinner 977 

Between meals 216 

Total 2543 

Breakfast 690 

Lunch 454 

Dinner 1331 

Between meals 

Total 2475 

2409 

AVERAGE PER KILO. BODY WEIGHT 40 .5 

O'r~ . 

1 • 

14 . 61 

34 . 49 

26.80 

0 . 90 

76 . 80 

20 . 61 

26. 97 

28 . 79 

76 . 37 

8 . 7 

23 . 45 

40.23 

3 . 34 

85. 69 

13.94 

12.99 

45 . 36 

72.29 

77 . 78 

1 . 4-1 



DAY 

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 

-57-

Individual dietary record 

Subject no. 29 

MEAL C1 RIES 

Breakfast 449 

Lunch 843 

Dinner 679 

Between meals 128 

Total 2099 

Breakfast 424 

Lunch 714 

Dinner 844 

Between meals 223 

Total 2205 

Breakfast 511 

Lunch 419 

Dinner 975 

Between meals 198 

Total 2103 

Breakfast 462 

Lwich 481 

Dinner 1184 

Between meal s 401 

Total 2528 

2234 

AVERAGE PER KILO. BODY WEIGHT 40.7 

PROTEIN 

Gm. 

6.10 

31.72 

20.20 

1.31 

59. 3 

10.42 

19.79 

33.27 

3.73 

67.21 

9.81 

25.26 

38.84 

2.89 

76.80 

1 52 

14.89 

33.53 

7.33 • 

68 . 2Y'7 

bt. 0 

1.26 



DAY 

1933 

October 16 

October 17 

October 18 

October 19 

AVERAGE 

-58-

Individual dietary record 

Subject no . 30 

MEAL CALORIES 

Breakfast 743 

Lunch 726 

Dinner 880 

Between meals 162 

Total 2511 

Breakfast 805 

Lunch 788 

Dinner 750 

Between meals 236 

Total 2579 

Bre akfast 771 

Lunch 1012 

Dinner 1183 

Between meals 243 

Total 3209 

Breakfast 888 

Lunch 509 

Dinner 1096 

Between meals 90 

Total 2583 

2720 

AVERAGE PER KILO. BODY WEIGHT 53.7 

PROTEIN 

Gm. 

18.36 

27.12 

30 . 61 

1 . 57 

77 . 66 

24 . 02 

22 . 49 

26 . 77 

3 . 89 

77 . 17 

17.68 

27 . 30 

39 . 24 

4 . 76 

88 . 98 

21.95 

24.52 

28.60 

1.82 

76.89 

0 r, . ' 
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